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ALM autoclared leishmania major
BCG bacillus Calmette-Guérin (vaccine)
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SOP standard operating procedure
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The delegates were warmly welcomed to the First Global Vaccine Research Forum
by Mike Levine, who thanked Teresa Aguado and her staff for their efficiency in
organizing the meeting and the Programme Committee for their diligence in setting
the programme.

David Heymann described the wide range of infectious disease targets that WHO
had addressed in vaccine development activities in recent years. Infectious disease
syndromes responsible for the highest mortality burden among children aged under
5 years in developing countries included acute respiratory infections, diarrhoeal
diseases, measles and malaria. Important causes of mortality among adults were acute
respiratory infections, AIDS, tuberculosis and malaria. Dr Heymann summarized
the impact that increasing resistance of bacteria and parasites to antimicrobial agents
was having on disease control activities. Many infections that had been easily treatable
in the past, often with inexpensive oral antimicrobial agents, had become resistant to
multiple therapeutic agents. This alarming situation demonstrated the need for
vaccines.

Yasuhiro Suzuki indicated WHO’s advocacy and support for vaccines and
immunization and its desire to be a leading partner in the Global Alliance for Vaccines
and Immunization (GAVI). He stressed the importance of research and close liaison
between the public sector and industry.

Tore Godal gave an update on GAVI, including its mission, objectives and
accomplishments. He drew attention to three gaps that GAVI would address:
the millions of infants in developing countries each year who did not receive the
vaccines that they needed or who were only partially immunized; the slow pace of
introduction of new vaccines (e.g. hepatitis B, Haemophilus influenzae type b
conjugate) into the immunization services of the least developed countries,
even though such vaccines had been routinely administered for years to infants in
industrialized countries; and the inadequate investment in research and development
on vaccines particularly needed by populations in developing countries. He described
the structure of GAVI and the interactions of its components and reviewed the Global
Fund for Children’s Vaccines and its fundamental importance as an instrument for
achieving GAVI’s objectives.

Teresa Aguado described WHO’s Initiative on Vaccine Research and the pivotal
role in advocacy, coordination and support played by WHO in vaccine research
and implementation. She listed WHO’s research activities on vaccines other than
AIDS vaccines and indicated where responsibility for these activities resided in the
WHO structure.

Introduction
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José Esparza described the vaccine research activities of the WHO/UNAIDS
HIV Vaccine Initiative particularly in relation to sub-Saharan Africa. He emphasized
the crucial role that a future vaccine might be expected to play in the control of
AIDS in Africa and in developing countries elsewhere. However, the high
expectations initially held in respect of HIV vaccine development had been tempered
by a realization of the immensity of the task in immunological and virological terms.
Dr Esparza outlined the long road that had led to the current Phase III trial of an
HIV vaccine in Thailand, and indicated the role of WHO/UNAIDS in tackling the
complex ethical issues of HIV vaccine research.

Mike Levine presented the rationale and objectives of the Global Vaccine Research
Forum as an important mechanism that would help to address GAVI’s research
and development objectives. A fundamental tenet of GAVI was that partners
should collaborate (albeit in different ways) with a view to achieving common goals,
creating synergy and avoiding duplication of effort so as to make the most of limited
resources. The Global Vaccine Research Forum would fulfil an important
communication function and would serve as an interface with the broad and disparate
research and development community.

Mike Levine explained that priorities in the global allocation of resources for vaccine
research and development did not correspond to global burdens of mortality and
morbidity associated with disease. Few resources were allocated for tackling diseases
that disproportionately affected populations in developing countries. He indicated
four categories into which vaccine development projects could be fitted on the basis
of the current situation (see table below).

Four generic categories of vaccines in relation to disease burden
and reliability of markets
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Alf Lindberg pointed out that a rather limited number of major vaccine
manufacturers were producing most of the global supply of vaccines. The demand
for vaccines was growing but many disincentives were discouraging industry from
increasing production in order to supply developing countries. For example, the
production of biologicals was repeatedly subjected to new regulatory changes and
quality requirements, many of which were not harmonized among the
major regulatory agencies. Most importantly, pricing constraints limited the ability
to recover investments. With respect to the desired future generations of vaccines,
research and development costs for industry had increased enormously. Research on
many new vaccines was quite risky because of their complexity or the lack of a
strong scientific understanding and rationale for the approaches adopted.
Finally, prioritization and opportunity costs were significant. Clearly, the dedication
of resources to a vaccine project of global public health importance meant that they
were not available for other purposes.

The three main barriers to investment by industry in vaccines of global public health
importance were:

� insufficient scientific understanding;

� lack of economic rationale;

� access to investment.

He discussed ways in which potential public/private partnerships might be
successful in advancing the development of a desired developing market vaccine.
On the push side, direct public investment to diminish the costs of early high-risk
Phase I and Phase II clinical trials and to share the costs of Phase III efficacy trials
would be useful. Improved estimates of disease burden and financing assistance to
create expanded production capacity would also be helpful. On the pull side, some
clear incentives for vaccine manufacturers would be tax credits on vaccine sales to
developing countries, patent extension on a preferred product, modification of orphan
drug legislation and precommitments to vaccine purchase. Other pull mechanisms
would include Development Bank loans to developing countries for vaccine purchase,
a vaccine purchase fund (like the Global Fund for Children’s Vaccines),
strong advocacy for the use of existing and future vaccines, and the strengthening
national control authorities.

Creating incentives for industry
to invest in developing market

vaccines: role of public sector in
forging partnerships with industry
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Amie Batson noted that the development of vaccines and their use in the sphere of
public health for the alleviation of disease problems in the developing world was a
priority of the World Bank. A study had shown that ill health, largely attributable to
communicable diseases, was one of the primary causes of the slide into poverty.
The Bank considered that research and development leading, for example, to a safe
and efficacious AIDS or malaria vaccine, would be a global public good yielding
benefits for all humanity. Strategically, the Bank considered that communicable
diseases were a global problem requiring global solutions. World Bank funding
accounted for 20% of ODA for health in developing countries.

