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Summary

The aim of the meeting Cholera vaccines: a new public health tool?,
convened by WHO in Geneva in December 2002, was to consider the
potential role that might be played by oral cholera vaccines in the prevention
and control of cholera outbreaks and endemic disease, and to produce WHO
recommendations on the use of such vaccines. This was a follow-up to the
meeting on Potential use of oral cholera vaccines in emergency situations,
held in Geneva on 12–13 May 1999, which had opened up the discussions on
cholera vaccine use (1).

The meeting brought together more than 30 participants from cholera-prone
countries, humanitarian organizations, United Nations agencies, scientific
institutions, and WHO regional offices. (Participants are listed in Annex 2.)
Manufacturers of cholera vaccines were invited to attend as observers on the
first day only and were not present for sessions that dealt with developing
guidelines for vaccine use.

The meeting was organized in five sessions addressing key aspects of cholera
vaccine use as an additional public health tool. Recommendations were
developed in working sessions related to: (1) vaccines per se, (2) vaccine use,
and (3) epidemiological surveillance to facilitate effective cholera control
programmes including vaccine use. Additionally it was recommended that
WHO play an active role in supporting future development of cholera
vaccine use.
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Introduction

New oral cholera vaccines (OCV) have passed the stage of research and development, and
some formulas are now commercially available. Thus far, these have been used principally by
individual travellers from industrialized countries who risked being exposed to cholera while
travelling in endemic areas. Recently, there has been renewed interest in using OCV as a
public health intervention. It is felt that mass immunization, together with traditional control
measures, could be an additional tool for cholera prevention and response to cholera outbreaks
(2, 3), and meetings were convened by WHO in 1995 and 1999 to address this issue. The 1999
meeting led to recommendations for the use of cholera vaccines in some emergency situations;
however, many questions were left unanswered (1).

OCV have already been used to prevent outbreaks of cholera in various settings. The
experience gained from those interventions, while limited, can help to build an understanding
of the best indications and the practical requirements for mass immunization with OCV. So
far, however, since each of these situations has been unique, there are no precise definitions
of high-risk settings, even in cholera-endemic countries, that would guide the decision to
implement a vaccination campaign with OCV.

While it is recognized that most issues remain to be resolved, there is much demand for expert
opinion on the use of OCV in mass immunization campaigns and for support to national
initiatives. This meeting was convened to address these needs.

The aim of the meeting was to:

—— study the role of vaccines in the prevention and control of cholera outbreaks and endemic
disease and to produce WHO recommendations on the use of oral cholera vaccines;

—— decide on further steps towards using oral cholera vaccines as a new public health tool in
the light of existing constraints and limitations;

—— agree on a framework for guidelines for the use of oral cholera vaccines in both emergency
and endemic situations.

The specific objectives were to:

—— review published data and available evidence on oral cholera vaccines;

—— review recent use of oral cholera vaccines in public health;

—— review opportunities for and limitations on vaccine use;

—— review economic aspects of cholera outbreaks and of vaccine use;

—— review the proposed decision-making process for the use of cholera vaccines;

—— establish criteria for epidemic surveillance and evaluation of cholera vaccination
campaigns;

—— discuss further possible developments, including vaccine development, surveillance and
outbreak prediction.
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1. Available vaccines: published data and evidence

Safe and immunogenic OCV exist already The session aimed to clarify the following key
concerns:

• What do we know about the different vaccines?

• How do the relevant studies on cholera vaccines in mass immunizations compare?

• What new vaccines are under development?

1.1 Currently available vaccines and future perspectives

Important progress has been made in cholera vaccine development. Three oral vaccines (two
inactivated and one live attenuated) are currently available. One consists of killed whole-cell
Vibrio cholerae O1 with purified recombinant B-subunit of cholera toxin (WC/rBS). After two
doses, protection of 85–90% at 6 months in all age groups and of 62% at 1 year among adults
has been demonstrated (4–6). Technology transfer has resulted in a variant of the WC/rBS
vaccine containing no recombinant B-subunit (i.e. WC vaccine) being produced and tested in
Viet Nam. A 66% protection 1 year after a two-dose vaccination was demonstrated in all age
groups (7). The third vaccine consists of an attenuated, live, genetically modified V. cholerae
O1 strain (CVD 103-HgR). Although 95% seroconversion and protection was demonstrated
in volunteers in the USA (8), no convincing protection was achieved with this vaccine in a
large field trial undertaken in Indonesia (see below).

