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Glossary

AFP acute flaccid paralysis
AFRO WHO Regional Office for Africa
ALV avian leukosis virus
AMRO WHO Regional Office for the Americas
ARPCC African Regional Polio Certification Commission
BCG bacille Calmette-Guérin (vaccine)
CAREC Caribbean Regional Epidemiological Center
CDC Centers for Disease Control and Prevention (USA)
CDSC/PHLS Communicable Disease and Surveillance Centre/Public Health

Laboratory Services (United Kingdom)
CEE/NIS Central and Eastern Europe/Newly Independent States
CIDEF Centre International de l’Enfance et de la Famille
CRS congenital rubella syndrome
CVI Children’s Vaccine Initiative
DANIDA Danish International Development Agency
DNA deoxyribonucleic acid
DTP diphtheria-tetanus-pertussis vaccine
EAG European Advisory Group on Immunization
EAV defective endogenous avian virus
ELWGD European Laboratory Working Group on Diphtheria
EMRO WHO Regional Office for the Eastern Mediterranean
EPI Expanding Immunization (WHO/V&B team)
EPICENTRE Group Européen d’Expertise en Epidémiologie Pratique (Paris)
EPITER Association pour le Développement de l’Epidémiologie de

Terrain (un réseau de professionals de l’épidemiologie et de la
santé)

EURO WHO Regional Office for Europe
GCC Gulf Cooperation Countries
GPV Global Programme for Vaccines and Immunization
HB hepatitis B
Hib Haemophilus influenzae type b
HPV human papilloma virus
HTP Health Technologies and Pharmaceuticals
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IMMYC Steering Committee on the Immunology of Mycobacterial
Disease

ISCOMS immune stimulating complexes
JE Japanese encephalitis
MAPREC mutant analysis by polymerase chain reaction and restriction

enzyme cleavage
MECACAR Middle East, Caucasus and Central Asian Republics
MMR measles-mumps-rubella combined vaccine
NID national immunization day
NORAD Norwegian Agency for Development
NRA national regulatory authority
NT neonatal tetanus
OCCGE Organisation de coordination et de coopération pour la lutte

contre les grandes endémies
OCEAC Organisation de coordination pour la lutte contre les endémies

en Afrique centrale
OMV outer membrane vesicle
OPEC Oil Producing Exporting Countries
OPV oral polio vaccine
PATH Program for Appropriate Technology in Health
PLG polylactic glycolic acid
PMM Programme Managers’ Meeting
RSV respiratory syncytial virus
SARC South Asia Regional Cooperation
SEARO WHO Regional Office for South-East Asia
SV4O simian virus 40
TECHNET Technical Network for Logistics in Health
TFI Task Force on Immunization in Africa
TT tetanus toxoid
UN United Nations
UNICEF United Nations Children’s Fund
UNRWA United Nations Relief and Works Agency for Palestine Refugees

in the Near East
USAID United States Agency for International Development
VAD vitamin A deficiency
V&B Department of Vaccines and Other Biologicals
VPD vaccine-preventable disease
VVM vaccine vial monitor
YF yellow fever
WHO World Health Organization
WLVP Wyeth Lederle Vaccines and Pediatrics
WPRO WHO Regional Office for the Western Pacific
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The successes of immunization services and disease control in 1998 reflect the
commitment and dedication of many people in a wide range of different agencies.
Vaccines and Other Biologicals (V&B), formerly the Global Programme for Vaccines
and Immunization, gives special recognition to governments and nongovernmental
organizations that support the work of health personnel at the country level. They
are:

Bioforce
Canadian Public Health Association
Centers for Disease Control and Prevention
Centre International de l’Enfance
Department for International Development
EPICENTRE
EPITER
International Committee of the Red Cross
International Federation of Red Cross and Red Crescent Societies
International Task Force on Hepatitis B Immunization
Japanese International Cooperation Agency
Lions Club International
Médecins du Monde
Médecins sans Frontières
Ministries of Public Health
OCCGE
OCEAC
Rotary International
Save the Children Fund
State and Municipal Health Authorities
Task Force for Child Survival and Development
Terre des Hommes
United Nations Children’s Fund
United Nations Development Programme
Viral Hepatitis Prevention Board
Volontaires du Progrès
Voluntary Services Overseas
World Vision International
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The World Health Organization would also like to extend its special thanks to the
organizations that supported the programme in developing policies, seeking new
and improved vaccines, and giving support to countries. In particular:
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Germany
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and
Agency for Cooperation in International Health
American Association for World Health
Association Genevoise pour un Engagement Mondial
A/S Vestfrost International
Children’s Vaccine Initiative
Development Research Centre
International Federation of Pharmaceutical Manufacturers Asssociations
Japan Committee for “Vaccines for the World’s Children”
Ms Martina Hingis
Rockefeller Foundation
Rotary International
Task Force for Sight and Life
United Nations Children’s Fund
United Nations Development Programme
United Nations Industrial Development Organization
United States Agency for International Development
World Bank
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During 1998 the former Global Programme for Vaccines and Immunization (GPV)
underwent profound change. Following the election of Dr Gro Harlem Brundtland
as Director-General of WHO, GPV was transformed into the Department of
Vaccines and Other Biologicals (V&B), retaining its original components but
increasing in size and responsibility with the addition of a section of the former
Biologicals Unit. The Department is included within the Cluster of Health
Technologies and Pharmaceuticals (HTP).

As the year drew to a close, V&B was engaged in internal restructuring. This included
revision of major objectives, setting new priorities, and regrouping staff in five teams.
An analysis of the major strengths and weaknesses of WHO’s vaccine activities is
being used to guide the reform of strategies and activities, both within the Department
and across departments and clusters.

It is anticipated that the process of change will be completed during the spring of
1999. V&B intends, however, to reassess its functions after six months and revise its
strategic plan during the second half of the year.

Of particular importance is the Director-General’s decision to strengthen
immunization and vaccine activities within the organization and through stronger
global partnership. It is expected that this will be achieved during the first six months
of 1999 and that V&B will continue to have a central role in an improved
immunization network, both internally and globally.

Great strides towards polio eradication were made during the year. We and our core
partners — Rotary International, Centers for Disease Control and Prevention (CDC)
and UNICEF — believe that by the end of 2000 the goal can be achieved. Although
there are difficult hurdles to negotiate, the prospect of a significant infusion of
additional financial resources helps to increase the established momentum. The
initiative is receiving strong support from the new WHO leadership, and this will
help to harness the political will to reach a successful conclusion. Rotary International
has not only provided funds and volunteers but has made vital efforts in the field of
advocacy; the degree of Rotary’s involvement is unprecedented in the realm of public-
private partnership for health.

A methodology for examining the impact of polio eradication on health services is
being developed. It was first tested, with assistance from DANIDA, in Tanzania,
and additional case studies are being conducted in order to identify strategies for
maximizing the positive impact of eradication activities on other health services
through a deliberate planning framework.

Enhancing measles control has reached a new phase as elimination goals have been
reaffirmed in the Americas, Europe and parts of the Eastern Mediterranean Region.

Director’s statement
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A strategy for cutting mortality focuses on urban immunization campaigns that are
intended to reach unprotected children; the activities of UNICEF and WHO are
closely coordinated for this purpose. Of particular note is a new joint strategic plan
for measles control in the African Region.

Surveillance is the driving force for disease control, and V&B has increased its strength
in this area with the help of staff seconded from Canada. This country is committed
to mobilizing significant additional resources for immunization globally: for polio
eradication, measles control, vitamin A administration, surveillance, and building
immunization systems in poorer countries.

Special attention is being given to the safety of immunization, adverse events and
injection safety. Together with UNICEF, we have taken additional steps to improve
injection safety in immunization services. The successful policy of “bundling” the
financing of injection equipment and vaccines for elective and emergency campaigns
is especially noteworthy. Strengthening national regulatory authorities has been
another focus for our work, the aim being to improve the quality of vaccines and
immunization. Substantial support has been received from the United Kingdom for
strengthening the Global Training Network in this area.

The research and development work continues both for vaccines and delivery
technologies. One of the riskier ventures catalysed by V&B is the development of
solid vaccines in injectable formulations (“sugar needles”). A successful outcome
would eliminate the need for both the cold chain and injection equipment. It should
be noted, however, that even in the best of circumstances the technology could become
widely available only after five to ten years of development work. It will be possible
to take this project further through the allocation of “sunrise” funds from the WHO
Cabinet – a budget resource available for innovative activities.

True to the spirit of a dynamic service-centred programme concentrating on support
for the delivery of immunization to the largest possible number of children, innovative
strategies have seen the light of day. “Sustained outreach services” is the working
title for a new strategy for delivering selected interventions to unreached children in
the manner of a campaign.

An analysis has been initiated of the impact on immunization programmes of health
sector reform in many countries. The objective is to identify ways in which
immunization can be strengthened in reformed health sectors while minimizing
adverse impacts. During 1999, guidelines for countries undergoing reform and
technical support should become available.

Change presents difficulties and requires patience and trust on the part of staff.
However, there is light at the end of the tunnel and we are increasingly confident
that the future for immunization and vaccines is very bright, both within and beyond
our organization. New vaccines must be made available to the poor countries,
immunization must be made safer, measles mortality must be reduced - and polio is
on its way out.

Bjorn Melgaard, Director,
Department of Vaccines and Other Biologicals

March 1999
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1.1 Restructuring

• Radical changes have taken place in the World Health Organization since the
publication of the last annual report of the Global Programme for Vaccines
and Immunization (GPV)1 . As part of the reform process introduced by the
new Director-General, Dr Gro Harlem Brundtland, GPV was transformed
into the Department of Vaccines and Other Biologicals, within the Cluster of
Health Technologies and Pharmaceuticals (HTP), and was extended to include
a section of the former Biologicals Unit.

1.2 Innovation

••••• Introducing new vaccines: Introduction of new vaccines in developing
countries is receiving increasing priority in the programme. Clarification of
cost effectiveness, developing funding mechanisms and options, and provision
of technical assistance to countries wishing to introduce new vaccines are under
way. Haemophilus influenzae type b (Hib) vaccine is the newest vaccine to be
widely available. By December 1999, 81% of all newborns in the Americas
(75% in Latin America and the Caribbean) will be receiving it as part of their
regular immunization schedule. A number of other vaccines will soon be
available, including rotavirus and pneumococcal vaccines.

••••• Disease burden studies: Eleven large-scale Hib, respiratory syncytial virus
(RSV) and congenital rubella disease burden studies are being sponsored by
WHO. They are field-testing surveillance methods that will help immunization
programme managers to identify the burden due to specific vaccine-preventable
diseases. Based on the success of the surveillance network monitoring
Streptococcus pneumoniae in the Americas Region, a network of sentinel
hospitals for meningitis and pneumonia caused by Hib and S. pneumoniae
has been initiated.

••••• Meningitis: The epidemics of serogroup A meningococcal disease which occur
regularly in the Sahel may soon be prevented if promising early results with
the serogroup A/C meningococcal conjugate are confirmed in the
immunogenicity trial coordinated by the V&B Vaccine Development Team in
Niger.

1. Highlights

1 Programme report 1997, WHO/GPV/98.01.
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••••• Diarrhoeal diseases: A vaccination package against diarrhoeal diseases, which
kill some three million children every year, is becoming increasingly conceivable.
The V&B Vaccine Development Team is coordinating immunogenicity trials
of the recently licensed tetravalent rotavirus vaccine in Africa, Asia and Latin
America, and is planning field tests with newly developed candidates against
the three major pathogenic strains of Shigella. The Vaccine Development Team
is also involved in assessment of expanding roles for the current typhoid vaccines
and of the effectiveness of locally produced cholera vaccines.

••••• Vaccines against human papilloma virus: The Vaccine Development Team
is adding to its research the development of vaccines against human papilloma
virus (HPV). These vaccines offer enormous promise for reducing the
0.5 million cases per year of cervical cancer attributed to HPV. A global agenda
for expediting the development and introduction of the vaccines has emerged
from an expert meeting held in February 1999.

1.3 Immunization systems

••••• Sir Elton John in support of the hepatitis B initiative: In November,
Sir Elton John hosted a charity event in Geneva in support of the hepatitis B
initiative. Sir Elton not only offered an evening of songs and music for his
many fans but also handed over a cheque of SFr 100 000, on behalf of the
organizers, to Dr Gro Harlem Brundtland, WHO Director-General. The event
raised awareness of the disease and also highlighted the fact that more than
100 countries now routinely include hepatitis B vaccine in their national
programmes.

••••• Auto-destruct syringes: Auto-destruct syringes, which can only be used once,
are being employed in routine and mass immunization. During 1998, over
100 million were used worldwide. WHO is providing technical support for
the transfer of auto-destruct syringe technology to several countries.

••••• The sugar project: Novel drying technologies incorporating antigens in inert,
temperature-resistant solids, together with progress in the development of
injection devices, have the potential to revolutionize future immunization
programmes. The Vaccine Development Team is seeking to support the use of
powder vaccines developed through a trehalose-based drying and stabilizing
technology in animal models. In parallel, contacts have been established with
manufacturers that develop needle-less injection devices to administer solid
vaccines without trauma.

••••• Health reform: Health reform is taking place in most countries and is changing
the nature of health service delivery. Elements of reform, notably
decentralization, have been under way in Latin America for several years, but
they are relatively new in Africa and the Newly Independent States. During
1998, WHO/EPI, in collaboration with DANIDA and USAID/BASICS,
commissioned studies to look at the impact of the health reform process in
Uganda and Zambia. AMRO is monitoring the impact of health reform and
decentralization on the delivery of immunization programmes through
routine evaluation of  performance at national level. This region’s
sustainability indicators that monitor coverage, surveillance data and
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resource allocation for vaccine-preventable diseases at  district level are being
used to prioritize immunization interventions and to measure the impact
of decentralization and health reform.

1.4 Accelerated disease control

••••• Polio eradication: The year 2000 deadline for achieving global polio eradication
is now very close. Although much remains to be done and considerable
resources are still needed, V&B is optimistic that the goal will be reached on
time or very soon thereafter.

••••• OPEC against polio: The OPEC Foundation, which has joined the partner
coalition for the Global Polio Eradication Initiative, contributed US$ 150 000
to support the Initiative in African countries, specifically those affected by
conflict, where eradication activities need to be accelerated in order to reach
the goal of a world without polio by the end of the year 2000.

••••• Vitamin A: With support from the Canadian Micronutrient Initiative, EPI has
been actively encouraging countries where there is vitamin A deficiency,
particularly in Africa, to administer vitamin A when polio national
immunization days (NIDs) are held.  This was done successfully by at least
40 countries during the past year.

The Canadian Micronutrient Initiative is also sponsoring a two-year project
to provide vitamin A supplements to children aged 6-24 months and to mothers
up to six weeks postpartum through immunization contact in Brazil, the
Dominican Republic, El Salvador, Haiti, Nicaragua, and Peru.

••••• Rubella elimination: In April 1998 the Caribbean Community passed a
resolution calling for the elimination of rubella by the year 2000. The countries
of the English-speaking Caribbean and Suriname are cooperating to develop
and implement effective strategies to halt rubella circulation and prevent the
occurrence of new cases of congenital rubella syndrome (CRS).

1.5 Miscellaneous

••••• Hingis for Health: Early in 1998 Martina Hingis, the EPI Goodwill
Ambassador, paid a visit to the site in Nepal where she had sponsored a tetanus
toxoid immunization campaign for women of childbearing age in 1996. The
well-known young tennis champion is genuinely interested in helping to prevent
morbidity and mortality among children. Her visit was an excellent opportunity
to raise awareness of the importance of immunization, especially among young
women and mothers.

••••• World Wide Web: Material posted on the “Vaccines and Immunization” pages
of the World Wide Web increased almost daily during 1998
(www.vaccines.who.int). High-quality and diverse presentations appeared on
polio eradication, safe injections and “vaccines are safe” as supplements to
existing material. Most documents produced within the programme appeared
simultaneously on the Web under “Documents”.
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••••• CVI Awards: In November, Dr Melgaard, in his role as CVI Executive
Secretary, presented three awards:

- the 1998 CVI Jenner Award for Recent Contributions to Immunization
to the former Director of EPI, Dr Ralph Henderson;

- the 1998 CVI Pasteur Award for Recent Contributions to Vaccine
Development to Drs Ruth Bishop, Roger Glass and Albert Kapikian;

- the 1998 CVI Lifetime Achievement Award to Drs Yuji Sato and
Hiroko Sato.

••••• Partnership agreements have been prepared with:

- the World Bank on a project to improve the sustainability of Bolivia’s
immunization programme and to ensure the introduction of other vaccines;

- the Centers for Disease Control and Prevention to strengthen measles
surveillance in the Americas;

- the March of Dimes for the control/elimination of rubella and CRS.
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The Department of Vaccines and Other Biologicals (V&B) falls within the recently
established Health Technology and Pharmaceuticals (HTP) Cluster, headed by
Dr Michael Scholtz. Figure 1 shows the position of HTP within WHO’s overall
structure, and Figure 2 shows the Departments comprising HTP. V&B is composed
of five teams (Figure 3).

2.1 Major objectives of the Department of Vaccines and Other Biologicals

V&B’s aim is that all people at risk should be protected against vaccine-preventable
diseases.

On the basis of targets established by the World Health Assembly, three major
objectives have been defined for the Department. In this report, the activities of the
Department over the past year are, for the first time, reported in sections
corresponding to these objectives.

For each objective a time-limited priority project has been established, based on
extensive consultation between V&B and its partners. Each priority project has a
well-defined and measurable objective and requires the expertise of all the teams in
V&B.

(1) Innovation

• Facilitate the development of new vaccines

• Simplify immunization

• Accelerate the introduction of new or improved vaccines

Priority project: Accelerated introduction of pneumococcal, Hib, rotavirus
and hepatitis B vaccines

2. The Department
of Vaccines and Other

Biologicals (V&B)
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(2) Immunization systems

• Integrate hepatitis B vaccine

• Increase coverage to 90%

• Strengthen the system for epidemiological surveillance

• Assure the quality and safety of vaccines

• Ensure the functioning of cold chain and logistics systems

• Strengthen financial mechanisms

• Ensure the safety of injections

Priority project: Safety of immunization

(3) Accelerated disease control

• Eradicate polio by 2000

• Reduce measles cases by 90%

• Eliminate neonatal tetanus

• Eliminate Vitamin A deficiency

Priority project: Polio eradication
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Figure 1: WHO structure at headquarters, 1999
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Figure 2: Structure of the
Health Technology and Pharmaceuticals Cluster

Figure 3: Teams comprising the
Department of Vaccines and Other Biologicals
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2.2 Teams

V&B comprises five teams, each currently headed by an acting coordinator appointed
by the Department’s Director. Recruitment procedures for permanent appointments
are expected to be complete by the end of September 1999.