A World Bank multidisciplinary task force had found that few of the major vaccine
manufacturers had the development of an AIDS vaccine as a high priority in their
research and development portfolios. Most research in this field was being conducted
by biotechnology companies that lacked vaccine marketing experience and assumed
that if a vaccine was shown to be efficacious a market for it would somehow come to
exist in developing countries. Some major vaccine manufacturers doubted whether
the industrialized country market for an HIV/AIDS vaccine would be significant.
The Bank had found that the lack of a strong scientific basis and rationale for the
development of an AIDS vaccine was a strong barrier to development. In practical
terms this meant that an expensive, complicated large-scale Phase III efficacy trial
would have to be completed in order to validate a candidate vaccine. Such a trial
would carry a high risk in comparison with efficacy trials on many other types of
vaccine for which the scientific rationale was strong. The task force concluded that,
in order to accelerate the development of an AIDS vaccine, a paradigm shift involving
the application of both push and pull incentives would have to occur.
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Dr Levine mentioned that a GAVI pre-task force, in conjunction with WHO and
other partners, had undertaken work on mapping certain generic gaps and strengths
in the global infrastructure with respect to the performance of vaccine research and
development needed for developing countries. Taraz Samandari, Julie Milstien and
Marti Vall respectively reviewed three of the associated activities: the development
of a questionnaire that would help to prioritize vaccine development projects; a survey
of the capacity in developing countries to produce pilot lot formulations of candidate
vaccines; and the preparation of an inventory of sites in developing countries which
could carry out clinical trials in accordance with good clinical practice (GCP).

Dr Samandari presented a questionnaire (Annex 2) that had been developed as an
instrument to help with the selection of a few vaccine projects particularly needed
by developing countries (other than ones relating to tuberculosis, malaria and AIDS)
which might be targeted for accelerated development (Annex 3). The questionnaire
took account of disease burden, various public health issues, the feasibility and
complexity of the candidate vaccines, and vaccine evaluation issues. Each of these
characteristics was ranked on a scale of 1 (least desirable) to 5 (most desirable).
The disease burden could be further classified as global and regional. Several options
for adjusting the score were available.

Julie Milstien reported on a survey that identified facilities in developing countries
which had the capability to prepare pilot lots of candidate vaccines in accordance
with GLP and good manufacturing practice (GMP). This exercise was undertaken
because, at a meeting of the GAVI Pre-Task Force on Research and Development in
November 1999, both public sector and industry researchers had identified difficulty
in gaining access to pilot lot production as a significant obstacle impeding the pace of
development of candidate vaccines. Fourteen manufacturers in five developing
countries had been identified and all sites but one had been visited. Six vaccine
production companies in India, four in Brazil, two in Iran, one in China, and one in
Indonesia were targeted for visits in the initial cycle. Information was collected on
the type of facility, production capability and capacity, experience, staffing,
support facilities, equipment, regulatory support, capacity to develop products under
GMP, track record and other matters. Information was collected on the capability
of these companies to produce recombinant proteins, live attenuated bacteria,
DNA vaccines, bacterial and viral live vector vaccines, synthetic peptides,
and polysaccharide-carrier protein conjugates.

Update on activities to map gaps
and strengths in vaccine research

and development
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A preliminary analysis revealed that: none of the companies had experience in contract
manufacturing; all had commercial and governmental commitments that would take
priority; evaluation would be difficult without a specific project in mind; the costs of
production and personnel were combined in many of the facilities; all but two had
GMP certification from their countries but functional regulatory bodies were not in
place; two producers in two countries were UNICEF suppliers.

Marti Vall Mayans presented an analysis of the various sites in both industrialized
and developing countries where, based on past experience, clinical trials to
evaluate developing market vaccines could be carried out. The aim was to identify
sites that could be called upon to perform clinical trials under the harmonized rules
and regulations of GCP. It emerged that 260 clinical trials of developing market
vaccines had been conducted in the last ten years. The sources of the information
were PubMed and Medline as of April 2000, WHO’s vaccines and biologicals
directory as of August 1999, and interviews with experts in the field of vaccine
trials. Forty per cent of the trials had been conducted in developing countries and
60% in industrialized countries. Before 2000 almost all HIV trials had been performed
in industrialized countries, more than 100 having been conducted in the USA.
Approximately 90% of trials had been in the Phase I or Phase II categories,
the remaining 10% in Phase III or Phase IV. Notably, almost all Phase III trials
of developing market vaccines had been carried out in developing countries.
Dr Vall Mayans presented information on the field-testing of vaccines and indicated
the countries in which these studies were conducted.

A checklist was prepared with a view to assessing the capability of the sites to conduct
vaccine testing in compliance with GCP, helping to identify gaps that needed to be
filled in order to promote GCP in vaccine testing, developing an inventory of vaccine
testing sites, and developing the infrastructure required for vaccine testing sites.

Rebecca Sheets and Brian Greenwood discussed how GCP trials might be
strengthened and expedited. Dr Greenwood noted that, in the era before
GCP procedures were harmonized and enforced, clinical vaccine trials had been
performed more quickly and simply, had been investigator-driven, had taken greater
risks, had often used inappropriate procedures and had performed inappropriate
analyses. Under GCP the trials were better conceived and executed, had more
appropriate design and analysis procedures, and involved lower risk to participants
and lower post-licensure costs. However, too many forms had to be completed and
they were too complicated. Many procedures and forms were not appropriate for
local cultures, were not driven by local investigators but by foreign agencies,
and were much more expensive. Furthermore, the procedures had become more
important than the substance. Scientists were no longer in control of the trial
procedures. The recommendations were to balance the need for GCP with reasonable
procedures that were culturally acceptable, to allow more input from local scientists
and vaccine manufacturers, to diminish the number of regulatory non-scientist
personnel, and to look for ways of decreasing the complexity of trials without
increasing the risks.
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Neal Nathanson reviewed the challenges faced by the scientific community in
connection with research into and the development of an AIDS vaccine. He argued
that a vaccine that induced even partial protection might provide a significant public
health benefit, assuming that the vaccine could be made available to high-risk target
populations. Both antibody and cellular immune mechanisms were thought to be
important in keeping HIV infection under control. Whether the approximately ten
HIV clades were distinct immunotypes was questionable, since data existed showing
cross-clade neutralization titres and cytotoxic lymphocytes (CTLs) to gag protein.
Therapeutic vaccines – perhaps in addition to HAART – might allow quicker
determination of the efficacy of some candidate vaccines.

Donald Francis argued for the involvement of the private sector in the development
of AIDS vaccines but emphasized that industry had to have a satisfactory return on
investment. He discussed the obstacles that still had to be overcome in order to
achieve this goal, and reviewed progress made with VaxGen’s BB North American
and BE Thai vaccines.