A number of candidate vaccines are under development. An inactivated vaccine containing the
O139 serogroup of V. cholerae is being developed in Sweden. Several live attenuated vaccines
(including Peru 15, CVD 110, CVD 112) are also under development. Some have already been
tested in volunteers and have shown a favourable safety and immunogenicity profile (9–11).

Currently some authors are considering an alternative approach, using conjugate cholera
vaccines (12). Although this approach is still at the research stage, availability of conjugate
cholera vaccines that provide long-term protective immunity would open prospects for other
cholera control strategies.

1.2 Summary of published data on mass vaccination and available
evidence

The number of published prospective field studies in which OCV have been used for mass
immunization is limited. Killed vaccines were used in four trials and CVD 103-HgR in one.
All published trials, which were considered to be of sound methodological quality, cover
different combinations of epidemiological settings and populations at risk. Altogether, more
than 172 000 individuals were included. The results (protective efficacy) were inconsistent
overall, reflecting a lack of homogeneity among trials in terms of setting (endemic vs
epidemic), target population, analytical methods, vaccine type, and vaccination regimen.

The most extensive field study with OCV was conducted in Bangladesh between 1985 and
1988; two different formulas of killed vaccines were used (4–6). Although results are highly
relevant, the endemic setting of Bangladesh might have influenced favourable trends, in
particular on long-term protection. Caution should therefore be exercised in extrapolating these
results to purely epidemic situations, where no background immunity exists. In any case, the
duration of protection afforded by current formulas does not seem to extend beyond 2 years
– and probably less for children.
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With killed vaccines, the widest variation in results is seen between studies in Bangladesh
1985–1988 and those in Peru 1993–1995 (13, 14). However, a number of relevant differences
between the two may explain the discrepancy in the observed protective efficacy. The main
lesson to be drawn is that, beyond the strict success of vaccine delivery to a population,
numerous variables can influence the outcome of a vaccination campaign and its impact on
public health.

The issue of the live CVD 103-HgR cholera vaccine in field trials is so far unsettled. In
preclinical trials, protection of vaccinated volunteers challenged with a homologous (serogroup
O1, classical) parental strain was total, starting after 8 days and lasting at least 4–6 months
(15). Similarly, a protective efficacy of 91% against moderate or severe diarrhoea was
observed in vaccinated volunteers challenged after 3 months with a heterologous (El Tor)
strain (16). Contrasting with these excellent results, a single field trial carried out in Indonesia
with a sample of 67 508 persons demonstrated no protective efficacy over 4 years (17).
However, incidence of cholera in the test area was unexpectedly low so that it was impossible,
at least during the first year, to reach statistical significance. More recently, a retrospective
analysis of a mass vaccination campaign conducted in the Federated States of Micronesia
suggested the protective efficacy of CVD 103-HgR vaccine when used in conjunction with
standard control measures for the control of an ongoing outbreak (18).

With the spread of the AIDS pandemic, the use of OCV in mass immunization campaigns is
likely to raise issues of safety and immunogenicity in HIV-infected individuals. Four published
studies, only one of which considers immunogenicity, address this question (19–22). The
limited conclusions that can be drawn at this point are the following:

• OCV are as safe in HIV-infected persons as in controls.

• Protective efficacy might be attenuated, particularly when CD4+ T-cells counts are below
500/µl.

The magnitude of the immune response to vaccination could be dependent on the level of
environmental exposure to enteric pathogens, and differences in geographical or socio-
economic contexts should be taken into account for future studies. More research on these
topics is clearly needed.

1.3 Transfer of technology

The killed oral cholera vaccine is a good example of cooperation in technology transfer
between developed and developing countries. After O1 WC/rBS and O1 WC vaccines
exhibited similar protective efficacy in a cholera endemic area in Bangladesh (6), a transfer
of technology of the O1 WC vaccine was conducted between the University of Gothenburg,
Sweden, and the National Institute of Health and Epidemiology (NIHE) in Hanoi, Viet Nam,
and an efficacy trial was carried out in Viet Nam (7).

In a second phase, a bivalent O1 + O139 serogroup WC vaccine was developed at NIHE, and
an efficacy trial initiated in 1997 in Viet Nam. It was concluded that the vaccine was safe and
elicited good immune response in all age groups (23); however, the clinical protection could
not be evaluated because of the absence of cholera cases.