Each team has a mission statement and work plans with identified products and
targets which contribute to the overall objectives of the Department.

The teams are listed below in the order in which the sequence of V&B’s work is
envisaged, i.e. from “bench-to-bush” - starting with the establishment of norms and
standards and ending with implementation and guidance for vaccination services.

(1) Quality Assurance and Safety of Biologicals

Mission: To ensure the quality and safety of vaccines and other biological medicines
through the development and establishment of global norms and standards.

Main products/targets

• International (physical) standards for vaccines and other biologicals (cytokines,
hormones, biotechnology products)

• Guidelines on production and quality control

• International consensus on safety and quality issues

• Technical advice to national regulatory authorities and national control
laboratories

• Methods, requirements, provision of international standards and reference
preparations and advice on how to use them

(2) Vaccine Development

Mission: To coordinate and facilitate the development of new vaccines and
immunization-related technologies.

Main products/targets

• New vaccines against diseases of major public health importance

• New immunization-related technologies that will make vaccination easier, safer,
more effective and less expensive
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(3) Vaccine Assessment and Monitoring

Mission: To assess the strategies and activities for reducing morbidity and mortality
of vaccine-preventable diseases (VPDs).

Main products/targets

• Essential data for assessing and monitoring VPDs

• Consolidated, analysed and globally disseminated information on VPDs

• Materials and methods for the assessment and monitoring of VPDs

• Technical assistance to regional offices and countries, as requested

• Coordination, consensus and planning related to monitoring and assessment of
VPDs

(4) Access to Technologies

Mission: To reduce financial and technical barriers to the introduction of new and
existing vaccines and immunization-related technologies.

Main products/targets

• Coordinating global demand and capacity

• Ensuring availability of appropriate supply sources, whether from local
production, direct procurement or agency procurement

• Developing and promoting potential financing mechanisms

• Providing support for technology transfer

• Ensuring capacity to oversee and regulate these products by strengthening
national regulatory authorities (including Global Training Network) and national
supervision

(5) Expanding Immunization (EPI)

Mission: Development of policies and strategies for maximizing the use of vaccines
of public health importance and their delivery. Supporting regions and countries in
acquiring the necessary skills, competence and infrastructure to implement these
policies and strategies and achieve disease control/elimination and eradication
objectives.

Main products/targets

• International/interagency consensus on strategies for the use of vaccines and
immunization-related tools

• Assisting countries to achieve and maintain a minimum standard in the delivery
of national immunization services

• Assisting regions and countries in the selection and implementation of appropriate
strategies and priority activities for vaccine-preventable disease control/
elimination and eradication initiative
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Activities of the former Biologicals unit (now the V&B Quality Assurance and Safety
of Biologicals Team) during 1998 were dominated by three matters:

• updating the WHO requirements for Haemophilus influenzae type b conjugate
vaccine;

• amendment of WHO requirements for oral polio vaccine;

• continuing evaluation of issues relating to the discovery of low levels of reverse
transcriptase activity in vaccines derived from chicken cells.

In addition, a working group was set up to consider the standardization and control
of pertussis vaccines, which continue to pose problems, and deliberations continued
on reference preparations for testing diagnostic kits used for detection of HBsAg,
anti-HCV and anti-HIV in blood screening. A major review of international biological
standards and reference materials was initiated, and the WHO Catalogue of
International Biological Reference Materials was updated and developed into an
electronic database. Eleven new or replacement international reference materials
for biological substances used in medicine were established.

3.1 Haemophilus influenzae type b conjugate vaccine

The WHO requirements for the production and quality control of Haemophilus
influenzae type b conjugate vaccine, first published in 1990, were reviewed and
updated to reflect subsequent experience and advances in vaccine control strategies.
Following two informal consultations and extensive discussions involving regulatory
scientists, vaccine manufacturers and academics, updated recommendations were
considered by the WHO Expert Committee on Biological Standardization. For routine
control testing it was agreed that there should be a move away from immunogenicity
testing in animals and that attention should be concentrated on physicochemical tests
for monitoring the consistency of production of the polysaccharide, the protein carrier
and the bulk conjugate.

3.2 Oral polio vaccine

The use of oral polio vaccine has permitted great progress towards the eradication
of wild-type polioviruses. Since laboratory stocks may soon be the only source of
wild polio strains, additions to the requirements for oral polio vaccine were developed
and adopted by the Expert Committee on Biological Standardization in order to
meet the need for increased laboratory containment levels for wild polioviruses used
as controls in one of the quality control assays during production. Substantial progress

3. Biological standardization
and control
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has been made in understanding the molecular mechanisms and genetic determinants
of virulence attenuation and reversion of the Sabin poliovirus strains used to produce
oral polio vaccine. A molecular-based assay, mutant analysis by polymerase chain
reaction and restriction enzyme cleavage (MAPREC), was introduced as an in-process
quality control test. This is the first of a new generation of tests for the molecular
consistency of virus vaccines. Considerable progress is also being made in the
development of an alternative assay for testing the neurovirulence of oral poliomyelitis
vaccines. The results of a collaborative study suggest that an assay based on transgenic
mice expressing the human receptor for poliovirus may be a suitable alternative to
the monkey neurovirulence test for batch release of oral polio vaccine. This possibility
will be considered further in 1999 in the light of additional data currrently being
generated.

Other agreed additions to the requirements for polio vaccine concerned tests for
adventitious agents. Cell culture tests have effectively excluded live
simian virus 40 (SV40) from oral polio vaccines for over 30 years. Newly developed
gene amplification tests can additionally detect non-infectious SV40 sequences, and
although there is no evidence for SV40 sequences in oral polio vaccine, the Expert
Committee agreed to introduce SV40 testing by gene amplification tests for seed
viruses so as to provide extra security. Antibody screening tests were introduced for
foamy viruses in animals from closed primate colonies used for sourcing primary
monkey kidney cells. These changes reflect modern quality control practice, whereby
starting materials are thoroughly characterized so as to minimize any virus challenge
to manufacturing processes.

3.3 Reverse transcriptase activity in chicken cell-derived vaccines

The low levels of reverse transcriptase activity detected in vaccines from chicken
cells had suggested the possibility that an unidentified avian retrovirus might be
present in the vaccines. A consultation was held to review the relevant scientific
data, and during 1998 a report was published in the Weekly Epidemiological Record.
Extensive studies had failed to demonstrate the transmission of the enzyme activity
or infection. The activity was associated with particles of defective endogenous avian
virus (EAV) and avian leukosis virus (ALV). No association between the use of chicken
cell-derived vaccines and an increased rate of detection of childhood cancers had
been revealed. It was concluded that vaccines prepared on chicken cells should
continue to be used, since the risk of vaccine-preventable disease was real and
quantifiable whereas the risk posed by the chicken cell vaccines was theoretical and
remote. The establishment of an international task force on the quality and safety of
all cell substrates intended for vaccine production was recommended.
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4.1 Vaccine research

4.1.1 Disease-related vaccine research

The world’s poorest regions are still suffering a heavy toll in premature deaths and
disabilities from infectious diseases for which vaccines either do not exist or else
need to be improved. Infectious diseases are still responsible for a third of all deaths
worldwide, killing at least 17 million people a year. Of those, more than seven million
are children under five years of age, three million of whom are only a week old.
Diseases that had been thought to be under control have made a comeback with
unprecedented virulence and, in the last three decades, more than thirty new diseases
have emerged or been identified for the first time. All populations are becoming
increasingly threatened by the constant appearance of multi-drug resistant strains.
Worst of all, at least two million children still die every year from diseases that could
have been prevented by vaccines that already exist.

There are, however, reasons to be optimistic. Never have there been so many vaccines
in various stages of development as there are now and the number of available
vaccines can be expected to increase. The biotechnological revolution, together with
increased knowledge of immune responses, is leading to the development of
“intelligent vaccines” that may challenge such “difficult” pathogens as M. tuberculosis
or HIV. The paragraphs below summarize efforts made in 1998 by the V&B Vaccine
Development Team to accelerate the development and introduction of vaccines against
the major child-killing diseases.

Pneumococcal vaccines

Conjugate vaccine trials: The Vaccine Development Team is participating in a
randomized double-blind study of the efficacy of a nine-valent pneumococcal
conjugate vaccine in infants in Soweto, South Africa, funded by Wyeth Lederle
Vaccines and Pediatrics (WLVP). In the Gambia, the Vaccine Development Team is
coordinating a double-blind, individually randomized study lasting four years with
15 000 infants in each study group, using the WLVP vaccine.

Maternal and neonatal immunization: A review was conducted of all published
and unpublished studies involving the immunization of pregnant women with
pneumococcal polysaccharide vaccine. This review was designed to lead to a meeting
at which a comprehensive examination would be made of the two vaccine-related
strategies for the control of pneumococcal disease in early infancy: maternal
immunization and neonatal or early infant immunization.

4. Innovation
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Common protein vaccines: Most of the work continued to focus on three candidate
proteins: pneumolysin, pneumococcal surface protein A (PspA), and pneumococcal
surface adhesin A (PsaA). These proteins may prove to be of value as carriers in the
context of conjugated polysaccharide vaccines or when presented in mixtures with
conjugates.

Tuberculosis vaccines

Animal models: The development of tuberculosis vaccines can be seriously hindered
if there are too few laboratories where animal experiments involving virulent aerosol
challenge can be conducted. The Steering Committee on the Immunology of
Mycobacterial Disease (IMMYC) has established a network of laboratories that can
perform such assays in a reliable, standardized fashion. This group is also charged
with developing new testing paradigms, including latency models, post-exposure
vaccination, and non-human primates.

Figure 4: IMMYC network of laboratories for
standardization of animal models, 1998

Immunological parameters of protection: Apart from allowing preliminary
comparison of vaccine candidates, a reliable immunological correlate would also
give a handle on parameters such as dosage and vaccination route. IMMYC has
initiated a network of laboratories working in this field in Brazil, Ethiopia, Morocco,
and Pakistan. Potential correlates of protection can be tested in this network as they
are developed.

Clinical trials: IMMYC is preparing a proposal for organizing a comparative
international multicentre phase I/II clinical trial of tuberculosis candidate vaccines
and is elaborating a generic protocol document to help developers of new vaccines
in future efficacy (phase III) trials.

Countries in which IMMYC
laboratories are located.
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Meningococcal vaccines

Meningococcal meningitis serogroup A/C: A dose-ranging study was conducted
on meningococcal A/C conjugate/diphtheria toxoid vaccine and response to a
polysaccharide challenge among infants in Niamey, Niger. The vaccine evidently
performed very well when tested in infants immunized in conjunction with the EPI
vaccination schedule. A study in progress involves comparing five conjugate
schedules, including two different single-dose arms, with a polysaccharide control
group.

Meningococcal meningitis serogroup B: The Vaccine Development Team is
collaborating with the New Zealand authorities in the development and evaluation
of an OMV-based vaccine for the control of a clonal serogroup B epidemic. If the
approach is successful, OMV vaccines could serve as an effective intervention tool
to halt clonal epidemics in other parts of the world.

Rotavirus vaccines

Surveillance: A regional network of surveillance for rotavirus morbidity and strain
characterization is functioning in seven African countries (Cameroon, Kenya, Nigeria,
South Africa, Tunisia, Zambia, and Zimbawe). Botswana, Malawi, and Namibia may
join later.

Field trials: The immunogenicity, efficacy and effectiveness of the recently licensed
live oral tetravalent rotavirus vaccine (RRV-TV) are being assessed in Africa (Guinea-
Bissau), Latin America (Brazil, Venezuela) and Asia (Bangladesh, India).

Figure 5: Evaluating rotavirus vaccines
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Shigella vaccines

Significant advances have been made in the development and evaluation of live
attenuated oral vaccine strains. Several candidate vaccines have been tested in phase
I and phase II studies in North American human volunteers. Phase I and II studies
are currently in progress in Bangladesh.

Cholera vaccines

Two randomized controlled field effectiveness trials of the bivalent (01-0139) killed
oral cholera vaccine produced in Viet Nam are in progress. The feasibility and
acceptability of the killed oral rBS-WC vaccine against cholera in a camp for Southern
Sudanese refugees located in Northern Uganda have been tested. It was concluded
that the pre-emptive use of this vaccine in refugee settings was feasible and widely
acceptable, i.e. before a cholera epidemic occurred. However, it is not recommended
that such a campaign be mounted in response to a cholera epidemic because of the
need for significant logistical and human resources.

Dengue and Japanese encephalitis (JE) vaccines

Biotechnological approaches to vaccine development: The Vaccine Development
Team has been coordinating the development of genetically engineered candidate
vaccines in accordance with the following approaches.

(i) Infectious clone technology: several alternatives are under investigation,
including multivalent combinations of live attenuated dengue viruses, attenuation
of the parental DEN4 clone for use as a vaccine vector, and development of a
cDNA clone of yellow fever virus for vaccine production.

(ii) Recombinant live vector systems: immunological factors involved in the
protective response induced by poxvirus and alphavirus vectors encoding
flavivirus antigens are being characterized.

(iii) Subunit vaccines: expression vectors are being used to generate defined
polypeptide segments of the flavivirus polyproteins; candidate vaccines containing
NS1 or fragments of E proteins of four dengue virus serotypes have proved
immunogenic and protective in animal models.

(iv) Four JE candidate vaccines have been developed, including inactivated cell-
derived and YF/JE chimeric vaccines. In future WHO will focus on clinical
evaluation of these candidate vaccines.

4.1.2 Research on vaccination strategies

The scale of immunization programmes is expected to rise dramatically in the next
century as the number of vaccines increases and as mass disease control operations
are implemented. With few exceptions, most vaccines are administered as part of
routine childhood immunization programmes. In developing countries, logistic
deficiencies have led to a substantial number of infants failing to receive the
recommended doses of vaccines.

Cost is also a concern. It is important to note that the cost of vaccine per se is often
only a small percentage of the total cost of immunizing an individual, the balance
covering shipping, storage and personnel.
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WHO’s goal for the 21st century is to ensure success both in disease control and in
delivering immunization services, even to the most remote communities in the poorest
countries of the world. To be successful, however, new vaccine designs are clearly
needed both to remedy the limitations of existing immunization regimens and to
allow for the development of new or improved vaccines.

New vaccination approaches

Phase I clinical trials for nasal/oral immunization: An OMV-based N. meningitidis
serogroup B vaccine has been evaluated in volunteers and an oral vaccine to prevent
Entamoeba histolytica infection has been developed and will be taken to phase I
clinical trials.

Mucosal adjuvants: The mucosal immunomodulation and adjuvanticity of the cholera
toxin have been evaluated and compared with those of immune stimulating compexes
(ISCOMS). A consultation between the Vaccine Development Team and the National
Institutes of Health assessed the progress of oral/nasal adjuvanted candidates.
A meeting between the Vaccine Development Team and the Special Programme for
Research and Training in Tropical Diseases analysed phase I-III trials of both
parenteral and mucosal adjuvants.

Mucosal DNA vaccines: A hepatitis B surface antigen-expressing DNA vaccine
has been administered directly or after microencapsulation (microspheres, cationic
liposomes) to respiratory, genitourinary and digestive mucosal surfaces of mice. In a
different study, PLG microspheres were used for oral delivery of plasmid DNA
encoding protective flavivirus immunogens.

New delivery systems

Single-dose tetanus vaccines: Immunogenicity and quality control studies of selected
formulations from collaborators have been completed. Discussions on investigational
new drug/device (IND) files have proceeded with potential collaborators in the
United States of America and Europe, and Asian manufacturers are now being
contacted. In parallel the National Institutes of Health and the Federal Drug
Administration will be collaborating with the steering committee to expedite the
process leading towards clinical trials.

Parenteral administration of solid vaccines: The delivery of injectable vaccines as
solids has the potential to achieve high immunization coverage safely with potent
vaccine at the lowest possible local/recurrent cost. The proposed use of injectable
vaccines as solids is based on improved alternative drying processes for vaccines and
innovative technologies for vaccine delivery. V&B has been exploring the field of
dry powders for vaccines, primarily for injectables but also for nasal delivery. Delivery
systems are also being explored and collaboration is continuing with Powderject
Vaccines, Inc., in respect of measles vaccines. A study is in progress to develop, in
cooperation with Dura Pharmaceuticals Inc., a powder formulation of measles vaccine
for aerosol delivery.

Plant-based technologies for vaccines: Four rotavirus genes were introduced into
plant expression vectors, and these were then used to make transgenic potato plants.
In another project, mice were fed transgenic potato expressing HbsAg and co-
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administered mutant E. coli heat-labile toxin (LT) or cholera toxin (CT )as adjuvant;
they developed significant serum antibody responses which could be boosted with
rHBsAg.

4.1.3 Epidemiology and field research

• Eleven two-year, large-scale disease burden studies are under way in different
parts of the world (Figure 6). Population-based studies on the incidence of
childhood infections due to respiratory syncytial virus (RSV) are in progress in
Guinea-Bissau, Indonesia, Mozambique, Nigeria, and South Africa. The incidence
of meningitis due to Haemophilus influenzae type b among children aged 0-4  is
being assessed in Bulgaria, the Dominican Republic, Guatemala, India, and
Poland. A study of the disease burden due to rubella and congenital rubella
syndrome (CRS) is being carried out in Vellore, India.

Figure 6: WHO-sponsored large-scale population-based disease burden
studies in children to assess respiratory syncytial virus (RSV) infection

and meningitis due to Haemophilus influenzae type b (Hib)

• A collaborative study in Poland and the UK examined the validity of different
models in predicting measles epidemiology, compared with surveillance reports
and periodic serosurveys over a 30-year period. It was predicted that a significant
proportion of young adults in Poland would remain at risk for measles, with the
level of susceptibility above the 5% target for this age group set by the WHO
European Regional Plan for Measles Elimination. At the end of the study, a
large measles epidemic occurred mainly in persons aged 15-19 years. Further
modelling applications are being assessed by EPI for use in identifying measles
elimination strategies.
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• Mathematical models for assessing the short-term and long-term effects of private
sector rubella vaccination on the incidence of CRS are being developed by UK
investigators in collaboration with several developing countries. These models
will incorporate data on the age- and sex-distribution of rubella infection,
socioeconomic levels, and uptake of rubella vaccine through the private sector.