Seth Berkeley described the mixture of push and pull approaches to the development
of a vaccine for HIV which was being pursued by the International AIDS Vaccine
Initiative (IAVI), including efforts to build local demand for a vaccine in developing
countries. He noted that the effort being put into prophylactic HIV vaccine
development was small in comparison with the investment in developing the next
generation of therapeutic strategies. IAVI was funding three vaccine development
projects: a DNA prime/modified vaccinia Ankara (MVA) boost project; an AAV
project; and an attenuated Salmonella live vector vaccine project. These were either
in early clinical trials in developing countries or were rapidly approaching this stage.
It was necessary to start work on access issues immediately in order to allow rapid
introduction should one or more of these strategies prove viable.

Edward Mbidde described the preparedness of researchers and government in Uganda
to participate in research and development on an HIV vaccine. He cautioned that if
testing was conducted in a developing country the inhabitants should not be denied
access to any vaccine that was eventually produced. Among the specific benefits
that a developing country might expect to derive from the performance of clinical
trials on an AIDS vaccine were:

HIV vaccines
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� generation of mutual trust between the vaccine trial sponsors and developing
country investigators and health authorities;

� infrastructure development;

� training of local investigators and personnel in the performance of clinical trials;

� opportunities to negotiate arrangements for preferential acquisition of the
vaccine should it become a licensed product.

Discussion followed on the issue of clades. Could animal and human data be
compared? Would a non-clade B vaccine be tested in developing countries?
The question also arose as to whether a developing country could gain access to
intellectual property rights to a vaccine while maintaining incentives for industry.
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Regina Rabinovich examined the biological and logistical challenges facing the
development of malaria vaccines. Some of these were:

� incomplete understanding of immunity in populations at risk;

� lack of a good animal model for human malaria;

� fewer tools to evaluate P. vivax in primates or humans (compared to
P. falciparum);

� inability to culture malaria parasites in cell-free systems;

� inadequate access to pilot lots of candidate vaccines produced under GMP
conditions;

� lack of a single strategy because of parasite antigenic diversity and human
genetic diversity;

� lack of agreement on specific end-points for assessing vaccine efficacy in clinical
trials with subjects of different ages.

Dr Rabinovich described various facilities that were capable of preparing vaccine
pilot lots in accordance with GMP criteria and listed institutions capable of carrying
out Phase II challenge trials. It was essential to improve capabilities in the performance
of clinical trials and field trials by the application of industrial project management
practices, human capital development, trial site development and market assessment
and development.

Experimental challenge studies for the preliminary assessment of the efficacy of
candidate pre-erythrocytic stage vaccines had been critical in screening candidate
vaccine approaches. The only sites and teams that had carried out such studies in
recent years were at the following institutions.

� Walter Reed Army Institute of Research, Maryland, USA.

� Center for Vaccine Development, University of Maryland, USA.

� Naval Medical Research Center, Maryland, USA.

� Oxford University, United Kingdom.

� Nijmegen University, the Netherlands.

Malaria vaccines
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Clinical trials had been conducted at various sites on all the continents affected
by malaria. As well as assessing malaria vaccines, these trials had allowed the
building of capacity to test other vaccines. Trial sites had to be nurtured through
long-term commitment to the training of local teams and the strengthening of the
vaccine-testing infrastructure.

Adrian Hill summarized the state of progress of the Oxford University group’s
endeavours, involving the use of a DNA prime/non-replicating poxvirus (MVA)
boost strategy. Results in animals where the P. berghei model had been used indicated
that the immunization sequence was critical. As shown in the following table,
DNA prime followed by live vector boost conferred the highest level of protection
in the mouse model.

Level of protection in mice with different sequences of
parenteral immunization with DNA or MVA carrying genes encoding

P. berghei circumsporozoite protein (CSP) and TRAP
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Phase I trials have confirmed a superior interferon-g response in 18 human subjects.
Preliminary studies showed that 4 ìg delivered by gene gun were as immunogenic
as 500 ìg given by intramuscular needle injection. Stronger ex vivo ELISPOT
interferon-g responses were induced in humans by MVA than by DNA immunization.
However, in five subjects studied, the boosting of a DNA-primed response with
MVA led to a substantial increase in ex vivo ELISPOT responses.

It was planned to follow Phase II challenge trials in the United Kingdom with a
Phase I trial in the Gambia. Dr Hill also noted that interest had been generated
among other researchers in the general DNA prime/live vector boost approach as a
strategy for the development of HIV and tuberculosis vaccines.

Joe Cohen described the history and status of the RTS,S/SBAS2 malaria candidate
vaccine and gave details of a small randomized controlled Phase II field trial in the
Gambia in which its safety, immunogenicity and preliminary efficacy were assessed.
Highly encouraging results were obtained, a protective efficacy of 63% being obtained
against symptomatic P. falciparum infection in semi-immune adults (see table below).
Although the short-term efficacy was quite promising, protective efficacy in the
field lasted only two months. This result was similar to that obtained with
North American volunteers in whom the vaccine had been tested against experimental
challenge: significant protection had lasted for only a few months.
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RTS,S continued to be a leading candidate malaria vaccine on the basis of the following
observations.

� More than 1000 doses of RTS,SSBAS2 had been administered to malaria
non-immune and semi-immune adult volunteers.

� The vaccine had been shown to be safe and well tolerated but more
reactogenic than the hepatitis B and rabies vaccines used as controls in
randomized double-blind trials.

� Exceptionally high humoral immune responses against CSP epitopes had been
recorded, as well as potent and broad cell-mediated immune responses.

� Unprecedented protection against P. falciparum sporozoites had been obtained
under experimental and field challenge.

� The field study results had been consistent with experimental challenge model
results, thereby validating the volunteer challenge model.

In its current form the candidate vaccine had the following limitations.

� Its efficacy was closely related to the formulation (type of adjuvant, etc.).

� The significant efficacy observed in experimental challenge and field studies
waned rapidly.

Future plans for RTS,S/SBAS2 included:

� Assessing its safety, immunogenicity and efficacy in young children and infants
in regions of endemicity.

� Identifying, if possible, immune corrleates of protection.

� Improving the vaccine profile (higher efficacy, longer duration).