Ultimately, a transfer of technology was undertaken between NIHE in Hanoi on one side, and
the Institute for Biological Products in Wuhan, China, and Biofarma in Bangdung, Indonesia,
on the other. This was made possible by the relatively simple technique of production of the
WC vaccine and showed that this kind of technology transfer can be a solution to the
production of cholera vaccine at low cost, still under conditions of good manufacturing
practice. If successful, technology transfer will facilitate access to cholera vaccines for
vulnerable populations in need, especially in cholera-endemic areas.
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2. Opportunities and limitations in vaccine use

The presentation of various case studies aimed to identify the trigger mechanisms for
considering mass vaccination. Although limited, the experience gained as a result of this
intervention can build toward understanding the best indications and the practical requirements
for mass immunization with OCV. The limitations in vaccine use should also be identified.

2.1 Opportunities for vaccine use 2000–2002

In Uganda in 1997, OCV were used to prevent outbreaks of cholera among a stable group of
refugees (24). In 2000, the Federated States of Micronesia and the Republic of the Marshall
Islands, which are exposed to ongoing outbreaks, decided upon mass campaigns in order to
limit transmission of V. cholerae (reactive strategy). Viet Nam also vaccinated populations
affected by flooding in the Mekong delta (pre-emptive strategy). In 2001, several opportunities
for pre-emptive mass vaccination presented themselves, but the intervention was finally carried
out in only one location – Mayotte Island – as a preventive measure against a cholera outbreak
active in the Comoros archipelago. In 2002, three opportunities for vaccination arose (Goma
volcano eruption, suburb in North Cameroon, refugees in Liberia), but no mass campaign was
undertaken.

2.2 Case studies/recent experiences

The current strategy for the control of cholera outbreaks includes prevention measures
(provision of safe water and soap, sanitation, excreta disposal, site planning), outbreak
preparedness and response (cholera treatment centre, epidemiological surveillance, active case-
finding), health education, and proper case management (rehydration therapy).

The organization of a mass vaccination campaign with a cholera vaccine as an additional
control measure is challenging:

• The logistics of such a campaign are onerous (shipment, cold chain, safe water).

• In an emergency situation, the initial, acute phase is often chaotic. Basic needs are not
always covered, and there is frequently a lack of human and material resources.

• For reasons of security, infrastructure, remoteness, etc. it is not always possible to achieve
access to the affected areas and to populations at risk.

• Negotiations with local authorities for vaccine acceptance and delivery can be long-winded
because authorities are not familiar with the strategies for the use of OCV and the vaccine
is usually not licensed in the country in question.

• It may be difficult to secure the commitment of political and administrative authorities, and
of the community.

• Cholera outbreaks spread very rapidly in crowded and poor settings such as refugee camps
and urban slums yet, for a two-dose vaccine, a minimum period of 4–5 weeks is needed to
achieve protective efficacy in a community.

In conclusion, it is difficult to envisage the organization of mass vaccination with OCV in the
acute phase of an emergency or where a cholera outbreak has already erupted, at least with the
two-dose vaccine. However, mass cholera vaccination deserves more attention for specific
indications, such as endemic situations with recurrent outbreaks or admission to refugee
camps. In such contexts, a single-dose vaccine would be of potential interest. In any case,
strong political commitment on the part of local authorities and extensive information for the
population before the campaign are critical, as is the cost of the vaccine. Currently, at least one
country (Viet Nam) is considering the introduction of a locally produced oral vaccine in the
national expanded programme of immunization.
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3. Need for additional public health tools for cholera control

This session addressed current recommended control measures, their strengths and their
weaknesses. Key questions dealt with what would be required from an additional public health
tool to make cholera control a success. How can available information on surveillance and
knowledge of the local setting contribute to targeting interventions for preparedness in
endemic and epidemic settings?

3.1 Currently recommended control measures

Efforts to control cholera began early in the nineteenth century, long before the organism
responsible for the disease was recognized. Over the past four decades, however, improved
understanding of the disease has led to the development of new approaches. Operational
guidelines for cholera control, based on widely recommended control strategies, were prepared
by WHO for use by its Member countries. Implementation of the guidelines was expected to
reduce morbidity and mortality due to cholera.

Currently recommended measures for preventing and controlling cholera epidemics include
ensuring safe drinking-water and safe food, improved sanitation, and proper case management.
The importance of preparedness for cholera epidemics is also stressed. Preparedness can be
achieved by training health staff at different levels in the clinical management of patients with
acute diarrhoea, maintaining additional stocks of oral salts, intravenous fluids and antibiotics,
and setting up surveillance and reporting mechanisms, as well as through health education for
the community.