• A global review on mumps and mumps vaccine carried out during 1996-1998
was completed (Bulletin of the World Health Organization, 1999; 77: 258-267).
The review includes recommendations for countries already using mumps vaccine
and for countries considering its introduction.

4.2 Introduction of new vaccines in the developing world

The introduction of new vaccines requires a range of activities, including establishment
of disease burden, confirmation of the efficacy of new vaccines outside of industrialized
settings, clarification of cost-effectiveness, development of funding mechanisms and
sources, and technical assistance to countries wishing to introduce new vaccines.
Haemophilus influenzae type b (Hib) vaccine is the newest vaccine to be widely
available, but a number of other vaccines will soon be available, including rotavirus
and pneumococcal vaccines.

In 1998, WHO began publication of a series of position papers on vaccines in the
WHO Weekly Epidemiological Record, including background information on the
disease, vaccine and programmatic issues, leading to a concise position on the use of
each vaccine. In 1998, papers were published on Hib, JE, and varicella vaccines, and
a paper on rotavirus was completed for publication in early 1999. These papers
provide critical guidance to national programme managers and decision-makers.

In the early 1990s, Hib vaccine was introduced into Western Europe, the United
States and Canada, but introduction into the developing world has been limited.
During 1998, a variety of activities were pursued to accelerate introduction. In
collaboration with the Children’s Vaccine Initiative, a meeting to evaluate progress
and assess the next steps for Hib introduction was held in Geneva, resulting in a
revised agenda of critical activities for introduction. An Hib introduction manual for
immunization programme managers was drafted, circulated to industry, regions, and
other consultants, and revised. This material, which includes educational material
for physicians and parents, is already being circulated in draft form to interested
countries, and will be published in 1999. Technical assistance visits were made in a
number of countries considering Hib introduction, including Egypt, South Africa
and Syria, and visits to a number of regional offices to discuss Hib introduction were
made (including EURO, EMRO, and WPRO). By late 1998, 36 countries were
routinely using Hib vaccine; the most rapid uptake had occurred in Central and
South America.

The rotavirus vaccine was licensed in the United States in 1998, and studies are
currently under way to assess immunogenicity in the developing world. In mid-
1998, EPI and the Children’s Vaccine Initiative hosted a meeting in Geneva to assess
the current status of the rotavirus vaccine and issues relevant to recommending it
for global use. The major outcome of the meeting was the recommendation that the
efficacy of the vaccine should be demonstrated in developing countries in Africa and
Asia (i.e. two studies). These studies are currently in the planning stages.
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With increased interest and support for new vaccine introduction from several outside
organizations, WHO is increasing its commitment in this sphere, and in late 1998
began to develop plans for an expansion of new vaccines activity. This will include
additional assistance with vaccine introduction and financing at headquarters,
personnel for work at the regional level, and funding for regional activities including
prioritization of new vaccine needs, planning for introduction and financing, and
technical assistance with introduction.

Region of the Americas

A major subject of discussion between AMRO and countries is that of introducing
new vaccines in sustainable ways. Particular attention is being given to including
vaccines that have been on the market for the past 15 years, among them measles-
mumps-rubella (MMR) vaccine and hepatitis B vaccine, as well as newer vaccines
such as Hib vaccine and/or combination vaccines. In the case of yellow fever vaccine,
emphasis has been placed on stimulating the implementation of an effective vaccination
strategy, such as universal vaccination in areas of endemicity, so as to avoid future
cases and prevent any possibility of the reappearance of the disease in urban areas.

Advice is being provided to countries on mechanisms for building a surveillance,
laboratory and logistical infrastructure to accommodate the introduction of these
vaccines. For countries that have already introduced other vaccines, special attention
has been given to setting up surveillance systems in order to monitor the impact of
vaccination on the incidence of these diseases. In the case of countries considering
introduction, surveillance systems are being developed to measure disease burden.
The current surveillance systems used for measles and poliomyelitis will serve as a
foundation for building these new systems. The role of AMRO’s Revolving Fund
for Vaccine Procurement has been expanded in an effort to speed up the incorporation
of additional vaccines into the routine immunization programmes.

AMRO’s strategy of fostering multicountry or multi-institutional activities remains
vital for accelerating research into and the development and production of priority
vaccines. Several institutions in the region have been working independently on
conjugated vaccines (Hib, meningococcal A and C, and pneumococcal vaccines),
and AMRO recognizes that its main role will be to convince these institutions to
collaborate so as to hasten research, development and production in this field. At a
meeting in November 1998 of representatives from vaccine-producing countries
(Argentina, Brazil, Chile, Cuba, and Mexico) a further step was taken towards
elaborating a strategy for regional technical cooperation in the development of such
vaccines.

4.2.1 Hepatitis B

In 1991, WHO recommended that all countries introduce hepatitis B (HB) vaccine
into their national immunization programmes. At that time approximately
20 countries were routinely immunizing children with HB vaccine, and now more
than 100 countries are doing so. Several additional countries are scheduled to take
up this task in 1999. All industrial countries - except Ireland, Japan, the Netherlands,
the Scandinavian countries, and the United Kingdom - now routinely immunize
children against HB virus infection. The introduction of HB vaccine is still needed in
sub-Saharan Africa, the Indian subcontinent and parts of the Newly Independent
States.
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Figure 7: Hepatitis B vaccine - universal immunization policy, 1999

The success of HB immunization in reducing HB infection is being widely
documented. Even countries with the highest endemicity (HB virus carrier prevalence
of 8% to 15%) are reporting carrier rates below 1%-2% in immunized cohorts of
children. EPI estimates that, in the 1997 birth cohort, approximately 2.4 million HB
virus carriers and 483 000 deaths from chronic liver disease and liver cancer will be
prevented by the use of HB vaccine. The incidence of infection is dropping sharply
among children and even older age groups in countries of high endemicity. A direct
reduction in primary liver cancer in vaccinated cohorts of children has already been
shown in Taiwan, China.

It is necessary to overcome two major impediments to the introduction of HB vaccine
into the poorest countries:

• infrastructural weakness in the immunization programmes of some developing
countries limits full coverage to 20%-50% of children;

• the financial infrastructure underlying immunization in the poorest developing
countries cannot support the introduction of newer, more expensive vaccines;
new financing mechanisms and high-level advocacy are needed in order to solve
this problem.
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African Region

In Botswana, Gambia, Mauritius, and the Seychelles, fewer than 1% of infants under
one year of age are being immunized against hepatitis B. Regional challenges for
introducing hepatitis B vaccine relate to financing, weak infrastructure, low priority
of hepatitis B infection, poor reporting and perceptions that recombinant vaccines
are safer than plasma-derived vaccines. In the 14 countries targeted for the
introduction of hepatitis B vaccine during 1999-2000, those in eastern and southern
Africa have a funding shortfall of US$ 19.2 million for plasma-derived vaccine or of
$27.8 million for recombinant vaccine.

South-East Asia Region

Hepatitis B immunization has been introduced in the routine EPI in Bhutan, Indonesia,
Maldives, and Thailand. Lack of funding prevents full implementation of hepatitis B
vaccination in Bangladesh, the Democratic People’s Republic of Korea, India, and
Myanmar, although carrier rates in these countries range from 6% to 12%.

European Region

HbsAg prevalence varies from 2% carriers in the Baltic and northern countries to
2-7% in Russia and 5-10% in Albania, Bulgaria, Moldova, Romania, and some Central
Asian republics. The implementation of hepatitis B vaccination in these countries is
seen as a highly effective use of health resources. Furthermore, a number of other
factors, in addition to traditional patterns of transmission of hepatitis B, reinforced
the likely benefits from routine provision of hepatitis B immunization. In response
to recommendations from previous meetings of the European Advisory Group on
Immunization (EAG), a first draft of a EURO hepatitis B plan was presented in
June 1998 and will be taken forward.

Eastern Mediterranean Region

Hepatitis B vaccine is now fully integrated into the national immunization
programmes for children under one year of age in Bahrain, Cyprus, Egypt, Iran,
Iraq, Jordan, Kuwait, Libya, Oman, Qatar, Saudi Arabia, the Syrian Arab Republic,
Tunisia, the United Arab Emirates, and the West Bank and Gaza Strip, and among
the population assisted by UNRWA. These countries account for about 44% of the
infant population of the region. During 1997, coverage rates of 90% or more were
reported from nine of them; the average coverage for the region was 88%. Member
States that have not yet included hepatitis B vaccine in their EPI schedules were
urged to give high priority to doing so. Lebanon, Morocco, and Pakistan are planning
to introduce hepatitis B vaccine into their routine programmes.

Western Pacific Region

Thirty-four countries in the region have incorporated hepatitis B immunization into
their national immunization programmes. The Pacific Island countries continue to
achieve high coverage; this has been helped by the assurance of the continuity of
vaccine supply by international partners. At the end of 1997, 13 of the 20 Pacific
Island countries and areas had hepatitis B coverage of over 80% for infants.
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4.2.2 Haemophilus influenzae type B

Haemophilus influenzae type b (Hib) is the most common cause of bacterial meningitis
and the second commonest cause of severe bacterial pneumonia. The Hib conjugate
vaccines were first shown to be effective in the late 1980s and were adopted in
North America and Western Europe as part of the routine infant immunization
programme in the early 1990s. By 1998, over 35 countries had adopted Hib vaccines
for their national infant immunization programmes. Recently, the most rapid uptake
has been in Central and South America (see Figure 8). In 1998 a WHO position
paper recommended adoption of the vaccine as appropriate to national priorities and
capacities.

Figure 8: Hib immunization policy, January 1999

The two main issues relevant to the introduction of Hib vaccine are the disease
burden and the price of the vaccine:

• Although the burden of invasive Hib disease (i.e. meningitis or bloodstream
infection) is well identified in some areas, few data exist in Asia, the Newly
Independent States, and Russia. Surveillance studies are now under way in
Western Europe, India, and several countries in the Western Pacific Region,
coordinated by WHO, the International Vaccine Institute, the Association pour
la Médecine Préventive, PATH and other organizations. In the developing world,
most of the burden of Hib disease takes the form of pneumonia. Studies in Chile
and the Gambia on the amount of pneumonia in immunized and unimmunized
children suggest that between three and five cases of severe Hib pneumonia
occur in these countries for every case of confirmed Hib meningitis. A similar
study is now being conducted in Indonesia. These studies should provide valuable
information for decision-makers.
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• With regard to the supply and financing of Hib vaccine, a number of innovative
mechanisms and sources are now being used or considered, including revolving
funds, development bank loans, and cost-recovery methods. Additional work
and support are needed in this area so as to expand the proportion of children
protected from Hib disease.

Region of the Americas

The introduction of Hib vaccine in the Americas Region provides a useful example
of the issues surrounding the sustainable introduction of a vaccine in a national
immunization programme.  Considering that the first conjugated vaccines against
Hib were licensed in  Canada, Europe, and the USA as recently as 1991, their
introduction has been remarkably successful and fast (see paragraph 1.2).

AMRO has taken a leading role in promoting the establishment of Hib surveillance
in the region and in evaluating the introduction of Hib vaccine in routine immunization
programmes. These initiatives have been supported by recommendations from the
region’s Directing Council and the meeting of the Technical Advisory Group on
Vaccine-Preventable Diseases. The exchange of experiences among countries at
AMRO-sponsored meetings has become an important catalyst for the introduction
of Hib vaccine in routine immunization schedules. The establishment of an
epidemiological surveillance network to monitor invasive pneumococcal diseases in
children under the age of 5 years in six countries has also had a positive impact on
Hib surveillance.

Decisive factors behind the introduction of Hib in several countries include: heightened
awareness on meningitis diseases among concerned parents; knowledge by the medical
profession and health ministries of several clinical trials which point to the vaccine’s
safety, efficacy and effectiveness; and previous experience with the vaccine in the
private sector. It is also vital to have a well-structured surveillance system and
sufficient epidemiological information on the disease in advance.  Countries meeting
these requirements have quickly analysed the cost-effectiveness of Hib vaccination
and obtained commitment by government authorities to financing the vaccine on a
routine basis.

The infrastructures of Chile, Mexico and Uruguay were able to absorb the inclusion
of Hib vaccination without having to incur additional costs for new equipment for
the cold chain, storage and distribution.  The situation varies from country to country,
depending on the capacity for conducting surveillance and delivering vaccination
programmes. Legal support in the form of a presidential decree or a specific vaccine
law ensures continuity and security in the inclusion of additional vaccines in national
immunization programmes, and this has happened with the introduction of Hib
vaccine.

South-East Asia Region

Studies are being conducted on the Hib disease burden in India, Indonesia, and
Thailand.
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European Region

The Hib situation has been assessed in Bulgaria and Poland, and a study is under
consideration in the Russian Federation. A surveillance laboratory-based working
group has been initiated by the Communicable Disease and Surveillance Centre/
Public Health Laboratory Services (United Kingdom) (CDSC/PHLS) with a grant
from the European Union. It is intended to pursue this collaboration and develop a
working group similar to the Diphtheria Laboratory Working Group.

Eastern Mediterranean Region

Hib vaccine was only integrated into the EPI schedule in Qatar (1996) and Kuwait
(January 1997). EMRO organized the first intercountry meeting on Hib vaccination
in Qatar in September 1997. The meeting was attended by representatives from
Bahrain, Egypt, Iran, Kuwait, Lebanon, Oman, Pakistan, Qatar, Saudi Arabia, and
Syria. The objective was to consider the burden of disease and the possibility of
introducing Hib vaccine in some additional Member States. After reviewing the
situation, Bahrain introduced Hib vaccination early in 1998. Oman, Saudi Arabia,
and the United Arab Emirates prepared plans for inclusion of the vaccine by 1999-
2000. Syria is planning to include pilot tests of the vaccine during 1999 in routine
immunization in a limited geographical area, and to expand the area subsequently.
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5.1 Immunization coverage

Global coverage with BCG during 1997 was around 90%, indicating that nine-
tenths of the world’s children had access to immunization services in the first months
of life. At 66%, only the African Region was much below this level. Only 38 countries
reported coverage below 80% for this vaccine. Global coverage with DTP3, OPV3
and measles vaccines was in general slightly above 80%, reflecting the absence of
any significant change over the last five years. This may appear disappointing, but it
should be remembered that countries have been making great efforts in the face of a
downturn in the world economy. Furthermore, additional burdens have affected those
national ministries of health that have embraced restructuring. In 1991, approximately
20 countries were routinely immunizing children with HB vaccine, and by 1999
more than 100 will be doing so; several additional countries are scheduled to start
during this year.

African Region

During the late 1980s, immunization coverage continued to rise in the African Region
following the Universal Child Immunization Initiative. This trend was maintained
during the 1990s in 18 Member States with 31% of the regional population. From
1990 to 1994, however, 23 Member States, with 67% of the regional population,
reported a decline in coverage with measles vaccine ranging from 1% to 34%, a
trend that has recently been reversed.

Region of the Americas

Provisional data for 1998 show regional DTP vaccination coverage at 88%, OPV3
at 91%, BCG at 99%, and measles at 87%.

5. Immunization systems
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Figure 9: Immunization coverage with EPI vaccines,
African Region, 1982-1997
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Figure 10: Vaccination coverage of children under one year of age,
Region of the Americas*, 1994-1998**

*     Excluding Canada and the United States
**    Provisional data
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Figure 11: Reported immunization coverage of children
aged up to one year and of pregnant women,
Eastern Mediterranean Region, 1992-1997
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Eastern Mediterranean Region

Regional coverage has improved somewhat since 1996 for all EPI antigens. This
was mainly a result of sustained high coverage rates in most Member States together
with a significant improvement in the coverage rate in Pakistan. In 1997 the average
regional coverage rates were 90% for BCG and 83% for OPV3/DTP3 and measles
for children aged up to one year. The average regional TT2+ coverage rate among
pregnant women during 1997 was 53%. Provisional data for 1998 indicate results
similar to those of the previous year.

Seventeen countries achieved a coverage rate of 90% or more for DTP3/OPV3,
while 16 countries reported a measles coverage rate of 90% or more. Some
improvement was observed for coverage rates in Afghanistan, Djibouti, Sudan, and
Yemen. Although no reports were received from Somalia, coverage rates are expected
to be low because of civil unrest.

An in-depth review of EPI was conducted in 1998 for Afghanistan and Pakistan by
international teams. They acknowledged the progress attained and developed a set
of recommendations and activities for tackling key areas of concern.

Western Pacific Region

In 1997 the Regional coverage for EPI antigens was 95% for BCG, 95% for DTP3,
95% for OPV3, and 94% for measles. Most countries have sustained a high level of
coverage for EPI antigens or have consolidated the gains in coverage made in recent
years while simultaneously carrying out polio eradication.

5.2 Surveillance systems

5.2.1 Routine data collection, consolidation, analysis and dissemination

Establishing high-quality accute flaccid paralisis (AFP)/polio surveillance to track
poliovirus transmission and provide evidence for certification of eradication remained
the surveillance priority in 1998. However, countries that have interrupted circulation
of wild poliovirus and achieved high-quality AFP surveillance are now concentrating
on strengthening measles surveillance in an intensified effort to interrupt measles
transmission. As AFP/polio surveillance is being strengthened, efforts are being made
to ensure that the infrastructure, logistics, training and systems will strengthen
surveillance for other diseases. The approach has varied by region and country. Some
have added additional conditions to the established AFP/polio surveillance systems
while others have included AFP/polio as part of a broader surveillance strategy.

Routine collection and dissemination of information was expanded to include data
on supplementary immunization activities planned and carried out, and immunization
coverage surveys. Reports now produced include bi-weekly updates to the polio
website, monthly contributions to the Measles Bulletin, quarterly contributions to
the Polio News and Weekly Epidemiological Record, frequent contributions to the
EPI Newsletter and annual information in the EPI Information System Global
Summary and the World Health Report. In addition, every effort has been made to
respond to ad hoc requests for information from other departments and clusters
within WHO headquarters, WHO regional offices, Member Countries and the general
public. Many of these requests cover common themes, and attention has been given
to developing a web-site that provides updated information on these areas of interest.
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A library of electronic base maps for the more popular GIS packages is being
developed. These maps can be used for displaying the spatial distribution for a variety
of demographic, disease, and programmatic data. General purpose microcomputer
software (EpiInfo and EpiMap) that are not disease- or condition-specific continue
to be distributed free of charge. The programmes may also be downloaded from the
Internet.