Kalifa Bojang argued that Phase I and II trials with candidate malaria vaccines should
be initiated as soon as possible among target populations in developing countries
since the reactogenicity and immunogenicity profiles of the vaccines might differ
from the responses observed in immunologically naive adults in developed countries.
Even in developing countries it was important to conduct trials in a range of
epidemiological settings where the vaccine was likely to be used. It was essential
that clinical trials of malaria vaccines in developing countries followed GCP guidelines
and that informed consent was obtained on the basis of culturally sensitive procedures
involving the entire community, e.g. using audiovisual aids. High ethical standards
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had to be maintained in clinical trials, and oversight had to be provided by appropriate
monitoring committees. Clinical trials, and particularly large-scale field trials,
had to include long-term follow-up so that both safety and the duration of protection
could be assessed. The information thus derived would be invaluable as a means of
convincing governments to adopt vaccines for malaria control once they became
available. The opportunity had to be taken to train local personnel in clinical trials
methodology and to achieve capacity-building in local institutions.
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Ann Ginsberg provided an overview of the status of the development of new vaccines
for the prevention of tuberculosis. It was necessary to identify the correlates of
protection in humans and to develop improved animal models and simple diagnostic
techniques. Some notable recent advances had included the sequencing of the complete
genome of Mycobacterium tuberculosis and the creation of tools for the genetic
manipulation of Mycobacterium. The genomes of M. bovis and M. smegmatis were
being sequenced, and this also would contribute towards the development of
tuberculosis vaccines for humans.

Many new candidate tuberculosis vaccines had been created. Some of them appeared
promising in animal models. A brief summary of the principal strategies is presented
in the following table.
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Carol Nacy of the Sequella Global Tuberculosis Foundation stated that this
organization would try to develop a new vaccine through its own development
programmes, while facilitating new vaccine development by other groups.
She described the Foundation’s current scientific programme and planned grants.
Two BCG vaccine strains would be tested in clinical trials at a site in South Africa.

Tuberculosis vaccines
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Mauricio Barreto outlined the difficulties of assessing the efficacy of tuberculosis
vaccines. The safety of all new live vaccines would have to be demonstrated in
HIV-positive subjects. From the clinico-epidemiological standpoint, tuberculosis
comprised several diseases. It was desirable to develop improved animal models that
not only measured protection against primary disease in immunologically naive hosts
but also allowed candidate vaccines to be evaluated against reinfection and reactivation
disease. A background of extensive prior environmental mycobacterial exposure
would have to be allowed for in this endeavour.

There were three prerequisites for undertaking a large-scale Phase III efficacy trial
of a candidate tuberculosis vaccine:

� sufficient convincing human safety data available from Phase I and II clinical
trials;

� evidence of sustained vaccine protective activity in animal models;

� elicitation of a relevant immune response.

Because of the cost of large Phase III studies in communities at moderate risk of
tuberculosis, a triage system was required whereby a preliminary assessment could
be made of the efficacy of new vaccines in small populations at very high risk of
developing the disease (e.g. coal miners, health care workers) before large-scale
trials were undertaken. Such an evaluation could, perhaps, utilize an efficacy surrogate.

Dr Baretto described a current randomized trial involving 356 804 children in Brazil,
in which the efficacy of a second dose of BCG in the prevention of tuberculosis and
leprosy was being assessed.
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The aim of “developing market vaccines” is to prevent infectious diseases that
constitute major public health problems in developing countries but pose little,
if any, risk to populations in industrialized countries, with the exception of travellers
who go from developed to developing countries.

Thomas Monath described the development and preclinical testing of a chimeric
dengue fever vaccine, based on the genetic modification of live attenuated
yellow fever vaccine strain 17D so as to express envelope proteins of other
flaviviruses, including the four serotypes of dengue virus. A similar approach was
described for a Japanese B encephalitis vaccine in which a chimeric yellow fever
virus bearing the Japanese encephalitis envelope gene was constructed. This Japanese
B encephalitis chimera was protective in animal models and non-infectious in the
mosquito. Several advantages derived from starting with the 17D strain. It provided
a high level of long-term protection against yellow fever with a single dose.
Over 400 million doses had been administered, attesting to its safety. The viral
envelope genes of the 17D strain were replaced with corresponding genes of the
heterologous target flavirirus. The resulting chimera was expected to have the safety
of 17D while stimulating immune responses against the heterologous flavivirus.
This strategy lends itself to the construction of chimeric viruses encoding antigens
of Japanese encephalitis virus, dengue virus 1-4 and West Nile virus.

Dr Monath said that the tetravalent dengue virus vaccine would be a mixture of four
chimeric strains administered as a single inoculation. The chimeric 17D-dengue virus
strains were not neurovirulent in monkeys. They were immunogenic as tetravalent
combinations as well as when inoculated as monovalent vaccines, and they protected
monkeys against challenge with wild- type dengue viruses.

Natth Bhamarapravati described progress in the development of a tetravalent live
attenuated dengue vaccine prepared by conventional serial passages in cell culture.
In clinical trials with 200 adults a single dose of tetravalent vaccine had been well
tolerated and had elicited seroconversion in all the subjects; neutralizing antibody
titres had persisted for at least four years. Clinical trials with this vaccine had been
initiated in children. A single dose of vaccine had generally been well tolerated in
children aged 10-14 years, only a small proportion experiencing fever and rash.
Seroconversion to all four serotypes had occurred in 80% of paediatric subjects and
to three serotypes in 95%. Different strategies would be pursued with a view to
raising seroconversion to all four serotypes in close to 100% of paediatric subjects.

The work of Dr Bhamarapravati and Dr Monath involved close collaboration between
WHO, vaccine manufacturers and academic institutions.

Developing market vaccines,
Session I
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Dan Granoff and Luis Jodar described a model of public-private partnership called
Epidemic Meningitis Vaccines for Africa. In the meningitis belt of sub-Saharan Africa,
approximately 80-90% of endemic meningococcal disease was caused by group A
Neisseria meningitidis and 10-20% by group C N. meningitidis. Large-scale explosive
epidemics were overwhelmingly caused by group A. Data from Niger showed that
immunization of young infants with a meningococcal group A conjugate vaccine
followed by a dose of polysaccharide vaccine resulted in a high level of seroconversion
and elevated antibody titres. WHO had sponsored the development of a business
plan exploring the feasibility of producing group A meningococcal polysaccharide,
the critical first step towards the creation of a conjugate vaccine. Liquid vaccine
would be less expensive than lyophilized vaccine. Vaccine would be licensed on the
basis of the ability to stimulate bactericidal antibodies rather than on the results of
efficacy trials.