Outbreaks should be recognized by early warning systems to ensure timely response. This
requires:

—— identification of cholera patients using standard case definition;

—— notification of appropriate authorities (national and international);

—— mobilization of supplies, equipment, and other resources such as funds;

—— maintenance of a buffer stock of supplies;

—— activation of mobile intervention teams, particularly for remote areas where access to health
facilities is difficult;

—— setting up of emergency treatment centres.

Management of cholera patients includes appropriate rehydration therapy and proper use of
antibiotics. Breastfeeding should not be interrupted. Laboratory methods are used to confirm
outbreaks caused by V. cholerae O1 or O139 and to determine antibiotic sensitivity patterns.

The environmental management for control of cholera consists in:

—— improving sanitation and sewage disposal;

—— improving access to safe water;

—— ensuring safe water storage;

—— improving personal and domestic hygiene;

—— improving food safety.

The eruption and persistence of cholera in Latin America, the proliferation of epidemics in
recent years in Africa and among displaced populations, and the persistence of cholera in Asia
raise questions of whether currently recommended control measures are adequate, universally
applicable, and effective. New and additional strategies for the prevention and control of
cholera are clearly needed.
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3.2 Country-specific examples

West Bengal, India

Six of the seven cholera pandemics originated from West Bengal. Diarrhoeal diseases in
general and cholera in particular (both O1 for 70% of cases and O139 for 30%) are endemic
in this region and accounted for 1 million cases and 1103 deaths (of which more than 20%
were due to cholera) in 2000. The cholera season runs from March to October, and epidemics
occur frequently after natural disasters (floods, cyclones). Mass vaccination against cholera
should ideally take place before the cholera season. However, the expected benefits of
vaccination (cases reduced, deaths averted, hospitalization minimized) need to be balanced
against the cost of the vaccine.

Assuming a cost per dose of US$ 1 and two doses per person, the cost of the vaccine itself
amounts to US$ 160 million for the entire population of West Bengal (approximately 80
million). However, the total annual health budget of West Bengal is only US$ 336 million.
Considering only the populations living in the slums (10 million persons), the vaccine cost is
still US$ 20 million – to which infrastructural and human resource costs should be added.

Mass vaccination against cholera could be envisaged in West Bengal only if the vaccine is
affordable (which could be achieved via technology transfer and local manufacture) and
effective against both O1 and O139 serogroups.

Wajir district, Kenya

The district of Wajir is situated in north-eastern Kenya. The poor, rural population has the
lowest health status in the country, and the area suffers recurrent droughts and floods as well
as chronic insecurity. A cholera outbreak in 2001 persisted for 4 months and spread to four
administrative divisions. Four hundred patients were treated at cholera treatment centres, and
the average case-fatality rate was high (9%). This outbreak highlighted the lack of an effective
epidemiological surveillance system and of skilled health staff. Epidemic preparedness and
case management were poor. Community-based control strategies in general, and water and
sanitation measures in particular, were considered to be of low priority.

In such a context, pre-emptive vaccination against cholera could be considered as a new public
health tool provided that the vaccine would be available at low cost and easy to administer
(with limited reliance on cold chain) and that the protection would be sufficiently long-lasting.

Mozambique

In Mozambique, only 35% of the population have access to potable water and 28% to adequate
sanitation structures. Cities are surrounded by unorganized settlements and slums, where
sanitation, drainage, and waste disposal are poorly controlled. The country experiences regular
cholera outbreaks; the largest – in 1997/1998 – affected all provinces. The national strategy
for rolling back cholera is based on both prevention (increasing water supply and sanitation
coverage) and epidemic control measures, but it faces difficulties with intersectoral
coordination as well as shortages of human and financial resources.

Mozambique currently spends US$ 145 million a year for response alone. Mass vaccination
against cholera would reduce the number of cases and of susceptible people, particularly in the
most vulnerable groups. In turn, this would reduce the pressure of cholera outbreaks on the
health system and on the communities.
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3.3 Outbreak prediction and targeted interventions

The capacity to predict the occurrence, spread, and severity of cholera outbreaks remains
limited. In an endemic context, outbreak episodes tend to occur at regular intervals and to be
repetitive in well identified areas. This provides the opportunity for targeted interventions such
as pre-emptive mass vaccinations. In an epidemic context, the occurrence and spread of
cholera outbreaks are more difficult to predict, depending as they do on a multiplicity of
factors (water and sanitation conditions, hygiene practices, access to and quality of health care,
immunity, migration, etc.).