In 1998, a meeting involving headquarters and regional office staff was held to improve
the efficiency, quality and content of the global vaccine-preventable disease (VPD)
information system. A consensus was reached regarding the information to be
collected, and a timetable for collection and publication was agreed. These plans
were discussed with UNICEF and joint activities for data collection and publication
were agreed. These data will serve as the basis for an annual publication and
disseminated through print and the World Wide Web.

An analysis of the reliability and internal consistency of the immunization coverage
data from 1991-1996 shows that 24.6% of expected reports of immunization coverage
data were lacking and that, of the data received, 30.4% of the data points fell outside
an expected range. While this analysis does not necessarily mean that the data are
incorrect, it does suggest that the national methods for estimating and reporting
immunization coverage need to be reviewed. The quality of coverage data is
important not only at the programme level where they are used to target high-risk
or low-performing areas, they are increasingly being used in allocating health
resources and in issues regarding health sector reform. Country-specific solutions
are needed to solve this important problem, and greater support will be provided in
1999 to WHO regional offices that choose to tackle the matter.

African Region

Community-based surveillance activities are progressing in Chad, Côte d’Ivoire,
Ghana, Mali, Niger, Senegal, and Uganda. These pilot activities test three models:
expanding guinea-worm surveillance; integrating with the PHC/Bamako Initiative;
and increasing collaboration with NGOs. Early experience shows that volunteers
are able to recognize and report suspected cases. However, linkages with facility-
based systems remain weak.

Region of the Americas

The development and routine monitoring of epidemiological information on vaccine-
preventable diseases has guided AMRO’s technical cooperation. Emphasis is placed
on building and/or strengthening an infrastructure in each country capable of
supporting a steady flow of epidemiological information to monitor progress and
inequities in respect of these diseases. ÁMRO has stressed the training of health
workers to gather and analyse epidemiological data and to ensure that reliable
feedback is provided throughout systems of reporting units ranging from the local
level to the central authorities and including regional coordinating agencies. The
usefulness of these systems has rested upon routine monitoring by means of well-
defined and universally accepted indicators.

AMRO is working with health authorities to improve the routine use of
epidemiological information for policy decisions within the health sector, and with
other sectors of government. Given the shift of decision-making to the local level



41WHO/V&B/99.01

following  decentralization, a main area of collaboration has involved ensuring that
national capabilities exist for conducting surveillance and immunization activities at
the local level. AMRO’s sustainability indicators that monitor coverage, surveillance
data and resource allocation in relation to vaccine-preventable diseases at the district
level are being used to measure the impact of decentralization and health reform.

In yellow fever, early detection of cases for prompt mass immunization and vector
control action will be an important component in the strategy to prevent the
reurbanization of the disease. AMRO is discussing the establishment of a regional
surveillance network of icteric and icteric-haemorrhagic syndromes, as well as a
laboratory network capable of providing the required diagnostic support.

A surveillance network has been established to monitor the prevalence and
antimicrobial resistance of S. pneumoniae serotypes from invasive diseases in children
under 5 years of age in Argentina, Brazil, Chile, Colombia, Mexico, and Uruguay. It
is providing reliable national, regional and subregional epidemiological information
by monitoring seasonal and geographical changes of these infectious microorganisms
and their antimicrobial resistance. The network has been expanded to include a regional
sentinel hospital surveillance system to monitor H. influenzae and other bacteria
responsible for meningitis and respiratory diseases. The information obtained will
play an important role in evaluating the scale of the problem and measuring the
impact of vaccination programmes directed against Hib. The Region of the Americas
is also providing technical supervision in the development of the Control and Release
of Biologicals System, which monitors vaccine lots circulating in the region.

European Region

A considerable amount of work has been completed at the regional office on the
advancement of sophisticated information systems that will involve automated data
entry and revision, regular feedback to suppliers of data, error identification, instant
availablility of data for review, summary reports to reporting countries, and statistical
and presentational outputs.

Eastern Mediterranean Region

The regional office has organized several training workshops on disease surveillance
and has computerized its information system. Currently, the computerized IFA/EPI
system is installed and used in Afghanistan, Egypt, Iran, Iraq, Jordan, Kuwait,
Lebanon, Morocco, Oman, Pakistan, Qatar, Saudi Arabia, Sudan, the Syrian Arab
Republic, Tunisia, and the West Bank and Gaza Strip and areas. In October 1998 the
regional office began issuing a polio fax summarizing all case-based AFP/poliomyelitis
surveillance information on a weekly basis.

Adverse events following immunization were addressed several times during
intercountry meetings. Oman established a surveillance system in 1996 and is
reporting regularly to the regional office. Egypt and Syria introduced the adverse
events surveillance system in mid-1998. Three intercountry workshops on adverse
events following immunization were held in December 1998 and early 1999. They
aimed at developing national plans of action for the establishment or strengthening
of surveillance.
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5.2.2 Laboratory activities supporting disease surveillance

A training programme in WHO standardized laboratory techniques has encompassed
a transfer of a wide range of skills to laboratory personnel over most regions. Four
regional training workshops were held in 1998, involving more than 35 virologists
and covered WHO standardized polio laboratory techniques. Measles and yellow
fever laboratory techniques were also integrated in some workshops to reflect the
proposed development of these laboratory networks in 1999. An important component
of this training is in laboratory management and working in a network for public
health surveillance. The importance of performance indicators is emphasized and
the trainees become more aware of quality issues. In addition to improving overall
laboratory performance such training also strengthens the laboratories’ ability to
function within the network.

Computers have been installed in several laboratories and funds and equipment have
been provided to give the laboratories e-mail and Internet access. It is intended that
surveillance data transmission by e-mail will solve many of the problems previously
encountered in collection of laboratory information. The systems will also make
general communications with the laboratories, which have been very difficult and
unpredictable, much easier and more reliable.

Region of the Americas

Since 1993, AMRO has coordinated the epidemiological surveillance of invasive
pneumococcal disease in children under the age of 5 years. The main aim is to prepare
the region for the future availability of pneumococcal conjugated vaccines by having
reliable information on serotype distribution, antimicrobial susceptibility and disease
burden. The data generated will be fundamental for the process of decision-making
by countries once a vaccine is considered for licensing and inclusion in the regular
schedule. The information can also be important for designing a vaccine formulation
containing serotypes of regional relevance which can provide the highest coverage
possible.

Training was conducted to provide new tools for public health laboratories in
Argentina, Brazil, Colombia, Chile, Mexico, and Uruguay, enabling them to perform
molecular epidemiology studies, assist other countries in the region in these new
techniques, maintain regular data on serotyping and antimicrobial susceptibility of
pneumococcal isolates, and design and conduct specific studies in related areas.

Tools delivered to the Public Health Laboratories

• Standardized laboratory methodologies for S. pneumoniae and H. influenzae
• Serotyping (capsular and PspA)
• Standardized antimicrobial susceptibility testing
• Regional Quality Control system
• Molecular epidemiology techniques
• Serology (ELISA for S. pneumoniae)



43WHO/V&B/99.01

Training is being provided by the original participating laboratories and Canada for
representatives of the public health laboratories of interested countries, who later
transfer the technologies to laboratory personnel of participating hospitals. In order
to maintain  high standards the quality control programme has evolved into a system
of subregional quality control reference centres.

5.3 Diseases

5.3.1 Diphtheria

The European Laboratory Working Group on Diphtheria (ELWGD) was formed at
the initiative of the WHO European Office in July 1993 as a result of the epidemic
situation in Eastern Europe. The objectives of the ELWGD are:

• to establish a network of collaborating laboratories;

• to establish a microbiological surveillance of diphtheria in Europe in the first
instance;

• to harmonize methodologies for laboratory diagnosis in the epidemic areas;

• to type the causative organism, leading to the establishment of a microbiological
surveillance system for all isolates of C. diphtheriae in the European Region and
beyond.

A global database for molecular typing patterns is centralized in key reference
laboratories globally, notably in Paris, London and Helsinki. This database makes it
possible to provide information on C. diphtheriae, i.e. the origin of outbreak strains
and their relationship to endemic and epidemic strains worldwide. To date, more
than 1000 isolates from diphtheria cases, contacts and carriers from various areas in
Eastern Europe have been examined both before and during epidemics. On
17 June 1998 the nomination of the Diphtheria Reference Unit and the Respiratory
and Systemic Infection Laboratory, Central Public Health Laboratory, London,
United Kingdom as a WHO collaborating centre was approved.

European Region

As a result of vigorous action taken in the Russian Federation and of collaboration
between the diphtheria-epidemic countries and the Interagency Immunization
Coordinating Committee (IICC), the incidence of diphtheria has dramatically
decreased in the region.

Excellent progress in the control of diphtheria has been achieved in Armenia,
Azerbaijan, Belarus, Estonia, Lithuania, Moldova, Turkmenistan, and Uzbekistan,
where the incidence of the disease has reached low levels. On the basis of sound
epidemiological projections it is estimated that, in the 15 countries where diphtheria
exists on an epidemic scale, the implementation of aggressive measures has prevented
more than 560 000 cases and more than 15 000 deaths. Diphtheria control still needs
further improvement and effort in Georgia, Kazakhstan, Kyrgyzstan, Latvia, Russia,
Tajikistan, and Ukraine. However, it should be recognized that much has been
achieved in these countries. This becomes particularly clear when one considers the
very difficult political and socioeconomic circumstances, the immense size of some
of the countries, the civil unrest and civil war in Georgia and Tajikistan, and the
limited support that could be provided to Kazakhstan and Kyrgyzstan.
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Assessment missions were carried out in Georgia, Kazakhstan, Kyrgyzstan,
Tajikistan, and Ukraine during the first half of 1998; as a result, plans for diphtheria
control in 1998/1999 have been drafted. The plans focus on achieving high coverage
through routine immunization, closing gaps in adult immunization, and proper
management of diphtheria cases and contacts, including their correct diagnosis.

Eastern Mediterranean Region

Diphtheria cases showed some decrease as the outbreak in Iraq was controlled.

5.3.2 Pertussis

Over the last 15 years the reported number of pertussis cases worldwide has decreased
by a factor of ten. In 1997, however, WHO Member States reported a slight global
increase (no age group specified): 135 221 cases in 1997 compared with 107 804 in
1996. 179 countries reported data for 1997 - an increase over the previous year
when 173 reported. Despite this, it is extremely difficult to draw any conclusions
because the completeness and quality of the data leave a great deal to be desired. The
increase in cases may be due to better surveillance in parts or, alternatively, to a
worsening of the situation. The estimated global incidence of pertussis cases is
45 052 000 and it is estimated that there are 409 000 deaths. WHO estimates that
immunization with DTP vaccine has prevented 85 611 000 cases and 762 000 deaths.

5.3.3 Yellow fever

A recent increase in the number of epidemics has made yellow fever a major public
health concern again. In early 1998, a Yellow Fever Technical Consensus Meeting
was organized jointly by the Division of Communicable Disease Surveillance and
Response, the Division of Vaccines and Biologicals, and EPI. The purpose was to
examine the reasons for the resurgence of outbreaks during the past 10-15 years.
Recommendations were made which served as a basis for developing a three-year
plan of action to control yellow fever in the African Region. The following strategies
were proposed for the 34 countries at risk:

• prevention of outbreaks of yellow fever by increasing routine immunization
coverage to at least 80%;

• control of outbreaks of yellow fever through early detection and laboratory
analysis of blood specimens taken from suspected cases;

• emergency response to outbreaks through mass campaigns;

• prevention of outbreaks in high-risk areas through mass campaigns.

African Region

In Africa the capacity for laboratory confirmation of epidemics has been further
strengthened. Of the 34 countries at risk, 22 have benefited from training through
the Regional Polio Laboratory Network. There are 15 laboratories in the region
with the facilities and expertise necessary for investigations into yellow fever serology.
Polio laboratories in countries at risk for yellow fever are capable of isolating yellow
fever virus.
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Prevention and outbreak response for yellow fever has been weak. Less than 20%
of the population at risk has been immunized and each year there are about 200 000
cases and 30 000 deaths. Poor performance has been attributed to the absence of a
clear policy statement that yellow fever immunization is part of routine EPI, delays
in outbreak detection, poor laboratory confirmation, limited emergency preparedness
including lack of emergency vaccine supplies, and poor coordination between
countries. EPI is liaising with the WHO Division of Emerging and other
Communicable Diseases Surveillance and Control at the regional and country levels
in order to promote coordination and avoid duplication of effort.

Figure 12: Countries at risk for yellow fever and
reporting at least one outbreak, 1985-1998

Region of the Americas

Although no case of urban yellow fever has been reported in the Region since 1942,
more than 1900 cases of sylvatic (jungle) yellow fever have been reported from
Bolivia, Brazil, Colombia, Ecuador, French Guiana, Peru, and Venezuela during the
past 10 years. Despite the availability of an effective and safe yellow fever vaccine,
low vaccine coverage in many countries means that disease outbreaks may continue
to occur.  So far, the vaccination policy for controlling the disease has been limited to
the immunization of individuals in affected areas after outbreaks have occurred.

The widespread dissemination of Aedes aegypti throughout the Americas makes the
reurbanization of yellow fever an increasing concern.  AMRO is urging countries to
elaborate an effective strategy for the control and prevention of yellow fever. In
order to provide immediate protection to residents in areas where the disease is
enzootic, and to prevent the introduction of yellow fever into nearby urban areas
infested with A. aegypti, AMRO is recommending that all individuals living in both
kinds of area be vaccinated against yellow fever. Coverage of at least 80% is necessary
to prevent disease outbreaks in urban areas. It can be expected that the incorporation
of yellow fever vaccine into the routine child immunization programme will help to

At risk
Reported outbreak
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produce high vaccination coverage and reduce the number of outbreaks.  Improved
yellow fever surveillance is also critical for achieving effective and timely case
identification and satisfactory outbreak control response. AMRO has also
recommended that a comprehensive vector control programme be established by
countries so as to keep the density of A. aegypti populations at low levels in urban
environments.

French Guiana and Trinidad and Tobago have already introduced yellow fever
vaccination into their national immunization programmes. Brazil and Peru are
primarily vaccinating individuals of all age groups in areas where the disease is
enzootic.  In 1999 it is intended that Brazil shall vaccinate approximately 100 million
people of all ages living in north, central west, and north-east areas of the country in
which yellow fever is endemic or which are contiguous with areas of high
Aedes aegypti  population density.  Guyana is currently planning to introduce yellow
fever vaccination into its national immunization programme and to promote a catch-
up campaign.  Bolivia has recently developed a five-year plan to strengthen its
immunization programme, whereby it is envisaged that there will be increased
vaccination coverage of all age groups living in  areas where the disease is enzootic
and that yellow fever vaccine will be introduced into the routine national immunization
programme.

5.3.4 Rubella and congenital rubella syndrome (CRS)

Region of the Americas

In April 1998 the Caribbean Community announced that it aimed to eliminate rubella
by the year 2000. Between 1992 and1997, confirmed cases of rubella were reported
in 12 countries. Data from the regional surveillance system established for measles
eradication in the English-speaking Caribbean indicate wide circulation of rubella
virus in many countries. In 1996, 672 cases were reported, giving a subregional
incidence rate of 10.3  per 100 000 population. In 1997, 603 cases were reported,
indicating an overall subregional incidence rate of 9.2 cases per 100 000 population.
In 1998, 47 cases were reported.  Several countries have already introduced MMR
vaccination into their routine immunization schedules.

The availability of surveillance data on the prevalence of CRS is limited. Most of the
experience in CRS surveillance comes from the Caribbean. In 1997-1998, 31 cases
were reported from the Bahamas, Barbados, Belize, Guyana, Jamaica, Suriname,
and Trinidad and Tobago.  These figures are not accurate because of major
underreporting. The estimated average cost for rehabilitation and care of an infant
with CRS is over US$ 40 000.

PAHO is working with countries in the Caribbean to develop surveillance case
definitions and guidelines which accurately define disease burden. Once the magnitude
of the rubella and CRS problem is known and persons at risk are identified, countries
can develop appropriate vaccination strategies. During a workshop conducted by
PAHO in November 1998 at the Caribbean Epidemiology Centre in Trinidad and
Tobago a review was presented of the methods of rubella/CRS surveillance which
have already been implemented by countries of the English-speaking Caribbean.
Among specific recommendations made on ways to conduct surveillance throughout
the subregion were the following: expanding the case classification system to include
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laboratory-confirmed and clinically confirmed cases of rubella; adding several data
elements to the case investigation form, including information on pregnancy; and
implementing measures to assure adequate laboratory support.

European Region

Very few countries have a surveillance system in place for monitoring/detecting
CRS. No country in the European Union and none of the Newly Independent States
has established such a system, in spite of the recommendations of the European
Advisory Group on Immunization and the operational targets developed in 1992.
Only rubella cases based on clinical diagnosis are monitored at country level and
reported to the regional office. It would be unrealistic to assume that CRS will be
eliminated soon in most Member States, even in the western part of the region,
because of the lack of policies on CRS prevention, the absence of vaccination policies
in more than 20 countries, the lack of a screening programme for pregnant women,
and the lack of data on the number of therapeutic abortions. In Romania the measles
campaign offered an opportunity to launch a CRS prevention programme.

5.4 Safe and effective vaccines

Targets within V&B’s “immunization systems” objective include the assurance of
access to sufficient vaccine of good quality, safe vaccine administration, and efficient
and effective technologies for the delivery of immunization services. Work will focus
on facilitating the process of change in the policy and practice of immunization.

By 2000, all countries should have access to vaccines of assured good quality.
The current position suggests that this goal can be achieved if countries set up national
regulatory authorities and adhere to WHO standards.

Figure 13: Percentage doses of assured quality vaccines administered
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The WHO system for assuring the quality of vaccines supplied internationally through
UN purchasing agencies screens candidate vaccines and monitors quality and
compliance with specifications of licensed vaccines. Vaccine acceptability is reassessed
on a regular basis. During 1996-1998, 95% of the vaccines obtained from suppliers
on WHO’s prequalified list were reassessed. Complaints from the field and reports
of suspected adverse events are followed up and appropriate responses are made to
the countries concerned.