A proposed plan was presented for the introduction of the group A/C conjugate
vaccine in Africa. Ideally, the vaccine would be used both for the routine immunization
of infants with two doses through the Expanded Programme on Immunization and
in mass campaigns involving older children, adolescents and young adults. It was
further proposed that, when the vaccine became available, demonstration projects
be carried out in two countries prior to more extensive introduction in 12 other
high-risk countries.

Philippe Sansonetti reviewed candidate shigellosis vaccines and indicated that in order
to provide broad-spectrum coverage they would have to include at least five serotypes.
He described progress in the evaluation of non-living vaccines with reference to:

� a parenteral conjugate vaccine consisting of detoxified LPS linked to a carrier
protein;

� a parenteral nuclear protein/ribosomal vaccine approach;

� mucosally administered Shigella-proteosome vaccine consisting of Shigella LPS
non-covalently linked to micelles from the outer membrane protein of group B
Neisseria meningitidis.

Dr Sansonetti also described progress with two candidate live oral vaccines in clinical
trials:

� attenuated S. flexneri 2a strain SC602 (constructed at the Pasteur Institute,
Paris);

� attenuated S. flexneri 2a strain CVD 1207 (constructed at the Center for
Vaccine Development, University of Maryland).

Developing market vaccines,
Session II
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Lin Du presented data from clinical trials in China where a bivalent S. flexneri 2a-S.
sonnei hybrid strain constructed at the Lanzhou institute of Biological Products
was tested for safety and efficacy. In a clinical trial involving approximately
48 000 subjects, adverse reactions, including diarrhoea and fever, were observed
no more commonly in vaccinees (20.6/104) than in recipients of placebo (22.2/104).
In a field trial in Henan, China, in 1997, 13 057 subjects received three oral doses of
vaccine at intervals of five days and there were 13 173 controls. Levels of protective
efficacy of 72% and 61% were achieved against S. sonnei and S. flexneri 2a
respectively, and there was evidence of cross-protection against other S. flexneri
serotypes.

John Clemens described the funding, focus and administration of the International
Vaccine Institute, created by the United Nations Development Programme and based
in Seoul, Republic of Korea. For the immediate future, this body would concentrate
on clinical trials and demonstration projects in Asia relating to vaccines against
diarrhoeal disease and enteric fever and to conjugate vaccines against bacterial
respiratory pathogens.

Farrokh Modabber described clinical trials of first-generation vaccines for the
prevention of leishmaniasis in Iran and Sudan. These vaccines were based on what
was presently available and included killed whole parasites (ALM) vaccine plus
BCG as adjuvant. The ALM + BCG vaccine was shown to be well tolerated but
poorly immunogenic, and it was of low efficacy. Nevertheless, these trials had allowed
the establishment of a suitable infrastructure for the performance of clinical trials.
Trials of different immunization schedules of ALM + alum + BCG were in progress.
A challenge model of cutaneous leishmaniasis involving inoculation with wild-type
L. major had shown promising results as a method of assessing the efficacy of candidate
Leishmania vaccines.

Guilles Riveau reported on clinical trials with a Schistosoma 28 KDa GSTs vaccine
against schistosomiasis in Senegal. There had been a reduction of reinfection as well
as of the parasite burden as indicated by egg counts. After successful Phase I trials in
adults and children, sera from vaccinated children had been shown to inhibit enzymatic
activity in the parasite. Phase II clinical trials were in progress.

Rosanna Lagos reported that post-licensure trials of an Hib conjugate vaccine in
Chile demonstrated its efficacy in preventing invasive disease and pneumonia,
and had expedited its practical introduction into the immunization system of this
non-industrialized country. A level of protection of 92% was achieved against
invasive Hib disease. Vaccination also resulted in a 22% proportionate reduction in
probable bacterial pneumonia among children under 2 years of age. Policy-makers
in Chile were initially concerned about the relatively high cost of the vaccine in
comparison with other EPI vaccines and wished to obtain evidence of the impact
that it would have.

Keith Klugman discussed some of the complexities of vaccination against pneumococci,
of which there were many serotypes. A large study in South Africa had revealed
that vaccination with pneumococcal conjugate vaccines had led to reduced
nasopharyngeal carriage of vaccine serotypes but also to replacement with non-
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vaccine serotypes. Dr Klugman summarized the results of trials that had shown
pneumococcal conjugate vaccines to be outstandingly efficacious against invasive
pneumococcal disease. There had also been a decrease in the incidence of otitis media
and significant reductions in antibiotic use.

Kim Mulholland presented a global view of pneumococcal disease and its prevention
by immunization. More precise estimates of the total global burden of pneumococcal
disease were required. It was thought that for every recorded case of invasive disease
there were many additional cases of pneumococcal pneumonia. However,
quantifying the burden of pneumococcal pneumonia was difficult, as no diagnostic
test accurately identified the etiology of the disease. Several conjugate vaccines were
undergoing clinical trials in developing countries, including 9-valent Wyeth-Lederle
vaccine, 11-valent Aventis Pasteur vaccine and 11-valent SKB vaccine. Further work
relating to pneumococcal conjugate vaccines was needed on alternative immunization
schedules that might be more practical and economical, on vaccine efficacy in very
young and malnourished infants, and on identifying the correlates of protection.

Clinical trials were under way with common pneumococcal protein vaccines.
Among the antigens of interest were PsPA, PsAA and pneumolysoid. The advantage
of this approach was that such vaccines could be expected to provide protection
against all serotypes of pneumococcus.

William Hausdorff of Wyeth-Lederle briefly outlined experience gained in the USA
with the live rhesus tetravalent reassortant rotavirus vaccine during the year when
universal infant immunization was recommended and vaccine use was fairly
widespread. Approximately 1.8 million doses were administered to infants before an
association with intussusception was reported. The true rate of intussusception
associated with ingestion of the vaccine was still being investigated.

Daniel Soland described SmithKline Beecham’s commitment to the development of
a candidate live attenuated rotavirus vaccine (a monovalent human G1:P8 strain)
and to its eventual use in infant populations of both developing and developed countries.
He indicated his company’s willingness to participate in clinical trials in developing
countries. However, manufacturers would find it difficult to undertake the extremely
large safety trials that might be necessary in order to demonstrate that new vaccines
were not associated with intussusception. Dr Soland suggested a possible development
plan for clinical trials, which, if successful, could bring forward the availability of
these vaccines in less developed countries.