Better understanding of the specificity of each local situation is needed to determine strategies
adapted to the epidemiological and sociological context. The performance of the surveillance
system and the quality of data collection are critical for better preparedness and for
implementation of outbreak control measures.

4. Economic aspects of cholera outbreaks and of vaccine use

The case study of Peru highlighted the costs related to cholera outbreaks and the strain on
health care systems, public health structures, and households, as well as the impact on travel,
tourism, and trade. Further presentations addressed economic aspects of vaccine use, including
cost-effectiveness in endemic settings and the costs of providing sanitation and safe water.

4.1 Economic aspects of cholera outbreaks

The speed and strength of the outbreak in Peru in 1991 are evident from the numbers
presented: a week after the first reported death in January 1991, public health authorities
registered 543 cases and 20 deaths. Three months later Peru had 158 000 cases, with a case-
fatality rate of around 7%. The year ended with 391 749 cases, 200 000 hospitalizations, and
2906 deaths in Peru alone, while the epidemic spread to the rest of Latin America.
Conservative estimates put the direct costs of the outbreak at between US$ 530 and 715
million just for Peru. The direct costs total US$ 29 million for hospital/medical care and
preventive care; the indirect costs include losses in productivity (absenteeism), loss of
productive years of life as a consequence of premature deaths, tourism (down by US$ 147.1
million), and exports (down by US$ 27.7 million).

4.2 Economic aspects of vaccine use

Three studies evaluated the cost of a pre-emptive mass vaccination campaign with OCV (both
killed and live attenuated vaccines) in endemic and epidemic situations (25–27). All studies
compare the cost of vaccination with the cost of currently recommended control measures. For
the killed two-dose vaccine, the cost saving threshold ranges from US$ 0.16 to US$ 0.38 per
dose, depending on the strategy used for comparison (treatment alone or treatment + safe
water/sanitation). For the CVD 103-HgR vaccine, the cost saving threshold was US$ 1.81 per
dose. The cost per fully immunized individual was found to be US$ 0.53 in a stable refugee
camp in Uganda (24) and US$ 0.23 (with no international transport) in a non-emergency
situation in Viet Nam (28).
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4.3 Cost-effectiveness of vaccine use in endemic settings

Many nations continue to have a large burden of disease from endemic cholera – although this
fact is often not reported by the countries and receives little attention. In Matlab, Bangladesh, the
annual incidence rate of cholera ranges from 1 to 5 per 1000 population. Seasonal patterns vary
by region but most seasons are predictable. In addition, cholera outbreaks occur at regular
intervals, notably after flooding. Overall cholera cases account for 20% of admissions to
Dhaka Hospital (at least 20 000 cases a year).

In the context of a developing country, successful OCV would need to be not only safe and
effective, but also inexpensive and easy to deliver. The currently available OCV, although they
address a major public health problem, remain expensive and are not convenient to use. In
addition, the commitment from governments in developing countries is limited.

A cost-effectiveness model for cholera vaccination with oral vaccines was developed (29). The
cost of the vaccine (including delivery) and the incidence of cholera were the most important
variables in determining the cost-effectiveness of potential cholera vaccines. The efficacy of
the vaccine was of less significance. The cost per death and per hospital admission averted
declines with increasing incidence of cholera. However, even with a very inexpensive vaccine,
vaccination became cost-effective only when incidence rates exceeded 1 per 1000. The model
also showed that cost-effectiveness was highly dependent on the cost of the vaccine. At a cost
of US$ 0.40 per dose of vaccine, vaccination will cost less than US$ 400 per death averted,
which compares favourably with case management. On the other hand, two-dose vaccination
at a cost of US$ 3.00 per dose will cost more than US$ 3000 per death averted, even with high
incidence rates of cholera (D. Sack, unpublished data).

In conclusion, the cholera vaccine can be useful as a public health tool in endemic settings but:

—— will need to be very inexpensive;

—— must be easy to administer so that the costs of transport and delivery will not add
excessively to the cost;

—— will be cost-effective only for areas that have high rates of cholera;

—— will not replace treatment facilities.

4.4 Cost issues relating to safe water and sanitation

A study that estimated the cost-effectiveness of selected interventions designed to improve
access to safe water supplies, adequate sanitation and better hygiene was presented (30). Costs
related to all resources required to put the interventions in place and maintain them and
included investment costs and recurrent costs. Health benefits were presented in terms of
healthy years gained). Non-health benefits were also estimated. The following were the main
conclusions:

• Most of the interventions to improve access to safe water supply and adequate sanitation,
taking into account only the health benefits for diarrhoeal diseases, are cost-effective.