5.4.1 Establishing national regulatory authorities

National regulatory authorities (NRAs) play a vital role in achieving a global supply
of vaccines of assured good quality. Excellent progress has been made in establishing
critical control functions for NRAs in producing countries, particularly with regard
to licensing, although overall achievement had reached only 70% by August 1998,
an increase of 10% in comparison with the previous year. A global training network
set up during 1996 to support the training of manufacturers is now used to support
the establishment and strengthening of NRAs. At present it comprises 12 training
centres and offers six types of course every year; 78 persons were trained during the
year covered by the present report.

Figure 14: Critical control functions for producing countries, 1995-1998
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Region of the Americas

AMRO’s technical collaboration continued to play a catalytic role in facilitating and
promoting the interaction among eight national control laboratories in Argentina,
Brazil, Chile, Colombia, Cuba, Ecuador, Mexico, and Venezuela, through their
participation in a regional network of vaccine quality control laboratories. These
activities are aimed at achieving the harmonization of quality control methodologies
in the region and the use of common reference reagents. AMRO also assisted countries
to develop a database for the registration of all vaccine lots released and circulating
in the region. Some of the laboratories of the network have provided backup services
for external quality control of vaccine lots. In this regard, a programme for certifying
laboratories for specific testing is being developed.

AMRO supported the Programme of Certification of Vaccine Producers, which
guarantees that vaccines produced in the region follow international regulations and
good manufacturing practices. This programme was initiated with visits to the DTP-
producing facilities in Brazil, Chile, and Mexico. Vaccine producers are implementing
recommendations from expert teams that conducted the evaluations. The successful
implementation of the programme requires strong political commitment to assure
the availability of resources for needed improvements and investments, as well as
for the implementation of managerial, administrative and organizational changes
that are more in line with the productive processes. Such a commitment can be
generated if technical and economic feasibility justify the continuation of production
activities. AMRO collaborated with Mexico in such a study and has started working
with Brazil to initiate another study on the viability of production in that country.

South-East Asia Region

To assure high-quality vaccine production the national regulatory authorities in India,
Indonesia, and Thailand have substantially improved their functions.

European Region

The development and maintenance of political will at government level is an important
precondition for elaborating and adopting a sustainable national immunization
strategy. Progress towards self-sufficiency/sustainability has been notable. In
principle, self-sufficiency exists in Belarus, Estonia, Latvia, Lithuania, and the Russian
Federation. Kazakhstan, Turkmenistan, and Uzbekistan are expected to become self-
sufficient by 2000. The situation in Ukraine is not entirely clear. The other countries
will need external support for varying periods. A seminar on vaccine procurement
and quality control designed for Estonia, Latvia, and Lithuania took place in Vilnius
on 15–20 June 1998. It was organized by the Centre International de l’Enfance et
de la Famille (CIDEF), a WHO collaborating centre working closely with EURO.
The main purposes of the seminar were to improve the participants’ knowledge of
the macroeconomic and microeconomic issues related to vaccine supplies and to
increase their capacity for efficient management of national immunization
programmes. The seminar was designed with the help of the training manual on
vaccine procurement and quality control developed by CIDEF, to which the regional
office, WHO headquarters, UNICEF, PATH and BASICS have contributed. This
seminar offered a good opportunity to run a pilot test on the training manual before
its use elsewhere in the European Region and specifically in the Newly Independent
States. The manual is available in English, French and Russian.
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Eastern Mediterranean Region

A regional plan of action was developed. The initial activity was the assessment of
the national regulatory authority in the producing countries. Egypt and Iran performed
this assessment during the second half of 1997. In addition, a review of the
procurement system in the Gulf Cooperation Countries (GCC) was organized by
visiting Oman and Saudi Arabia with the objective of documenting the process for
other countries needing to perform a similar activity. Assessment of the national
regulatory authorities in EMRO countries started in 1997 and continued in 1998.
Furthermore, the first consultation on vaccine supply and quality and local production
in the region was held in September 1998 in order to review the status of vaccine
supply and production in the region and develop country plans of action to ensure
vaccine quality. The consultation was attended by representatives from EPI
programmes, national regulatory authorities, and producers in Egypt, Iran, Jordan,
Kuwait, Oman, Pakistan, Saudi Arabia, Sudan, the Syrian Arab Republic, and Tunisia.

Western Pacific Region

The regional office is actively collaborating with centres of excellence for vaccine
production and quality control. Technical support is being provided to several
countries, in particular China, the Philippines, and Viet Nam.

The major focus continues to be on the strengthening of national regulatory authorities.

5.4.2 Prequalification of new vaccines

During 1998, the V&B Access to Technologies team began to assess the acceptability
for purchase by UN agencies of new vaccines and combined vaccines. All
manufacturers of Hib vaccines have been invited to apply for the prequalification
process. Four different Hib vaccines have been added to the WHO list of prequalified
vaccines. Some combinations are currently under evaluation, e.g. MMR, DTP-Hib
and DTP-HB.

Documents on clinical trials of new vaccines have been reviewed and general
guidelines on the subject are being drawn up for national regulatory authorities.
Guidelines to assist in the prequalification of new international suppliers are already
available (WHO/VSQ/97.06).

5.4.3 Access to appropriate supply and financing mechanisms

Supporting mechanisms have been put in place as more countries have been
purchasing vaccines on the international market to meet their own needs. A reference
manual entitled “How to Buy Vaccines” and training materials dealing with this
matter have been harmonized with the help of BASICS, CIDEF, PATH, UNICEF
and USAID, and are now in use. A monitoring system for the sustainability of vaccine
supplies for emergency use has been successfully introduced.

A review of the available supply mechanisms concluded that the PAHO revolving
fund was successful in lowering prices to the public sector and introducing new
vaccines, even in small poor countries. It is expected that WHO will do more to
build on this system. It is generally agreed that more innovative financing mechanisms
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are needed for the rapid introduction of new vaccines. Several potential financing
options were reviewed during 1998 and are now under discussion.

5.5 Cold chain and logistic systems

Impact of vaccine vial monitors on immunization services: Vaccine vial monitors
(VVMs) are small time-temperature sensitive labels incorporated into vaccine labels,
and since 1966 they have been used with polio vaccine. Their impact was evaluated
in 1997 and 1998 and was reviewed during the 1998 meeting of the Technical
Network for Logistics in Health (TECHNET). It has been shown that, in addition
to assuring that potent vaccine is used for immunization, VVMs permit significant
savings in vaccine and have allowed polio national immunization days to be carried
out in areas, such as southern Sudan, where the cold chain infrastucture is weak or
non-existent. The TECHNET meeting concluded that VVMs should be used with
all vaccines, and a subsequent decision by UNICEF means that by early 2000 they
can be introduced into immunization programmes.

South-East Asia Region

In 1998, evaluations were conducted to improve the accuracy of estimates of shortfalls
in cold chain requirements in all countries. Indonesia is now using VVMs on its
exported vaccine and India is doing the same for most of its locally mixed and bottled
oral polio vaccine.

Western Pacific Region

New cold chain equipment is being provided by partner agencies to replace existing
units in many countries. VVMs have been distributed widely on oral polio vaccine
vials throughout the region.

5.6 Injection safety

The bundling policy: This policy, ratified by the GPV Scientific and Advisory Group
in 1998, calls for auto-destruct syringes and safety boxes to be bundled with vaccines
of good quality whenever budgets are being drawn up for mass immunization
campaigns. WHO and UNICEF have made a joint commitment to the policy, which
has also been adopted by the International Federation of Red Cross Societies, CDC,
USAID and major nongovernmental organizations.

Multidose jet injectors: Five models of multidose, needle-free injectors were tested
on laboratory animals, and unacceptable levels of contamination were revealed in all
cases. Field-testing on hepatitis-positive subjects in Brazil was carried out and the
processing of samples is under way. The results led to the immediate suspension of
the use of reusable, multidose needle-free injectors in immunization services and
prompted further research aimed at solving the problem of contamination.
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Figure 15: Auto-destruct syringes

Auto-destruct syringes: Auto-destruct syringes, which can only be used once, are
now employed in routine and mass immunization. During 1998, consumption rose
above 100 million. The syringes are available from five manufacturers and technical
support is being provided by WHO for the transfer of auto-destruct syringe
technology to Egypt and India. A BCG auto-destruct syringe successfully completed
laboratory tests in 1998; in 1999 it will be made available for general use.

Figure 16: UniJectTM injection device

Prefilled monodose injection devices: During 1988, WHO collaborated with
UNICEF and Becton Dickinson in preparations to introduce the first prefilled
monodose injection device for use in immunization services. This device, which has
undergone numerous field trials during ten years of development, is expected to
deliver tetanus toxoid during 2000 to some developing countries. WHO has launched
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a new initiative, the Sugar Project, for the development of thermostable vaccines in
prefilled monodose injection devices.

Disposal and destruction of syringes: Small incinerators designed for public health
centres are being assembled for testing in South Africa. Trials and tests conducted in
Kazakhstan during 1998 are part of an initiative by WHO and other partners to find
technology suitable for the disposal and destruction of plastic syringes and other
medical waste. Disposal has to occur as close as possible to the point of use and must
cause the smallest possible amount of environmental pollution.

African Region

Given the high prevalence of hepatitis B and HIV/AIDS in the region, injection
safety must receive higher priority. All African countries have a policy of using a
sterile needle and a sterile syringe for each injection. While most immunization
injections in Africa are performed in accordance with this policy, data presented to
the Task Force on Immunization in Africa (TFI) at its annual meeting in Harare in
December 1998 revealed that this standard was not being met in a significant number
of instances. As many of the data were collected through national EPI reviews or
rapid assessment sampling of actual practices, they were deemed sufficient to identify
a significant health risk meriting immediate action.

Injection safety requires political will and commitment, policy formulation and
dissemination, development and distribution of standards and guidelines, hands-on
skill-building (training), and systems of self, peer and supervisory monitoring of
compliance with standards. It also requires the retrieval of used materials at the time
of resupply. Elements required to ensure safe injection include:

• a ministry of health directive mandating a sterile needle and syringe for each
injection along with standards of performance and guidelines (job aids) for each
method;

• a communication strategy on safe injection policy and practices for policy-makers,
health workers, and the community;

• staff knowledgeable of and committed to safe injection practices;

• skills in the correct use of safe injection technology;

• functioning equipment;

• adequate quantities of needles and syringes;

• systems for monitoring compliance with standards;

• systems for identifying and correcting gaps between standards and performance.

TFI recommended:

• the development and maintenance of a system of monitoring injection and disposal
practices capable of identifying and closing gaps between standards and practices
(to be especially critical in the area of disposal of used needles and syringes,
including those burned in safety boxes);
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• the encouragement of countries to increase the use of auto-destruct and other
non-reusable technologies (AFRO will provide countries with a methodology
to compare sterilizable and auto-destruct alternatives on the basis of their own
data);

• the setting of a target date, e.g. 1 January 2002, for the introduction of a total
auto-destruct policy for immunization in the region.

Region of the Americas

Purchases of auto-destruct syringes have increased, showing that countries are
becoming more aware of safe syringe practices. Nevertheless, surveys and supervisory
visits are revealing persistent problems with recapping syringes and a lack of proper
collection boxes for used syringes.

European Region

In a number of parts of Central and Eastern Europe/Newly Independent States
(CEE/NIS) there are inadequate supplies of needles and syringes; injections are often
given outside of health settings, there are inadequate or non-functioning sterilization
facilities, and very many people favour injections as a routine form of therapy.

Eastern Mediterranean Region

Unsafe injection practices are a major health problem and immunization programmes
should lead the drive for safe injection. On this premise, the subject of safe injection
practices was addressed during most intercountry meetings. Assessments of injection
practices in immunization sessions were conducted in Egypt, Sudan, and Yemen.
Support is provided to countries to develop plans for safe immunization.

Western Pacific Region

Many countries now have plans of action for improving the safety of injections, but
there has been some delay in implementing them fully.  Several countries have used
auto-destruct syringes and safety boxes during measles immunization campaigns
and are planning to introduce them for routine EPI. There have been trials of
autocombustion incinerators in Cambodia, the Philippines, and Viet Nam.

5.7 Adverse events following immunization

Adverse events following immunization continued to feature in the day-to-day
running of the programme at headquarters and in the regions. The public and the
media are increasingly aware of such events, whether real or supposed. WHO
supplied national ministries of health with technical information as a backup for
strong statements in support of continuing vaccination in the face of rumours and
speculation. The “Vaccines are safe” pages on the main WHO web site continued to
be developed and they created much interest.

European Region

The increasing importance of adverse events in the management of national
programmes, as public attention is increasingly directed towards vaccine safety, has
been acknowledged in some countries. In future, more opportunities for discussion
of surveillance techniques for adverse events, analysis of data, and handling of risk
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communication in this regard will be considered. The role of the media and
relationships with them should be included.

5.8 Health reforms

Health reforms are occurring in most countries and changing the way health services
are delivered. While some elements of reform, notably decentralization, have been
in progress in Latin America for several years, the trend is relatively new in Africa
and in the Newly Independent States. In 1998 WHO/EPI commissioned studies in
Uganda and Zambia in collaboration with DANIDA and USAID/BASICS, with
the aim of drawing general lessons from the reform process, reviewing EPI in relation
to the health reform process and developing a reference guide for national
immunization programmes during health reforms.

Similar studies are being conducted in the Newly Independent States and in Central
and Eastern Europe. The main lessons learnt so far were presented at the 1998 meeting
of the GPV Scientific Advisory Group of Experts and are summarized below.

• No single model encapsulates “health reform”. It sometimes involves radical
constitutional and structural changes in health services and other sectors. These
reforms do not occur in a linear fashion; in most cases there are multiple streams
of changes (e.g. hospital autonomy, local health boards, raising revenue locally)
moving at different rates. There are, however, similarities from which lessons
can be drawn in the interest of strengthening immunization services. These
approaches must be designed to ensure that services of adequate quality are
provided, not only in reformed health systems but also during the process of
change.

• Health reform should be seen as an opportunity for reanalysing immunization
priorities and policies. In this process, due consideration must be given to financial
and operational parameters. Where health reform has a strong element of
decentralization, districts have to be adequately informed about established and
projected initiatives in order to incorporate the resources required into their
health plans, acquire the requisite technical and managerial skills, and convey
information to the clients in the community.

• The effects of decentralization on family planning programmes and V&B’s country
studies have shown that some functions should not be decentralized, while others
would benefit from close coordination between the central and peripheral levels.
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 Table 1: Functions of immunization services and levels at which
responsibilities should be held

Function National level only Other levels or close link
between national and other
levels

Formulating national policies, Yes
standards and guidelines

Planning international Yes
coordination (e.g. for NIDs)

Planning service delivery National level coordinates
strategies with other levels, and

disseminates news of
creative and successful local
solutions

Advocacy for allocation of funds Preferable to ensure
from central government; equitable distribution
coordination of donor support

Procurement: preparation of Yes
tender documents, monitoring
quality of products bought
under tender (vaccines,
equipment and supplies)

Purchase, customs clearance, These functions may be
storage, stock management, delegated (as in South Africa)
distribution

Forecasting, quantification Monitoring of quantities With bottom-up forecasting,
forecast national level can aggregate

totals from lower levels, but
total quantity ordered may be
others’ responsibility (as in
South Africa)

Monitoring, surveillance and Aggregate data from lower Local staff, close to point of
reporting; design of formats for levels; key role for acute flaccid service delivery, can act
nationwide use paralysis surveillance data promptly before data reaches

forwarded to WHO regional national level
office

Focal point for research Yes; choice of topics, priority
pertaining to immunization setting and coordination are

needed for best use of
resources

Organizing reviews Yes Lower levels fully involved

In-service training; updating Skill requirements defined as National level participates in
skills per policies, standards and curriculum development;

guidelines training itself is often better
decentralized

Supervision See monitoring and reviews Decentralized
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African Region

Approximately half the countries in Africa are pursuing health sector reform, the
need for which arose from a recognition that central programme direction was not
ensuring availability of health services of satisfactory quality.

In some countries, health sector reform has focused on processes (administration,
planning and finance). This has been accompanied by decreased attention to technical
issues to the point of significantly reducing the central technical expertise in
immunization which is necessary to support services at field level. It is often
unrecognized that the credibility of health sector reform depends on the improved
health of the people, i.e. on accountability, and that health impact depends on the
delivery of effective promotional, preventive and curative services. Equally important
is the fact that decentralized management has the potential to create an improved
match between resources and people’s needs.

WHO initiated studies to show how reform and immunization can work together.
Guidelines on the principles of reform, the key actors and their values will be provided
to countries so that a mutually supportive and beneficial relationship can be
negotiated.

Region of the Americas

The processes of health reform and decentralization of health services are well under
way in the Americas. AMRO has been working with central health authorities to
clarify and strengthen the new roles of the local and central levels. These steps are
essential to keep regional immunization goals as a priority, and to ensure that
immunization services are being equitably delivered. Most countries are going
through a transition period as they implement new decentralized financial and
administrative systems to manage their immunization programmes. This has caused
delays, especially in the allocation of resources for routine vaccination activities and
for emergency outbreak situations. It has been particularly important to monitoring
the work of countries to ensure that technical and managerial capabilities are built
up at the local levels in conducting immunization and surveillance activities. AMRO
is using its programme indicators on vaccination coverage and surveillance to monitor
the impact of these processes.

European Region

Many countries are actively involved in health care reform, and it is expected that
many others will undertake the process. EURO considered it appropriate to analyse
the impact of health care reform on national immunization programmes and services
and to provide technical assistance, and envisages supporting studies on the impact
of health care reform on EPI, ideally in a variety of different country settings,
especially in Central and Eastern Europe and the Newly Independent States. Such
information could be of value to the regional committee as it considers health care
reform.
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5.9 Polio impact studies

The 1988 WHA resolution on polio eradication indicated that the goal should be
pursued in ways that would strengthen the development of the health infrastructure
and primary care.

WHO has commissioned a study to develop and test quantitative and qualitative
methods for assessing the impact of national polio eradication strategies on polio
eradication objectives and on the functioning and development of the health care
system. The methodology was developed and tested, with support from DANIDA,
in a case study in Tanzania2 . The study was designed to deal with the main health
system areas on the basis of hypotheses in which it was assumed that there was
either a positive or a negative influence of polio eradication on the health system. It
was not designed to prove or disprove whether polio eradication strengthens health
systems.

The main finding of the Tanzanian study was that health systems showed a high
degree of resilience towards external influences, for instance an eradication effort.
Many other factors affecting the performance of health systems can be of greater
importance, e.g. health system reforms or macroeconomic adjustment programmes.
The organizational and service delivery capacity of a system at the time of
implementation is likely to be a major determinant of the impact of polio eradication
on the system.