Alan Shaw of Merck Research Laboratories outlined the development of a rotavirus
vaccine based on at least four bovine-human reassortant strains (WC3) and drew
attention to what were believed to be its more promising safety features in comparison
with the rhesus vaccine. Because intussusception was associated with the rhesus
reassortant vaccine, newer candidate live oral rotavirus vaccines would have to be
subjected to safety studies on a much larger scale than the efficacy studies on rhesus
vaccine. In advance of licensure, the safety studies would lead to a reasonable degree
of confidence that no severe adverse events were associated with vaccination.
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Maharaj Bhan discussed the misgivings of developing countries about the use of a
rotavirus vaccine:

� there was a need for better data on disease burden attributable to rotavirus;

� there was concern about intussusception because of the high case-fatality rate
linked to this syndrome in developing countries;

� there was concern that safety and efficacy data generated in one country might
not apply in another.

There was a need for a candidate vaccine that could be orally administered,
was affordable, had no major side-effects, was compatible with the Expanded
Programme on Immunization and was more than 70% efficacious against severe
rotavirus diarrhoea attributable to multiple serotypes.
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Dr Levine provided an overview of GAVI’s vision and specific objectives. In particular
he drew attention to the concept that research and development was an integral part
of an overall vaccine continuum. Efforts to develop new vaccines would be
unproductive if the barriers to the introduction of existing vaccines were not removed.
Current projects in research and development were tomorrow’s front-line vaccine
tools for fighting disease. It was vital that the members of the vaccine and
immunization community should work together in order to develop the most
appropriate tools possible.

A question was raised about GAVI’s interaction with agencies involved in research
and development. Mike Levine and John LaMontagne explained that GAVI was an
alliance of various partners and not an implementing agency. It would act in concert
with and through existing organizations. Bjorn Melgaard endorsed this strategy on
behalf of WHO.

Steve Hoffman asked for clarification of the mechanisms whereby GAVI would
interact with individual countries with a view to the strengthening of infrastructures.
Amie Batson outlined a recently launched scheme enabling countries to ask GAVI
for support for vaccine implementation programmes. Carlos Morel and Gordon
Dougan said that GAVI should give careful consideration to sustainability at the
outset of the programme, particularly in respect of personnel and technology transfer.
Amie Batson described the current phase of GAVI organization as the tip of a
volcano: the GAVI process was still evolving.

Mike Levine read through the draft terms of reference for the Research
and Development Task Force. Don Francis commented that too few clearly defined
end-points appeared to be indicated in the document. Mike Levine said that this was
just a starting point and that it was important to begin the process on a basis of broad
agreement, allowing GAVI to operate in a context of trust in the vaccine research
and development community. There was general agreement that it was necessary
for the terms of reference to evolve and become more precise.

Roy Widdus suggested that there was a need for either a strategic review or a technical
review or both. Research and development on vaccines went beyond product
development: it implied basic research, covering economic and social issues.
Dr Widdus felt that the notion of technology transfer was very difficult, almost utopian,
especially when industry held intellectual property rights.

Discussion of draft terms
of reference for the GAVI

Task Force on Research and
Development
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Alan Shaw thought that, in order to give itself a boost, GAVI should support a
specific project that had a high chance of success. Carole Heilman agreed that a
product might be chosen as a flag or model. Don Francis suggested selecting a project
like that on meningitis A; Ariel Pablos-Mendez suggested dengue and meningitis A.
Yahya Dowlati suggested that, whatever demonstration project was chosen,
developing countries should play a prominent role.

Bjorn Melgaard remarked that many inputs and comments had been delivered on the
terms of reference and that they should now serve as strategic rather than operational
guidelines, leaving the action to the partners. Claudio Lanata said that the
Task Force on Research and Development should do whatever was necessary to
make sure that GAVI objectives one (increased access to immunization services)
and two (increased use of existing cost-effective vaccines) were achieved.
Amie Batson supported this recommendation. Melinda Moree reminded the group
that generic technologies for the improvement and simplification of immunization
could also be part of the mandate of the Task Force. Kim Mulholland pointed out
that despite their availability, some vaccines, such as Hib, hepatitis B and typhoid
vaccines, were seriously underused. In part this was because of a lack of local
epidemiological data demonstrating disease burdens. Epidemiological research was
an important component of vaccine research but was frequently ignored.

By a show of hands the vast majority of those present indicated that they were in
favour of the Task Force.
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The Task Force on Research and Development is one of several GAVI Task Forces.
It has direct lines of communication with WHO/IVR and the GAVI Working Group
(and through the Working Group with GAVI’s Governing Board). It will collaborate
with the annual Global Vaccine Research Forum, thus reaching the broader research
and development community. WHO/IVR will serve as the Secretariat of the
Task Force and will cosponsor the annual Global Vaccine Research Forum.

Relationship and lines of communication

Relationships of the GAVI
Task Force on Research

and Development
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Annex 2:
Updated prioritization questionnaire

Name: ____________________________________ Date: ___________________

Identify your area of expertise (e.g. pathogen of interest, clinical vaccine
trials):

______________________________________________________________________

Identify your affiliation (e.g. academia, industry, public health):

______________________________________________________________________

Please indicate persons to whom this questionnaire should be distributed:

Name Area of expertise Address, email, fax

______________________ _____________________ _____________________

______________________ _____________________ _____________________

______________________ _____________________ _____________________

______________________ _____________________ _____________________

______________________ _____________________ _____________________

______________________ _____________________ _____________________

______________________ _____________________ _____________________

______________________ _____________________ _____________________

______________________ _____________________ _____________________

______________________ _____________________ _____________________

______________________ _____________________ _____________________

______________________ _____________________ _____________________

______________________ _____________________ _____________________

______________________ _____________________ _____________________

______________________ _____________________ _____________________

______________________ _____________________ _____________________

______________________ _____________________ _____________________
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1) Identify the disease for which you will be completing the form. It is preferred
that you choose the disease with which you are most familiar. If you wish to
perform the exercise for more than this disease, please photocopy this form
before completing it for the first disease.

2) You may choose HIV, tuberculosis or malaria if you feel only competent to
complete the form for these diseases. However, since these are already part of
the GAVI charter it is preferable that you complete the form for other diseases
that are relevant to people living in developing countries. Please consult the
enclosed list of infectious diseases on the next page.

3) In questions 1, 2 and 3 you do not have to give responses on regional issues.
These questions should be answered for a specified region in a situation where
the disease identified does not have a significant global impact but has a large
disease burden in the region you identify. This would be the case for group A
meningococcal meningitis in the Sahel region of Africa or Japanese B
encephalitis in South-East Asia. If a disease has a global impact you need not
identify a region.