• Disinfection at point of use was the most cost-effective intervention.

It is likely that interventions that targeted on key behaviours such as hand-washing would also
provide high health yields and be highly cost-effective. While a regulated piped water supply
is the ideal long-term aim, yielding the greatest overall health and other benefits, low-cost
interventions have a great impact on health per unit of investment.
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5. Decision-making process to guide the use of cholera vaccines

Authorities at ministerial level or at the headquarters of implementing organizations who are
facing the decision to launch a vaccination campaign with OCV should consider the following
issues and steps:

—— background data;

—— defined objectives of a mass immunization campaign;

—— choice of vaccine formula;

—— operational and economic aspects;

—— ethical considerations;

—— follow-up evaluation.

Although pure public health considerations are often paramount in the decision-making
process, a range of other pressing issues (operational, economic, or purely political) can
legitimately influence health authorities in their decisions. Ultimately, there will be some
interplay between policy-makers (defining objectives), public health experts (assessing risks),
and the market or potential donors (defining the costs of a campaign).

Once the decision has been taken to organize a mass immunization campaign, the target
population, the geographical boundaries of the “population at risk”, and the best strategy/
timing must be specified, taking into account safety, ethical, and operational constraints.

6. Working group sessions

The aim of the working group sessions was to develop recommendations relating to key issues
in vaccine use. The different groups recommended a firm commitment to the use of OCV,
particularly – but not exclusively – in endemic settings where better surveillance data on
cholera are needed. The limitations of the two-dose vaccine in epidemic situations was
highlighted and the need for safe and effective single-dose vaccines pointed out. A case-by-
case situation analysis would always be required.

The participants underlined the need for a working group to concentrate on operational issues.
A reference group for scientific support, advocacy, and coordination purposes should also be
established. The need for a WHO secretariat to take the lead and facilitate the prerequisites
(ethical clearance, regulatory approval, and registration) for the use of OCV was also pointed
out. The participants were also concerned with the need for guidelines for OCV use in the field.

In a comprehensive discussion of further research needs, the following studies were considered
to be top priorities:

—— Phase III efficacy trial with CVD 103-HgR;

—— safety of live vaccines among immunocompromised HIV-positive individuals and children
under 2 years of age;

—— role of the B subunit in the efficacy of killed vaccines;

—— duration of the protective efficacy provided by OCV;

—— feasibility studies in hyperendemic areas;

—— economic impact of vaccine use.

The importance of technology transfer and the need for safeguards to ensure the availability
of OCV at affordable prices were also clearly highlighted.
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7. Recommendations

The recommendations that emerged from the meeting covered three major areas – vaccines
per se, vaccine use, and epidemiological surveillance to facilitate effective cholera control
programmes that include vaccine use.

Vaccines per se
• Available data indicate that the current OCV are safe and offer good protection for an

acceptable period of time (12 and 24 months among children and adults, respectively).

• However, the need remains to obtain additional efficacy data on live OCV.

• O139 should be included in OCV: it is responsible for a significant proportion of cholera
cases and there is major concern that it has the potential for becoming pandemic.

Vaccine use
• The use of OCV in certain endemic and epidemic situations is recommended (guidelines

to be developed). Such use must be complementary to existing strategies for cholera control
(safe water and sanitation, case management, etc.).

• Well designed demonstration projects in which OCV are used in endemic and epidemic
situations should be implemented as soon as possible, preferably within the next 3 years,
to provide information for use by global programmes. Each demonstration project should
be evaluated by an independent group of experts.

• All partners in the Global Task Force on Cholera Control should assist countries in the
timely implementation of these demonstration projects.

Epidemiological surveillance
• Surveillance systems for acute diarrhoea and cholera should be strengthened or, where no

such systems exist, established. These surveillance systems are critical for assessing the
true burden of disease, identifying the areas at highest risk, and detecting outbreaks of
cholera at the earliest possible stage.

• All should countries develop accurate reporting mechanisms for cholera and information-
sharing with the GTFC in order to facilitate effective cholera control programmes,
including vaccination.

Additional recommendations
• WHO should develop draft guidelines for vaccine use.

• WHO should identify and follow up possible sites for demonstration projects and facilitate
the preparation of project protocols.

• WHO should ensure regular meetings of a core group for review of demonstration projects
and guidance.

• WHO should develop an information and advocacy strategy for regional offices, countries,
and potential donors.

• WHO should help to identify likely sources of funds for implementation and follow-up.
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