Against a background of eradication programmes being inherently different from
regular health service development, it was found that there was no automatic
connection guaranteeing a positive impact. The effectiveness of eradication cannot
be maximized simultaneously with health system strengthening, and a balance
therefore has to be struck on the basis of national goals in each area.

In order to analyse the impact of polio eradication on health systems, it was agreed
to further refine the Tanzania methodology and to carry out additional case studies.
Work is already under way in Laos and Nepal in collaboration with NORAD and
USAID.

On the basis of the findings a protocol will be developed for more general application
by countries choosing to monitor their eradication efforts closely with a view to
guiding implementation strategies so as to bring about the greatest possible benefit
and the least possible harm.

An underlying assumption for the guidance of further studies is that eradication
activities can make substantial contributions to the strengthening of health systems.
The polio eradication decision was taken 12 years ago, global activities are now well
advanced, and the goal of eradication is within sight. The development of a
methodology that further explores and explains the relationship between eradication
and health system development should be seen primarily as something that could be
applied in future eradication and elimination programmes. It should enable such
eradication programmes to be designed so as to provide the greatest possible benefits
to national health systems without jeopardizing the work of eradication.

2 DiS/IHCAR, case study report, August 1998.
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6.1 Polio Eradication Initiative

Substantial progress was made during 1998 towards the goal of global polio
eradication. Since the World Health Assembly established in 1988 the goal of
eradicating polio while strengthening other health services, polio has rapidly
disappeared from large areas of the world while the capacity to control other
important diseases has been substantially improved in many countries.  The number
of reported polio cases has now fallen by over 90% worldwide, and the virus has
been eliminated from three continents where the disease was endemic and from over
100 countries.  Only 50 countries continue to harbour poliomyelitis, primarily in
sub-Saharan Africa and the Indian subcontinent.

The present report provides an overview of significant developments in the
implementation of polio eradication strategies and in the incidence of polio. Plans
are outlined for accelerated implementation of the strategies in order to meet the
goal of eradication by 2000 set by the World Health Assembly.

6.1.1 National immunization days

Mass immunization campaigns intended to provide two doses of oral polio vaccine
to all children under five years of age are fundamental to the strategy for interrupting
the transmission of poliovirus. At the end of 1997 only five countries where polio
was endemic had not conducted full national immunization days (NIDs). There are
now only two countries in this category, and during 1998 both conducted subnational
campaigns. NIDs or sub-national immunization days were conducted in 97 countries
in 1998, reaching over 450 million children.

The five countries without NIDs at the end of 1997 – the Democratic Republic of
Congo, Liberia, Sierra Leone, Somalia, and Sudan – were all affected by conflict.
Liberia scheduled its first NIDs for December 1998 and January 1999, political
tensions in September 1998 having forced a postponement; the first round reached
more than 580 000 children in all areas of the country, and the second round is
planned for March 1999. The first subnational NID in Somalia was conducted in the
north of the country, beginning in November 1997; in November 1998 full NIDs
covered all areas of the country, and more than 1.4 million children were immunized.
NIDs in Somalia had a significant peace-building component: roads were cleared of
mines to permit access for immunization teams, and some village leaders decreed
that weapons could not be displayed while NIDs were in progress. Under the auspices
of Operation Lifeline Sudan, NIDs reached 800 000 children in southern Sudan.
Villages were reached which had not seen a health worker since the start of the
conflict over 15 years previously.

6. Accelerated disease
control



V&B Annual report, 199860

The NIDs in Sierra Leone were interrupted by an upsurge in fighting. The first
round in December 1998 reached 350 000 children in the 70% of the country under
government control, but the second round was cancelled. NIDs planned for the
Democratic Republic of Congo in August 1998 were postponed because of increased
military activity. Subnational immunization days were held in December 1998 and
January 1999 in five provinces under government control in the south and west of
the country, reaching three million children. Early in 1998, children living in areas
along the eastern border of the country were immunized. NIDs are now being planned
for the dry season of 1999, in the July-September period. In 1997 the Democratic
Republic of Congo conducted subnational campaigns in 23 urban areas. Because
exported Congolese viruses are threatening progress elsewhere in Africa, the
realization of full NIDs in the Democratic Republic of Congo is the highest priority
for the Polio Eradication Initiative.

6.1.2 Laboratory activities supporting polio surveillance

To support surveillance and the detection of poliovirus, and to provide documentation
that will be required for the certification of polio eradication, the Global Polio
Laboratory Network has continued to expand in size. By the end of 1998 the Network
consisted of 117 national and subnational laboratories, 15 regional reference
laboratories and 6 global specialized laboratories. Development of network laboratory
facilities has also continued, with essential supplies and equipment being provided to
more than 40 laboratories. Recognizing the importance of rapid and efficient
communication between the laboratories and programme managers, four laboratories
have been provided with computers and facilities for electronic mail. Plans have
been developed to provide another ten laboratories with computer and e-mail facilities
over the next twelve months.

A new tissue culture cell line, L20B, with increased specificity and sensitivity for the
detection of polioviruses has been introduced in laboratories in all regions. It is
expected that the use of L20B will simplify the isolation and characterization of
poliovirus, particularly in cases with mixed enterovirus infection. A formal system
for the distribution of tissue culture cell lines and reagents for the identification of
polioviruses has been established.

The annual polio laboratory accreditation scheme has been continued and extended.
In all, 80% of the laboratories have now been reviewed for accreditation, and 80%
of these have passed the review. In addition to providing documentation on the
proficiency of the laboratories, the accreditation process itself has been a factor in
the improvement of laboratory performance. Accreditation has encouraged
laboratories to evaluate and document the procedures they are using, and to identify
areas of weakness. It has also identified resource requirements, such as equipment,
supplies and laboratory staff.

6.1.3 Acute flaccid paralysis surveillance

During the past year there was a marked improvement in this aspect of polio
eradication; 21 508 AFP cases were reported, whereas in 1996 and 1997 the
corresponding numbers were 13 857 and 17 365; these figures represent rates of
1.09, 0.57 and 0.72 cases per 100 000 children respectively in countries with AFP
surveillance. Globally, 68% of AFP cases had two adequate stool specimens.
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AFP surveillance has been initiated in all countries where polio is endemic. In some
countries, however, surveillance does not extend beyond the major urban centres.
Countries where a significant improvement in surveillance is necessary are shown in
Figure 17.

Figure 17: Status of polio surveillance in countries where polio is or was
recently endemic, 1997-1998

Surveillance improved significantly in 1998 in the African and South-East Asia
Regions. Designated surveillance staff were working in many countries, and the
AFP rate climbed from 0.16 per 100 000 in 1997 to 0.60 per 100 000 in 1998. The
collection of stool specimens in the African Region rose from 24% to 37%. The
improvement in surveillance was particularly evident in Nigeria, which reported
five AFP cases in 1997 and collected stool specimens from one of them. In 1998,
Nigeria reported 463 cases (35% of the cases in the African Region) for an AFP rate
of 1.10; stool specimens were collected in 39% of cases.

A similar pattern existed in the South-East Asia Region, which reported 10 896
AFP cases and a rate of 0.99, whereas in 1997 the figures were 4550 and 0.32
respectively. The percentage of AFP cases for which stool specimens were obtained
rose from 39% in 1967 to 61% the following year. Most of this improvement took
place in India, where, late in 1997, 53 dedicated surveillance officers were appointed.
India reported only 1005 clinical polio cases in 1996; in 1997, 3047 AFP cases were
reported, giving a rate of 0.22 per 100 000; and in 1998 the figures were 9115 and
1.13 respectively.

In the Eastern Mediterranean Region the non-polio AFP rate remained static at
0.85, while the percentage of cases with adequate specimens rose from 53% to 68%.
The value of laboratory-based surveillance was evident in Pakistan, where the AFP
rate was 0.73 in 1997 and 0.64 for the first 11 months of 1998. The number of
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Non-endemic industrialized
country
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laboratory-confirmed cases fell by 77% and the analyses showed that poliovirus
was concentrated in the Sind and North-West Frontier Provinces. The reporting of
AFP cases, the collection of stools and the identification of virus from Afghanistan,
Somalia and Sudan demonstrated the feasibility of AFP surveillance under even the
most difficult conditions.

Surveillance in the European Region was approaching the standard necessary for
certification. Particular improvement was noted in the MECACAR countries where
polio was endemic. Against a background of continuing improvements in surveillance
and the initiation of certification activities at country level, Tajikistan was the only
country in the European Region with endemic polio where significant improvement
in surveillance was required. In the Western Pacific Region a satisfactory standard
existed: the AFP rate was 1.29 and adequate stool specimens were obtained in 86%
of cases. The Americas Region was certified free of polio in 1994 but there is a need
to continue AFP surveillance until the time of global certification. Some countries
are having difficulty in maintaining high AFP rates as time passes since the last case
was identified.

Worldwide, the reported incidence of poliomyelitis decreased from 5186 confirmed
cases in 1997 to 3624 in 1998. However, this figure should be interpreted with
caution since reporting from a number of countries was incomplete. The geographical
distribution of poliovirus continues to shrink. It is approaching two years since the
last polio case was identified in the Western Pacific Region, which is preparing to be
certified free of the disease in 2000. In the European Region, wild poliovirus was
identified during 1998 only in south-east Turkey, where there were 23 virologically
confirmed cases; mopping-up immunization was conducted during the autumn of
1998 in this area and in bordering areas of Iran, Iraq, and Syria. Turkey will conduct
a full NID and mopping up in both 1999 and 2000.

Figure 18: Reported polio cases and countries with known or suspected wild
poliovirus transmission, 1988-1998
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Poliovirus is now largely confined to South Central Asia, West Africa, Central Africa
and the Horn of Africa. In Asia, a major poliovirus reservoir exists in Afghanistan,
Bangladesh, India, Nepal, and Pakistan; in 1998 these countries reported more than
90% of all polio cases. It should be noted, however, that significant improvements in
surveillance have occurred in these countries. In order to reach the goal set for
2000, additional NIDs and mopping-up campaigns will be conducted in 1999 and
2000. House-to-house immunization will take place during NIDs where and when
appropriate. Because of the continuing exportation of polioviruses from Afghanistan
to neighbouring countries, coordinated cross-border immunization activities were
conducted during 1988 by Afghanistan, Iran and Pakistan, and in 1999 these will be
repeated.

No virologically confirmed polio cases were reported from North Africa and southern
Africa. However, rigorous surveillance has demonstrated the continued circulation
of wild poliovirus in Egypt, at least 12 cases having been confirmed. Additional
NIDs are planned for the spring of 1999, to be followed by mopping up in the autumn.
Although poliovirus has not been found in East Africa, one cannot be confident that
it has been eradicated there because surveillance is still inadequate. Virological
surveillance demonstrates major separate reservoirs of poliovirus in the Democratic
Republic of Congo and in Nigeria. Surveillance is not sufficiently developed in many
countries to give a clear picture of the circulation of polioviruses in Africa. Accelerated
immunization activities are being planned for many African countries with a view to
achieving the 2000 goal.

Figure 19: Countries requiring accelerated
polio immunization activities in 1999-2001

Extra NID rounds each year and/or
extensive mopping up
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In summary, excellent progress is being made towards the goal of global polio
eradication. It is possible that the last case of polio will occur in 2000. To achieve
this, however, NIDs must be conducted in the two countries that have not yet
conducted a full NID. The Democratic Republic of Congo demands the highest
priority. If the target is to be met, additional rounds of immunization and/or mopping-
up must also be conducted in countries where polio remains heavily endemic (see
Figure 19 above). Surveillance must be improved in many countries, particularly in
Africa, in order to detect the final chains of poliovirus transmission so that mopping-
up immunization can be effected and the absence of poliovirus documented after
eradication has occurred.

6.1.4 Progress reports from the regions

African Region

In the wake of the acceleration of the polio eradication initiative, the Regional EPI
programme has encountered a tremendous upswing in interest, support and external
funding. This has allowed an increase in WHO/EPI staff from two in 1989 to 74 in
1998, and expansion into the fields of financial and administrative support,
surveillance, social mobilization, logistics management and planning support.
Technical support to countries was greatly enhanced by the appointment of
intercountry epidemiologists in each epidemiological block and each of the countries
in difficult circumstances, and by the appointment of intercountry and country
logistical and surveillance staff.

National immunization days (NIDs) and acute flaccid paralysis (AFP) surveillance
initially required the full attention of EPI staff at all levels. An increased interest in
EPI at the regional and country levels has resulted in the strengthening of routine
immunization services, integrated disease surveillance, eagerness of countries to
improve measles control, renewed interest in revitalizing activities in relation to
neonatal tetanus, hepatitis B and yellow fever, and the ability of countries to undertake
planning and microplanning during mass campaigns. Polio eradication has become
the main driving force, while many new and additional programmes inside and outside
EPI are going forward strongly.

The interaction with partners has continued to be formalized in the annual meetings
of the Task Force on Immunization in Africa. Concurrently, the Regional Interagency
Coordinating Committee meets to be updated on progress made and future
programme needs. External funding has increased from US$ 1.7 million in 1991/
1992 to more than $46.6 million in 1996/1997; it is mostly used in polio NIDs,
strengthening surveillance and social mobilization, and increasing logistical support
for countries.

High-level commitment to polio eradication has been secured, most notably through
the creation of the Regional Committee for a Polio-Free Africa under the
chairmanship of President Mandela of South Africa. Effective social mobilization,
including the “Kick Polio out of Africa” campaign, has been developed by AFRO
and its partners as a key component of this initiative.

While most countries in the region have had good to excellent coverage during NIDs,
wild poliovirus continues to circulate primarily in West and Central Africa. Low
routine coverage, high population density and high birth rates are some of the reasons
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why the virus continues to circulate. More effort needs to be made to ensure that
every NID is of the highest possible quality.

High-risk countries targeted for extra NID rounds have low routine OPV3 coverage
or are reservoir or conflict countries with large pockets of unimmunized or
underimmunized children and documented widespread virus circulation.

AFP surveillance has improved dramatically, with nearly 80% of the reported AFP
cases having at least one stool specimen taken within 28 days of onset, and with
45% having two specimens taken within 15 days. Except for Tanzania, however, no
countries in the region are meeting the minimum certification standards, and
surveillance quality remains a high priority. In eastern and southern Africa there
have been no cases of wild poliovirus, although AFP detection and distribution is
inadequate in Madagascar, Malawi, and Uganda. AFP detection and distribution
also remains inadequate in Angola, Cameroon, Chad, the Democratic Republic of
Congo, Ethiopia, Gambia, Guinea-Bissau, Liberia, Senegal, and Sierra Leone. There
needs to be an increased focus on district-level performance.

The draft workplan of the African Regional Polio Certification Commission (ARPCC)
addresses: regional certification criteria including documentation required by
countries; a containment plan; and a call for the establishment of national or
intercountry certification commissions. The ARPCC also has an advocacy role.

Region of the Americas

The Region of the Americas has completed its seventh polio-free year. Data from
the region continue to show a deterioration in the surveillance of acute flaccid paralysis
(AFP) in some countries, especially regarding the indicators measuring the percentage
of cases with one adequate stool sample and the one measuring the AFP rate
> 1:100 000 in children under 15 years of age. The latter is critical because it shows
that fewer AFP cases are being detected and entered into the surveillance system,
particularly in Brazil, Haiti, and Paraguay, as shown in Figure 20. AMRO continued
to highlight the need to maintain a sensitive surveillance system for AFP to prevent
the reintroduction of the disease in the region.

Figure 20: AFP rate per 100 000 in children less than 15 years of age and AFP
rate with one adequate stool sample in selected countries, 1998
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South-East Asia Region

In 1994 the Member States of WHO’s South-East Asia Region began to accelerate
the implementation of polio eradication strategies. Polio was endemic at that time in
Bangladesh, the Democratic People’s Republic of Korea, India, Indonesia, Myanmar,
Nepal, and Thailand. Polio surveillance systems using acute flaccid paralysis for
screening were established in most countries in 1997, when funding became available.
Despite improved surveillance, there have been no reports for more than a year of
polio cases associated with wild poliovirus in Indonesia, Myanmar, and Thailand.

The South-East Asia Region contains over 25% of the world’s population and the
largest country with endemic polio (India); progress is therefore vital for the success
of the global polio eradication initiative. In the four years since the strategies were
accelerated, improved surveillance information suggests that Bangladesh, the
Democratic People’s Republic of Korea, India, and Nepal are the only remaining
countries of South-East Asia where the disease is endemic. Indonesia, Myanmar,
and Thailand appear to have interrupted transmission and can be added to the list of
the other polio-free countries in the Region, namely Bhutan, Maldives, and Sri Lanka.
India has made substantial progress in surveillance but continues to have widespread
circulation of type 1 and type 3 polioviruses and to have focal circulation of type 2.
Bangladesh and Nepal are progressing less rapidly. Because of the non-availability
of data, less is known about the polio situation in the Democratic People’s Republic
of Korea.

In order to reach polio zero by 2000 the quality of NIDs in Bangladesh, India, and
Nepal will have to be improved and large-scale house-to-house or family-to-family
mopping-up immunization campaigns will have to be conducted in areas where polio
is still occurring in these countries.

As countries move closer to polio eradication, activities are introduced for improving
the control of other vaccine-preventable diseases. Five countries are considered as
having eliminated neonatal tetanus (NT), while Bangladesh, India, Indonesia,
Myanmar, and Nepal are developing plans to reach the target of less than one NT
case per 1000 live births by 2000, on the basis of adopting the high-risk approach.
These countries aim to immunize all women of childbearing age in high-risk areas
with at least three doses of tetanus toxoid vaccine. Bangladesh plans an NT-measles
campaign in 1999-2000. Indonesia has introduced school-based TT immunization.
In Rajasthan (India) over four million women received two doses of TT during a
UNICEF-sponsored campaign in 1998.

European Region

Operation MECACAR Plus was successfully coordinated by WHO/EURO and
WHO/EMRO. It involved supplementary mass immunization campaigns across
regional and national borders and the coordination of polio eradication activities
among countries where the disease is or was recently endemic.

• National/subnational Immunization Days have been conducted in 13 countries
of the region (at the same time as in eight countries of the Eastern Mediterranean
Region), achieving an average coverage of 95%; more than 17 million children
were immunized in the region.
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• Coordinated mopping-up operations were conducted in October-November
1998, focusing in particular on high-risk territories in neighbouring countries so
as to prevent cross-border transmission (Turkey – Iran – Iraq –Syria). Special
attention was paid to the quality of such action.