4) In the fifth section on “Prioritization of vaccine development for developing
market vaccines”, please identify a very specific vaccine with which you are
familiar for the disease you identified at the top of the form. Do not complete
these questions (22-26) for a second candidate vaccine for the disease you
have identified at the top of the form unless you are aware of a second candidate
vaccine for your identified disease. Alternatively, if you are aware of a third
candidate vaccine (or more), please photocopy this last set of questions and
answer them for the additional vaccines.

5) You may leave any answer blank if you feel unable to respond to it for whatever
reason, e.g. if the answer is unknown or if it is not relevant to the disease you
have chosen.

6) If you feel that an issue (question) is not applicable to the topic, give it a score
of 1. If you leave it blank it will not be counted towards the score for the issue.

7) If you have any concerns about the questionnaire - even if you wish to query
its usefulness - please indicate this in your response. If you have any alternative
suggestions they would be welcome.

Instructions for completing this questionnaire
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Selected infectious diseases against which vaccines may be useful

1. Non-negotiable priority vaccines

Human immunodeficiency virus
Malaria
Mycobacterium tuberculosis

2. Developing market vaccines (new/improved)

a) New
Amoebiasis
American trypanosomiasis
Chikungunya virus
Dengue
EaggEC (enteroaggregative Escherichia coli)
EPEC (enteropathogeic E. coli)
ETEC (enterotoxigenic E. coli)
Hepatitis E
Hookworm
Lassa fever virus
Leishmaniasis
Mycobacterium leprae
Onchocerciasis
Rift Valley fever virus
Schistosomiasis
Shigellosis
Venezuelan equine encephalitis virus
West Nile virus

b) Improved
(Cholera)
Japanese B encephalitis
Neisseria meningitidis group A
Salmonella typhi

3. Global market vaccines (new/improved)
(i.e. useful to both developing and industrialized countries)

Adenovirus
Campylobacter jejuni
Chlamydia trachomatis
Group B streptococcus
Helicobacter pylori
Hepatitis C virus
Herpes simplex virus type 2
Human papilloma virus
Neiserria gonorrhoeae
Parainfluenza virus
Rotavirus
(Salmonella enteritidis)
Streptococcus pneumoniae
Treponema pallidum



"&��������	�
��

4. Impeded vaccines
(i.e. potential for adverse consequences of a vaccine of which we are
aware a priori)

Respiratory syncytial virus
Group A Streptococcus pyogenes
Cytomegalovirus
Group B meningococcus (polysaccharide)

5. Vaccines specific to industrialized countries
(i.e. not necessarily useful to developing countries)

Norwalk agent
Pseudomonas aeruginosa (for cystic fibrosis patients)
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For developing market vaccines

The disease for which you are completing this form:

______________________________________________________________________

Disease burden

1. The magnitude of the disease burden: short-term morbidity (questions on disease
burden will be generated in conjunction with the Evidence and Information
for Policy Group):

Global Regional (identify region:______________)
1 = (small burden) 1 = (small burden)
2 = 2 =
3 = 3 =
4 = 4 =
5 = (large burden) 5 = (large burden)

2. The magnitude of the disease burden: long-term morbidity (questions on disease
burden will be generated in conjunction with the Evidence and Information
for Policy Group):

Global Regional (identify region:______________)
1 = (small burden) 1 = (small burden)
2 = 2 =
3 = 3 =
4 = 4 =
5 = (large burden) 5 = (large burden)

3. The magnitude of the disease burden (mortality) (questions on disease burden
will be generated in conjunction with the Evidence and Information for Policy
Group):

Global Regional (identify region:______________)
1 = (small burden) 1 = (small burden)
2 = 2 =
3 = 3 =
4 = 4 =
5 = (large burden) 5 = (large burden)

Prioritization of vaccine development
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Other public health issues

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

1 = public little aware of existence of disease; government spends little of its
resources on combating the disease

2 =
3 = public aware of the disease but it is not considered a serious problem in

the community
4 =
5 = outbreaks receive extensive publicity (e.g. cholera, meningococcal

meningitis); public outcry for government involvement; government
spends a significant amount of its health budget to combat the disease

5. Whether alternative public health measures are available to prevent infection:

1 = highly effective and simple measures available (e.g. water treatment)
2 =
3 = measures available but there are difficulties in implementation

(e.g. condoms to prevent sexually transmitted HIV and other STDs)
4 =
5 = no alternatives to vaccination

6. Whether an effective treatment already exists:

1 = cheap oral monotherapy available
2 =
3 = multiple antimicrobials needed, parenteral therapy only
4 =
5 = no or few effective and affordable antimicrobials

7. Whether there exists significant prevalence of antimicrobial resistance in the
pathogen:

1 = no resistance to existing antimicrobial agents
2 =
3 = moderate resistance, or multidrug resistance reported only in isolated

locations
4 =
5 = widespread, multidrug resistance reported

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

1 = little likelihood of geographical spread for various environmental and
epidemiological reasons

2 =
3 = spread to other locations possible but vector or other factors make it

unlikely
4 =
5 = highly contagious; prone to pandemics
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9. Whether vaccination could regionally eliminate the disease:

1 = human, animal or environmental reservoir makes elimination difficult
2 =
3 = disease so widespread that elimination from a given population may take

generations
4 =
5 = no animal reservoir, regional elimination likely

10. Whether herd immunity would promote regional elimination of infection:

1 = herd immunity unlikely since human to human transmission not an
important route of infection (e.g. schistosomiasis)

2 =
3 = herd immunity possible but only if a specific immune response is generated

by a vaccine (e.g. transmission-blocking malaria vaccine)
4 =
5 = herd immunity likely to be beneficial in reducing disease transmission

(e.g. Haemophilus influenzae type b)

Travellers’ vaccines

11. Whether travellers from industrialized countries could benefit from the vaccine:

1 = rarely reported among travellers (e.g. Lassa fever)
2 =
3 = intermittent cause of disease among travellers (e.g. leishmaniasis)
4 =
5 = common cause of disease among travellers (e.g. ETEC, shigellosis)
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For developing market vaccines

Development and evaluation issues

12. Whether the science is sufficiently mature to generate rational candidate
vaccines (i.e. is enough known about the microorganism, the human immune
response to the agent and correlates of immunity?):