In 1998, Turkey was the only country in the region where endemic transmission of
wild polioviruses persisted.  There were 26 cases of confirmed poliomyelitis (24 cases
caused by wild poliovirus type 1 and two caused by wild poliovirus type 3); seven
provinces of south-eastern Turkey were affected. A majority of cases were observed
in non-vaccinated children. The Regional Director, Dr Asvall, met the President of
Turkey, Mr Demirel, to discuss the polio eradication efforts. The President confirmed
that polio eradication would be given high priority until the target was reached.

Efforts focusing on the future development of AFP surveillance, initiated by the
regional office and supported by Member States, resulted in the expansion of such
surveillance and in the improvement of its quality in many countries. The main regional
quality indicators are better than in 1997: the rate of non-polio AFP was 1.15/100 000
and two stools were obtained in 78% of cases. Weekly reporting was introduced in
the region.

Laboratory examination of samples from AFP cases is crucial in surveillance for
polioviruses. Accreditation of the Regional Polio Laboratory Network started in
1997 and continued in 1998: 35 national laboratories were visited and 29 were
accredited. Efforts to improve laboratory performance focused on support for national
laboratories in the Newly Independent States, the Russian Federation, and Turkey,
and some progress was made. Assessments of the quality of AFP/polio surveillance
using the standard WHO/EURO protocol were conducted in 14 countries of the
region (mainly countries involved in operation MECACAR Plus).  Major problems
were identified and plans for action were recommended for each country.

Thanks to technical and financial support received from CDC, Rotary International
and USAID there was substantial improvement in the quality of surveillance.

The process for certification of the European Region as being polio-free is continuing.
National Certification Committees have been established in 47 Member States, and
a manual of operation with a standard format has been distributed to all the countries
in the Region.

Eastern Mediterranean Region

The total number of confirmed cases of poliomyelitis reported from Member States
during 1998 decreased more than threefold compared with 1997. During 1997,
1255 confirmed cases were reported. This could be attributed partly to improved
surveillance and to two outbreaks in Pakistan. Of the 426 cases reported in 1998,
277 (65%) were reported from Pakistan, as compared with the 1147 cases in 1997,
representing a 77% decline under conditions of improving surveillance. The rapidly
improving AFP surveillance in Afghanistan enabled detection and reporting of a
large number of both clinically confirmed and laboratory-confirmed cases of polio.
After an absence of cases in 1996 and 1997, there was one laboratory-confirmed
case in Saudi Arabia during 1998. The case in Saudi Arabia was linked to an imported
virus that was probably brought in by a visiting Afghan family. Of 23 cases reported
from Iraq in 1998, only one case was laboratory-confirmed.
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Almost all Member States have established systems of AFP surveillance. However,
the quality of these systems remains variable. A total of 2856 and 2148 AFP cases
with onset in 1997 and 1998 respectively have been reported. Of the 22 countries
and entities that reported AFP cases in 1998, Bahrain, Cyprus, Egypt, Iran, Iraq,
Jordan, Kuwait, Lebanon, Libya, Qatar, Saudi Arabia, the Syrian Arab Republic,
Tunisia and the Palestinian Authority have achieved or exceeded the minimum
required sensitivity for detecting and reporting cases of non-polio AFP (1 case per
100 000 children aged less than 15 years). Several countries are close to achieving
this level of sensitivity. The overall regional average rate for non-polio AFP in 1998
was 0.9/100 000. During 1998, adequate stool specimens were collected from more
than 80% of all AFP cases in five countries; in six other countries, adequate specimens
were collected from more than 70% cases. Overall, adequate stool specimens were
collected from around 66% of AFP cases, compared with 53% in 1997.

A number of review missions were undertaken in 1997 and 1998 to strengthen AFP
surveillance systems. Although most Member States are making progress in clinical
and epidemiological investigation of AFP cases, much remains to be done to achieve
the quality of surveillance required to target eradication efforts and to certify
eradication.

Laboratory-based surveillance for wild poliovirus in the region, the core component
of AFP surveillance, also made substantial progress in 1998. Only two of
the 12 network laboratories could not be accredited during 1998. However, training
and the provision of equipment and supplies have been initiated and it is expected
that all network laboratories will be fully accredited by mid-1999.

Western Pacific Region

As no new case of poliomyelitis associated with wild poliovirus has been detected
under conditions of high-quality surveillance since March 1997 there is good reason
to believe that indigenous wild poliovirus transmission in the Western Pacific Region
has ceased. As at 11 February 1999, 6330 AFP cases with onset in 1998 were reported
in the region; in 86% of them, two stool samples were taken within 14 days of onset.
Surveillance and supplementary immunization activities were intensified throughout
1997 and 1998. As a result, even though over 12 000 AFP cases were investigated
throughout the Region since the onset of the last poliomyelitis case on 19 March 1997,
no new cases were detected.

It has been the experience in the Western Pacific Region that the efforts to eradicate
the last few instances of wild poliovirus are far more intense than those made at the
beginning of the polio eradication initiative.

A total of 26 NIDs have been conducted in the region from 1992 to 1998.
Supplementary immunization in the 1997-1998 low transmission season was carefully
planned with the aim of making certain that wild poliovirus transmission ceased by
the end of 1997. Cambodia, the Lao People’s Democratic Republic, and Papua New
Guinea conducted NIDs, while China, Mongolia and the Philippines held subnational
immunization days. From November 1997 to April 1998, Cambodia and Viet Nam
each carried out eight rounds of supplementary immunization in high-risk areas.
Mobile teams made house-to-house or boat-to-boat visits on the Mekong River to
ensure that no child aged under five years would be missed.
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By the end of 1997, all eight countries where the disease was recently endemic had
attained the quality of surveillance required to adopt the virological classification of
AFP cases, thereby confirming as poliomyelitis cases only those for which wild
poliovirus was detected in the stools. In 1998, the eight countries were reporting
non-polio AFP at rates exceeding 1/100 000 population under 15 years of age. Two
countries had adequate stool sampling rates, slightly under 60%, but were able to
augment the quality of surveillance with other information, including active search
data, which provided additional evidence consistent with the absence of poliovirus.

The Regional Commission for the Certification of Poliomyelitis Eradication in the
Western Pacific has met three times and reviewed the plans of action of all countries
and areas, and of the Pacific Islands subregion. The process of providing full
documentation for certification of eradication is expected to commence in 1999 and
to be completed in 2000, at the end of which year all countries are expected to be
certified as polio-free.

6.2 Measles control

Since 1990, routine coverage with measles vaccine among children aged 1 year has
levelled off at approximately 80%. In 1997, reported global coverage was 82% and
the lowest Regional coverage (57%) occurred in Africa, where coverage below 50%
was reported in ten of 48 countries. Also in 1997, 702 298 measles cases were reported
in Africa, a decline of 48% compared to 1990. Among the six WHO Regions, Africa
reported the highest incidence in 1997 (47.5 per 100 000), while the Americas reported
the lowest (6.5 per 100 000).

Supplementary measles vaccination campaigns in high-risk areas, such as densely
populated urban and periurban parts of developing countries, are being increasingly
used to accelerate measles control and reduce mortality caused by the disease. In
1997, ten countries (five in Africa, four in South-East Asia and one in the Western
Pacific Region) conducted such campaigns, reaching 5.8 million individuals.

By the end of 1996, all countries in the Americas Region except the United States
had conducted the initial one-time mass measles immunization campaign (catch-up),
aiming at elimination of the disease; a wide age group (usually 9 months to 14 years
of age) was immunized, regardless of vaccination status. Most countries in the Region
have also conducted follow-up campaigns to reduce the number of susceptibles
accumulated since the initial catch-up campaign was implemented. Outside the
Americas Region, campaigns aiming at outbreak prevention or elimination have been
conducted in Bahrain, Bhutan, Kuwait, Jordan, Maldives, Mongolia, New Zealand,
Oman, the United Kingdom, various Pacific Islands, and the countries of southern
Africa. In 1997 alone, 32.8 million children were vaccinated as part of the catch-up
or follow-up campaigns. As of November 1998, catch-up campaigns were in progress
in Australia, the Philippines, Romania, the Syrian Arab Republic, and Tunisia.

Effective measles surveillance is critical for monitoring the impact of vaccination
activities and adapting policies and strategies as required. Measles surveillance systems
need to be strengthened in both industrialized and developing countries. During
1997-1998, three workshops on laboratory diagnosis of measles were organized,
two of them in the Eastern Mediterranean Region and one in the African Region,
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and in 1998 a standardized nomenclature for the genetic characteristics and
relationships among eight groups of wild-type measles viruses was developed.

Figure 21: Countries’ measles programme goals, 1998

Elimination

Outbreak prevention
Control

Goal: 2007

Goal: 2000

Goal: 2010

African Region

Measles caused 549 000 deaths in Africa during 1997 and remains one of the largest
preventable public health problems in the region. The majority of these deaths occur
in West and Central Africa, where immunization coverage is relatively low. The
goals of WHO and the World Summit for Children to reduce measles morbidity by
90% and measles mortality by 95% are not being met through the current strategies.

A joint WHO/UNICEF plan of action has been discussed with countries and partners
to address the acceleration of measles mortality reduction and elimination. The
document proposes introducing measles control strategies at a rate depending on the
capacity of the countries to properly implement the interventions of improved routine
immunization, increased surveillance, targeted supplementary immunization, effective
case management and vitamin A supplementation. WHO and UNICEF consider
that the measles strategies should utilize and expand the microplanning and budgeting
process being used for polio eradication, that they should be incorporated into social
mobilization plans, and that they should be reviewed and approved in the national
interagency coordination committees.
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Region of the Americas

The goal of measles eradication from the Americas was established at the 1994 Pan
American Sanitary Conference. The majority of the countries in the region continue
to control measles successfully and prevent large outbreaks by means of AMRO’s
recommended vaccination strategy for measles eradication. Great progress has been
made towards achieving eradication: there has been a marked reduction in the annual
number of reported cases.  Nevertherless, measles virus continues to circulate in a
few countries.

Figure 22: Reported measles cases, Region of the Americas, 1980-1999

The ramifications of the measles outbreak in southern Brazil in late 1997, when over
52 284 cases were confirmed, continue to affect Bolivia and countries of the Southern
Cone, particularly Argentina and Paraguay. The provisional number of confirmed
cases in the Region during 1998 is 10 758, a 79% reduction compared with 1997.
The measles outbreaks in Argentina and Brazil in 1997 and 1998 have again
demonstrated the lethality of measles virus. Over 100 measles-related deaths have
been reported in the past two years in both countries; most occurred among
unvaccinated infants and children of preschool age. A contributory factor to the
resurgence of measles in Argentina and Brazil was the failure to fully implement the
measles eradication strategy. Once measles virus had been reintroduced, stopping it
by rapidly implementing emergency measles vaccination proved virtually impossible.

These outbreaks demonstrate once again the extreme infectivity of measles virus
and the importance of achieving and maintaining high measles immunity in infants
and children of preschool age, especially those living in urban environments.
Experience in the Americas is showing that the high population density of cities
greatly facilitates the circulation of measles virus  between infected and susceptible
individuals, particularly when the number of susceptible infants and children is high
as a consequence of low vaccination coverage in routine measles programmes.

Source: PAHO/WHO
Data as of 13 March 1999; 162 confirmed cases
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Table 2: Countries in the Americas with measles outbreaks, 1997-1998*

Country Number of cases Probable source of outbreak
1997 1998*

Argentina       125 9 469 Brazil

Bolivia            1 1 004 Argentina/Brazil

Brazil  52 284 2 135 Europe

Canada        579       12 Europe/Japan

Chile          58         4 Brazil

Costa Rica          26       20 Brazil

Guadeloupe        116         2 Europe

Paraguay        121       70 Brazil

Peru          95       10 Brazil

United States        138       89 Brazil, Europe, Japan

   * Provisional data

Complacency has clearly been a major obstacle to achieving the goal of measles
eradication, together with problems that have arisen as countries introduced new
decentralized financial and administrative systems to manage their health systems,
including immunization programmes. Moreover, there still is a need to disseminate
the Plan of Action for Measles Eradication, approved by all ministers of health in
1995, on a wider scale at the municipal level.

Another obstacle is the lack of national resources for purchasing measles vaccines
and other supplies in some countries. AMRO has been collaborating with national
authorities to ensure that sufficient resources are allocated to maintain adequate
stocks of measles and other vaccines, as well as essential supplies. These measures
are vital for the realization of routine immunization services, for mop-up vaccination
activities, and for quick implementation of control measures in the event of an
outbreak. An emergency plan was developed for countries in the Southern Cone
and Brazil, which have been particularly affected by measles outbreaks, in order to
prioritize a public health response.  The Minister of Health of Brazil endorsed the
plan, and implementation will begin in that country in May 1999.

Member States need to take a proactive approach to prevent measles outbreaks.
Outbreaks have provided opportunities, however, to reinforce surveillance and obtain
the  commitment required for meeting the goal of eradication by the year 2000.
Considerably greater efforts are needed in analysing outbreaks, disseminating the
lessons learnt among health workers, and translating the information obtained to
decision-makers at the policy level.

It is vital that AMRO’s recommended vaccination strategy for measles eradication
be implemented in full, and that other groups potentially at high risk for measles be
included, such as health care workers, college and university students and faculty
members, military personnel and people working in the tourist industry. In order to
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achieve measles eradication, annual routine vaccination coverage must be at least
95% in every district or municipality of every country of the region, and follow-up
campaigns must be conducted among children aged 1-4 years at least every four
years.

In the final phase of the measles eradication initiative a national surveillance system
is required that is sensitive enough to detect measles virus circulation in all areas of
the countries concerned. Sustained efforts are needed to ensure that local surveillance
units have the technical, human and financial resources needed for carrying out active
measles surveillance. The timely detection of a suspected measles outbreak is essential
so that the rapid implementation of control efforts can bring about decreased
transmission.  Moreover, the careful investigation of measles outbreaks can be expected
to provide countries with useful information concerning persons at risk for the disease.

South-East Asia Region

Measles continues to be a major cause of morbidity and mortality in the region:

114 000 cases were reported in 1997, but the true incidence is likely to be several
million cases. In the absence of a regional resolution calling for measles elimination,
countries are implementing strategies aimed at disease control and outbreak
prevention.

Improved surveillance is vital in order to improve the targeting of immunization
activities, and countries are building on experience gained in AFP surveillance to
establish NT and measles surveillance. Indonesia, Sri Lanka, and Thailand have
established laboratory confirmation for measles, which, for the present, is being used
to confirm outbreaks.

European Region

The strategic plan for measles elimination in the European Region was considered at
the Thirteenth European Advisory Group on Immunization (EAG) and at the PMM
in November 1997. The EAG was convinced that the elimination strategy, which is
based on the identification of susceptibility, was the most appropriate approach for
the region. It was agreed that the target date for elimination should be 2007 but that
this could be brought forward, especially if some West European countries, where
measles control is presently of low political priority, made a full commitment to
elimination. Activities on measles elimination continued, and although it proved
impossible to present the regional plan of action to the regional committee, measles
elimination was endorsed as one of the health-for-all targets in the 21st Century and
was therefore approved by the regional committee.

The plan still needs to be referred to national authorities and, in response, national
plans need to be developed. Each country will have to interpret the regional plan of
action in the light of its own circumstances. Every possible opportunity should be
sought to recruit the support of national and international agencies as soon as possible.
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Eastern Mediterranean Region

Measles elimination activities included national mass campaigns in Jordan (late 1997),
Bahrain (early 1998) and Saudi Arabia, Syria, and Tunisia (late 1998). Moreover, the
acceleration of measles control activities included the implementation of immunization
campaigns in identified high-risk areas in Iran during 1997 and in Egypt during
1998.

During 1997, 33 342 measles cases were reported from Member States, slightly
more than in 1996. Outbreaks continued to be reported from various countries.
However, measles surveillance is still weak in most Member States and there is gross
underreporting of cases.

At its forty-fourth session on 4-7 October 1997 in Teheran, the regional committee
adopted a resolution concerning measles elimination from Member States by the
year 2010. The resolution indicated that measles elimination activities should not in
any way jeopardize poliomyelitis eradication activities. Two planning workshops
were conducted in 1998. The first was attended by representatives of countries and
entities that had already started, or were eligible to start, measles elimination activities,
namely Bahrain, Cyprus, Kuwait, Jordan, Morocco, Oman, Qatar, Saudi Arabia,
Syria, Tunisia, the United Arab Emirates, and the Palestinian Authority. Kuwait and
Oman, having conducted national mass campaigns some years previously, prepared
plans for follow-up activities.

Bahrain and Jordan conducted the first phase of their campaigns in late 1997 and
early 1998 respectively, targeting school-age children, and planned the second phase
for preschool children in 1999. Other countries developed plans for such campaigns.
In late 1998, campaigns were implemented in Saudi Arabia, Syria, and Tunisia.

The second workshop included the rest of the countries that planned to accelerate
measles control, with emphasis on raising routine coverage, establishing measles
surveillance and conducting immunization activities in identified high-risk areas. As
polio eradication becomes a reality in these countries they will commence full
implementation of measles elimination strategies.

Western Pacific Region

Overall coverage for the region in 1997 was 94%, although there was considerable
variation between countries.

Of the 20 Pacific Island countries and areas, 15 conducted nationwide measles
campaigns in 1997 and 1998. New Zealand conducted a measles campaign in 1997
and successfully averted a major outbreak. Australia launched a national measles
campaign in August 1998. In September 1998, the Philippines began a national measles
campaign targeting 27 million children aged 9 months to 15 years.

Other large countries have not yet embarked on measles campaigns, but surveillance
for measles is being improved by integration with AFP surveillance wherever possible.
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6.3 Neonatal tetanus control

Neonatal tetanus (NT) is the second most important cause of death from vaccine-
preventable diseases. It is estimated that there are approximately 400 000 cases
annually. By 2000 it is intended that there should be less than one case per thousand
live births in every district of every country. Neonatal tetanus has been eliminated in
111 countries, which means that some 800 000 deaths from neonatal tetanus and
40 000 maternal deaths have been prevented.

The primary strategies for achieving elimination are:

1) vaccination of pregnant women with at least two doses of tetanus toxoid (TT);

2) provision of clean delivery services for all pregnant women.

Globally reported TT2+ coverage among pregnant women increased slightly to 64%
in 1997. Of the 49 countries that have not eliminated neonatal tetanus, 17 are
committed to the elimination goal and have national plans for elimination.