1 = little known about the microorganism or the human immune response to
the pathogen

2 =
3 = substantial information about the microorganism but correlate of

protective immunity or surrogate markers of immunity not elucidated
4 =
5 = genome has been sequenced; humoral and cellular immune responses to

microbial agent are known; correlate of protective immunity or surrogate
marker of protection is known

13. Complexity of microbe:

1 = multiple serotypes or stages of a parasite or viral clades
2 =
3 = fewer than six serotypes cause approximately 90% of disease
4 =
5 = only one serotype, genetically stable microbe

14. Whether candidate vaccines are already in clinical trials, or whether transition
to clinical trials is imminent:

1 = only preclinical evaluations have been performed
2 =
3 = Phase I, II or IIB trials have been performed but safety, immunogenicity

or efficacy profiles are marginal
4 =
5 = Phase I, II or IIB trials have been performed with adequate safety,

immunogenicity and efficacy

Prioritization of vaccine development
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15. Whether there exists the possibility of adverse consequences of which we are
aware a priori:

1 = potentiation of immunopathology in a vaccine (e.g. potential for
dengue haemorrhagic fever if there is poor immunogenicity against all
four serotypes, disease potentiation with formalin-inactivated
RSV vaccine immunization)

2 =
3 = contains an antigen that theoretically may elicit an adverse effect

(e.g. M protein of group A Streptococcus)
4 =
5 = no known reactogenicity or antigens leading to potentially autoimmune

disorders with this pathogen
16. Ease of assessment of vaccine efficacy in Phase III trials:

1 = trial would require decades of observation (e.g. tuberculosis); clinical
end-points difficult to determine (e.g. malaria); correlate of protection
unknown (e.g. HIV); incidence of disease is low, requiring large sample
size

2 =
3 = trial duration extended but not over decades; clinical end-points clear

but correlate of immunity unknown; moderate sample size;
4 =
5 = known correlate of immunity; Phase IIB trial can be performed ethically;

degree of sophistication of microbiological laboratories in developing
countries is adequate for diagnosing disease; incidence of disease is high,
at least within certain subpopulations, such that with a relatively small
sample size an efficacy trial can be conducted; a short duration is required
for an efficacy trial
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For developing market vaccines

Implementation issues for a specific vaccine

Please indicate candidate vaccine #1: ______________________________________

17. Ease of manufacture:

1 = peptide, multivalent/multiantigen preparations
2 =
3 = live virus, polysaccharide conjugate, inactivated whole organism
4 =
5 = live bacterium, purified polysaccharide, DNA, toxoid

18. 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):

1 = live microorganisms, non-auxotrophic, replicating, extended colonization
2 =
3 = live microorganism, auxotrophic, no shedding
4 =
5 = subunit, DNA, inactivated whole organism, toxoid, known carrier

molecules

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

1 = short shelf-life even under optimal conditions
2 =
3 = refrigeration necessary, cold chain required
4 =
5 = no cold chain necessary, vaccine has long shelf-life

Prioritization of vaccine development
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20. Whether the vaccine can be combined or concomitantly delivered with other
vaccines through existing immunization services:

1 = does not integrate into EPI1 , national immunization days (NIDs)2  or
school-based immunization programmes

2 =
3 = easy integration into NID campaigns, school-based immunization

programmes
4 =
5 = integrates easily into EPI

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

1 = multiple doses, more than one parenteral dose
2 =
3 = multiple oral doses, one parenteral dose
4 =
5 = single dose, oral administration

1 The Expanded Programme on Immunization (EPI) is the chief mechanism by which WHO can
facilitate the vaccination of most of the world’s children under the age of 5 years. It involves a
minimum of three visits to a local vaccine clinic.

2 National immunization days (NIDs) are a means by which large numbers of children are vaccinated
in a short-term campaign. This has proved effective in the elimination of many diseases.
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For developing market vaccines

Implementation issues for a specific vaccine

Please indicate candidate vaccine #2: ______________________________________

22. Ease of manufacture:

1 = peptide, multivalent/multiantigen preparations
2 =
3 = live virus, polysaccharide conjugate, inactivated whole organism
4 =
5 = live bacterium, purified polysaccharide, DNA, toxoid

23. 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):

1 = live microorganisms, non-auxotrophic, replicating, extended colonization
2 =
3 = live microorganism, auxotrophic, no shedding
4 =
5 = subunit, DNA, inactivated whole organism, toxoid, known carrier

molecules

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

1 = short shelf-life even under optimal conditions
2 =
3 = refrigeration necessary, cold chain required
4 =
5 = no cold chain necessary, vaccine has long shelf-life

Prioritization of vaccine development
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25. Whether the vaccine can be combined or concomitantly delivered with other
vaccines through existing immunization services:

1 = does not integrate into EPI, NIDs or school-based immunization
programmes

2 =
3 = easy integration into NID campaigns, school-based immunization

programmes
4 =
5 = integrates easily into EPI

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

1 = multiple doses, more than one parenteral dose
2 =
3 = multiple oral doses, one parenteral dose
4 =
5 = single dose, oral administration
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Thirty-one persons at the June 2000 Global Vaccine Research Forum completed
the questionnaire. Some did not specify their field of expertise. Those who did
described their expertise as: molecular biology, public health, vaccinology,
microbiology, internal medicine, oncology, industry, vaccine supply and quality,
enteric disease, or immunology.

The method of scoring involved totalling the raw scores from all sections of the
questionnaire (i.e. without weighting). The scores with an asterisk relate to diseases
for which too few responses were made to provide meaningful values.

Raw total scores (from highest to lowest)

1.   Tuberculosis 91.8 (5 respondents)
2.   HIV 91.3 (6 respondents)
3.   Meningococcus (A) 90.0 (3 respondents)
4.   Pneumococcus 89.2 (5 respondents)
5.   Leishmaniasis 87.0 (1 respondent)
6.   Malaria 86.2 (3 respondents)
7.   Shigellosis 80.8 (4 respondents)
8.   Typhoid fever 77.6 (2 respondents)
9.   RSV 76.7 (3 respondents)
10. Rotavirus 73.4 (3 respondents)
11. Schistosomiasis 65.0 (1 respondent)

Japanese encephalitis * (2 respondents)
Cryptosporidium * (1 respondent)
ETEC * (1 respondent)
Haemophilus influenzae b * (1 respondent)
Hepatitis B * (1 respondent)

Annex 3:
Preliminary results from responses to

prioritization questionnaire
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