Figure 23: Neonatal tetanus elimination status, 1998

Eastern Mediterranean Region

The high-risk approach for the elimination of neonatal tetanus, with two rounds of
immunization of all the women of childbearing age in identified high-risk areas, was
implemented in some Member States, among them Egypt, Iraq, Pakistan, and Sudan.
However, only limited areas were covered and not all identified high-risk areas were
included.

Eliminated throughout country

Eliminated in 50% or more districts
Eliminated in 10-49% of districts
Eliminated in less than 10% of districts
Not applicable
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The neonatal tetanus target was achieved in Bahrain, Cyprus, Iran, Jordan, Kuwait,
Lebanon, Libya, Morocco, Oman, Qatar, Saudi Arabia, the Syrian Arab Republic,
Tunisia, the United Arab Emirates, and the West Bank and Gaza Strip, and among
the population assisted by UNRWA. The elimination target has not yet been achieved
in Afghanistan, Djibouti, Egypt, Iraq, Pakistan, Somalia, Sudan, and Yemen. Among
these countries, Djibouti, Egypt, and Iraq are very close to achieving the goal, only
a few districts having higher rates than the target.

The number of cases of neonatal tetanus reported from Member States during 1997
was 2799, more or less comparable to that reported in previous years. However,
neonatal tetanus remains a seriously underreported disease. In some countries, such
as Afghanistan and Somalia, the surveillance system is extremely weak or almost
non-existent. Other countries, for instance Egypt, have sensitive surveillance systems
detecting and reporting more than 70% of cases. Most Member States that did not
reach the elimination goal have started the high-risk approach for attaining it by
2000. Nationwide neonatal tetanus elimination plans of action based on the high-
risk approach are available for all Member States needing them. Furthermore, district
microplans were formulated with detailed costing for Egypt, Pakistan, Sudan, and
Yemen. Limited high-risk activities were conducted in Egypt and Sudan in 1998.
Countries are identifying and submitting proposals and seeking funds from various
partners.

6.4 Vitamin A supplementation

EPI is helping to solve the serious child health problem of vitamin A deficiency
(VAD). The distribution of vitamin A capsules when NIDs are held and during routine
immunization sessions is helping to prevent child deaths and achieve the Children’s
Summit goal of eliminating VAD by the turn of the millenium.

Over 250 million children under five years of age are at risk of vitamin A deficiency.
VAD, as well as being a cause of blindness, is now known to be the root cause of
many child deaths. It is estimated that 1-3 million children die annually because of a
lack of vitamin A. Improving the vitamin A status of deficient children strengthens
their immune system and enhances their resistance to disease, thereby markedly
improving health status. It has been shown that the provision of vitamin A capsules
can reduce all-cause childhood mortality by 23-34%, measles mortality by 50%,
and diarrhoeal disease mortality by 33%.

EPI offers a ready-made vehicle and infrastructure to deliver vitamin A supplements.
In 1998 more than 40 countries administered vitamin A during NIDs; 26 of these
were in Africa, where the prevalence of vitamin A deficiency is highest. In 1999
many other countries are planning to add vitamin A administration to their NID
activities. Progress is also being made in combining vitamin A administration with
routine immunization services targeting postpartum mothers at the first EPI contact
within six weeks of delivery, and with measles vaccination of children aged 9 months.

With funding support from the Micronutrient Initiative in Canada, EPI has:

• recruited a full-time vitamin A staff member to provide technical assistance and
advocacy;

• produced policy documents and training materials;
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• provided financial support to 12 countries in the African Region for the
operational costs of including vitamin A administration in NIDs;

• revised the EPI Monitoring and Surveillance System and Database to include
vitamin A coverage.

Region of the Americas

The Micronutrient Initiative of Canada has provided AMRO with grant support
and the provision of vitamin A capsules for a project that combats vitamin A deficiency
through supplementation.  AMRO’s Food and Nutrition Programme and the Division
of Vaccines and Immunization are embarking on a two–year project to provide
vitamin A supplements to children aged 6-24 months  and mothers up to six weeks
postpartum through immunization contacts. Brazil, the Dominican Republic, Ecuador,
El Salvador, Nicaragua, and Peru have been targeted for this project because of
severe vitamin A deficiency and/or because there is a strong infrastructure of
immunization services in these countries.

This collaborative effort has the objectives of ensuring the highest possible coverage
of the target population with vitamin A and of further enhancing vaccination coverage.
Given EPI’s 90% coverage for DTP-1 vaccines in the region, national immunization
programmes provide reliable routine contacts with health services for mothers and
children.  The strategy for this project, therefore, is to integrate vitamin A
supplementation into immunization services, i.e. to use the EPI infrastructure as a
means of extending coverage of vitamin A supplementation, which consists of two
doses of 100 000 IU each for children aged 6-12 months and two doses of 200 000 IU
each for children aged 13-24 months. These will be provided through EPI
immunization contacts, i.e. NID campaigns and routine immunization services.
Postnatal supplementation for women up to six weeks after delivery at a single dose
of 200 000 IU will be provided through maternal and child health service contacts.

Eastern Mediterranean Region

Countries were encouraged to deliver vitamin A supplementation through routine
EPI, as well as through supplementary immunization activities, including polio
national immunization days (NIDs) and anti-measles campaigns. Vitamin A was
included in NIDs in Afghanistan, Somalia and Yemen, and is planned to be included
with routine immunization activities in Egypt early in 1999.

Western Pacific Region

Neonatal tetanus was recently reported by Cambodia, China, the Lao People’s
Democratic Republic, Papua New Guinea, the Philippines, and Viet Nam. Surveillance
for neonatal tetanus is steadily improving, as is immunization coverage with tetanus
toxoid. A greater emphasis is now being placed on responding to reported cases of
neonatal tetanus, and the protection-at-birth method for measuring tetanus toxoid
coverage is gaining wider use.
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This section analyses trends in the funding of the Department over a five-year period,
since the Global Programme for Vaccines and Immunization was created early in
19943 . However, the detailed analysis which follows can only be made on contributions
channelled through WHO, and does not take into account either the extensive national
resources mobilized for immunization programmes, or bilateral contributions.

Two additional preliminary comments may be made:

• the increase in voluntary contributions received by the Department is the result
of a global effort made at WHO headquarters, in the WHO regional offices, and
by donors who play a major advocacy role in raising global interest in vaccine-
preventable diseases;

• although voluntary contributions have increased for all aspects of the Department,
the largest increase is due to the extensive commitment of some donors towards
the eradication of poliomyelitis, particularly since 1996.

All voluntary contributions received, in the period 1994-1997, by the Pan American
Health Organization for immunization activities under the PAHO Special Programme
for Vaccines and Immunization (SVI) have been incorporated into this analysis.

Voluntary contributions increased most for the regions and countries.

Voluntary contributions to the regions and countries, including those received by
the Pan American Health Organization for immunization activities, increased from
US$ 7.9 million in 1994 to $12.3 million in 1995, $27.9 million in 1996, $45.6 million
in 1997, and $75.6 in 1998.

In the same period, voluntary contributions to the Department for the global and
interregional level amounted to $11.6 million in 1994, increased in 1995 to
$13.9 million, stabilized in 1996 ($13.6 million), and increased again in 1997 to
$15 million and in 1998 to $23.2 million (Figure 24).

7. How the Department is
funded

3 This section reports on funding received by the Global Programme for Vaccines and Immunization
(GPV), before it was changed to the Department of Vaccines and other Biologicals (V&B).
However, to keep this report in accord with the current situation, reference is made throughout to
the Department of Vaccines and Other Biologicals (V&B).
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All voluntary contributions received at the global/interregional and regional/country levels for V&B
activities in 1994-1998 (including contributions received by the Pan American Health Organization
for immunization activities).

The exponential increase in voluntary contributions received by V&B at all levels
is largely due, since 1994, to the extensive commitment of some donors towards the
eradication of poliomyelitis.

Voluntary contributions recorded by WHO under the Voluntary Fund for Health
Promotion, a special account for the eradication of poliomyelitis, amounted to
$4 million in 1994, doubled in 1995, reached close to $24 million in 1996 and were
up to $43 million in 1997. In 1998, they reached a total of $73.1 million (Figure 25).

Contributions for poliomyelitis eradication represent 28% of all contributions received
for headquarters and interregional activities, and 93% for regional and country level
activities.

The above amounts reflect only funds recorded by WHO as voluntary contributions.
A similar increased financial commitment to the eradication of poliomyelitis has also
been made in the past few years by many countries through the direct support of
their national immunization days and routine immunization using national resources,
and by donors through bilateral support and contributions to UNICEF for the
purchase of vaccines.

Figure 24: Global and interregional income, 1994-1998

Global and interregional income increased in 1998, and regional and country funding continued
to grow rapidly.
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Simultaneously, voluntary contributions for activities other than polio eradication
increased by 44% from $15.5 million in 1994 to $22.3 million in 1998.

It is important to stress that funds made available for the eradication of poliomyelitis
benefit other aspects of EPI, particularly the cold chain, training and surveillance
(including laboratory activities). Current work on the eradication of poliomyelitis
also builds an international awareness and commitment which should benefit
forthcoming global efforts aimed at the eradication or elimination of other major
childhood diseases.

Figure 25: Voluntary contributions, 1994-1996
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Since 1994, the extensive commitment of some donors towards the eradication of poliomyelitis
has been translated into a notable increase in voluntary contributions specified for this priority.

All voluntary contributions received in 1994-1998 at the global/interregional and regional/country
levels for the eradication of poliomyelitis and for all other V&B activities (including contributions
received by the Pan American Health Organization for immunization activities).
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Many donors are contributing to Department activities in the regions and countries
as well as at headquarters.

Figure 26: Donor contributions to headquarters and regional activities

The African, South-East Asia, and Eastern Mediterranean Regions benefited most
from the increase in voluntary contributions in 1998.

Voluntary contributions to the Department at the regional and country levels followed
different trends in 1997, when compared to 1996 (Figure 27).

During 1994-1998, the biggest increase in voluntary contributions was largely due
to increased funding by Rotary International (for the African, South-East Asia, and
Eastern Mediterranean Regions), the United States and Australia (for the Western
Pacific Region), and Canada and the United Kingdom (for  the African Region).
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Total HQ/interregional: $23.2 million

Total regions/countries:  $75.6 million
Total 1998:  $98.8 million
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All voluntary contributions received, at the regional and country level, for V&B activities in 1994-
1998 (including contributions received by the Pan American Health Organization for immunization
activities).

For Department activities at headquarters, voluntary contributions remain highly
specified, 65% in 1998.

In 1994 and 1995, the proportion of unspecified contributions received by the
Department for headquarters and interregional activities was stable (5% in both
years). Unspecified contributions increased from 9% in 1996 to 19% in 1997 and
20% in 1998, but still remain below the Department’s target of 50%.

However, in the same period, the proportion of designated contributions (for use by
one of the V&B teams at headquarters) decreased steadily (53% in 1994 to 49% in
1995 and 41% in 1996), with marked reductions to 25% in 1997 and 15% in 1998.
Simultaneously, specified contributions increased from 41% in 1994 to 65% in 1998.

The total of unspecified and designated contributions remained stable during the
period 1994-1997, averaging $6.9 million per year, and increased to $8.1 million in
1998, while specified contributions increased from $4.8 million in 1994 to $15.1 million
in 1998 (Figure 28).

The reverse trend shown in Figure 28 indicates that unspecified contributions to the
Department increased to the detriment of unspecified (designated) contributions to
V&B teams at headquarters, and not to the detriment of specified contributions.

Figure 27: Voluntary contributions

Three regions benefited most from the increase in voluntary contributions in 1998.
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The Department, therefore, is still far from meeting its target of 50% unspecified
voluntary contributions and will continue to seek a higher proportion of unspecified
funds. The lack of unspecified funds makes it difficult to fund priorities that do not
have donor attraction and reduces management flexibility, since funds cannot
effectively be allocated according to priorities set by the Department.

Figure 28: Unspecified contributions

Unspecified contributions to V&B for headquarters and interregional activities continue to increase,
to the detriment of contributions designated for the V&B teams; specified contributions increase.

All voluntary contributions received for V&B activities in 1994-1998, at the global and interregional
level only.

Funding from the WHO regular budget for the Department at headquarters
contributes the largest proportion of the total resources available to the Department.

WHO regular budget available in 1998 for salaries and activities (half of 1998-1999
implementation) amounted to $3.5 million. In addition, an amount of
$750 000 was allocated for 1998-1999 (or $375 000 per year) as a special contribution
to the eradication of poliomyelitis. The total WHO regular budget allocation
represents 14% of the total income.
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Over the year the Document Centre produced a total of 77 documents: 45 in English,
23 in French, 5 in Spanish, 4 in Russian.  Most of these documents are available
electronically via the Internet (on the V&B Document Centre web site at
www.who.int/gpv-documents).

General documents

Global Programme for Vaccines and Immunization

WHO/GPV/98.01 GPV Programme Report, 1997
(English, Summary in French)

WHO/GPV/98.02 GPV Catalogue '98 (English only)

WHO/GPV/98.03 GPV Programme brochure – Revision
(English only)

WHO/GPV/98.04 Strategic plan, 1998-2001 (English only)

WHO/GPV/98.06 Report of the meeting of the Scientific Advisory
Group of Experts (SAGE), Geneva,
9-11 June 1998 -- CVI and GPV (English only)

WHO/GPV/98.07 Thermostability of vaccines (English; French)

WHO/GPV/98.08 Report of the meeting of interested parties of the
Global Programme for Vaccines and Immuniza-
tion, Geneva, 12 June 1998 (English only)

Expanded Programme on Immunization

WHO/EPI/GEN/98.01 WHO-recommended standards for surveillance
of selected vaccine-preventable diseases
(English only)

WHO/EPI/GEN/98.02 List of articles in the WHO Weekly Epidemio-
logical Record, 1997 (English only)

WHO/EPI/GEN/98.03 Global eradication of poliomyelitis: Report of the
second meeting of the Global Commission for the
Certification of the Eradication of Poliomyelitis,
Geneva, 1 May 1997 (English only)

Annex:
Documents produced in 1998
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WHO/EPI/GEN/98.04 Global eradication of poliomyelitis: Report of the
second meeting of the Global Technical Con-
sultative Group (TCG), 28 April 1997
(English only)

WHO/EPI/GEN/98.05 Proposed global action plan and timetable for safe
handling and maximun laboratory containment of
wild polioviruses and potentially infectious
materials (English only)

WHO/EPI/GEN/98.06 Distribution of vitamin A during national immu-
nization days – An addendum to the Field Guide
for supplementary activities aimed at achieving
polio eradication, 1996 revision (English; French
in progress)

WHO/EPI/GEN/98.07 Integration of vitamin A supplementation with
immunization: polilcy and programme implica-
tions. Report of a meeting, 12-13 January 1998,
UNICEF, New York (English; French)

WHO/EPI/GEN/98.08 Yellow fever Technical Consensus Meeting,
Geneva, 2-3 March 1998 (English; French in
progress)

WHO/EPI/GEN/98.09 District guidelines for yellow fever surveillance
(English; French in progress)

WHO/EPI/GEN/98.10 Global summary information system, September
1998 (English only)

WHO/EPI/GEN/98.11 Yellow fever (English; French in progress)

WHO/EPI/GEN/98.12 Report of the meeting on the scientific basis for
stopping polio immunization, Geneva,
23-25 March 1998 (English only)

WHO/EPI/GEN/98.13 Global eradication of poliomyelitis: Report of the
third technical consultation, Geneva,
7-8 July 1998 (English only)

WHO/EPI/GEN/98.14 List of articles in the WHO Weekly Epidemio-
logical Record, 1998 (English only)

WHO/EPI/GEN/98.15 Information for Action (IFA) – Developing a
computer-based information system for the
surveillance of EPI and other diseases
(English only)

Expanded Programme on Immunization – Cold Chain

WHO/EPI/LHIS/98.01 Temperature monitors for the vaccine cold chain
(English; French to follow)

WHO/EPI/LHIS/98.02 Safe vaccine handling, cold chain and immuniza-
tions - A manual for the Newly Independent
States – (English and Russian)



V&B Annual report, 199886

WHO/EPI/LHIS/98.03 Product Information Sheets: 1998 Supplement to
the 1997 edition (English only)

WHO/EPI/LHIS/98.04 PEV Fiches signalétiques d'article, 1998 (French
only; comprises the English 1997 edition plus the
1998 supplement)

WHO/EPI/LHIS/98.05 Technet Consultation, Copenhagen,
16-20 March 1998 (English only)

WHO/EPI/LHIS/97.04 Rev.1 Safety of injections: WHO-UNICEF policy
statement for mass immunization campaigns
(Revision in English, French, Spanish)

Catalogue 078 Juma and safe injections (English; French)

Vaccine Research and Delivery

WHO/VRD/GEN/98.01 Report on the meeting on maternal and neonatal
pneumococcal immunization, Geneva,
26-27 January 1998 (English only)

WHO/VRD/GEN/98.02 VRD report of the Technical Review Meeting,
7-8 June 1998. Achievements and plan of activi-
ties, July 1998-June 1999 (English only)

Vaccine Supply and Quality

WHO/VSQ/98.01 Third annual meeting of the Advisory Committee
on Training (ACT), 2-3 February 1998
(English only)

WHO/VSQ/98.02 General VSQ brochure (English only)

WHO/VSQ/98.03 WHO policy statement: Ensuring the quality of
locally produced vaccines and the viability of
local production
(English, French, Russian, Spanish)

WHO/VSQ/98.04 Guide for a quality systems manual in a control
laboratory (English; Spanish)

WHO/VSQ/98.05 Guidelines for the international procurement of
vaccine and sera (English, French, Russian)

Training materials

WHO/EPI/TRAM/98.01-11 Immunization in practice: Modules 1-11
(English; French in progress)

WHO/EPI/TRAM/98.12 Immunization in practice: Learning activities
module (English; French in progress)

WHO/EPI/TRAM/98.13 Immunization in practice: Trainers' guide
(English; French in progress)
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WHO/EPI/TRAM/97.06 A course for health workers: Identifying and
overcoming obstacles to increased coverage:
Participants modules 1 and 2
(English; French in progress)

WHO/EPI/TRAM/97.07 A course for health workers: Identifying and
overcoming obstacles to increased coverage:
Guide for course facilitators
(English; French in progress)

Newsletters and Updates

EPI Update 33 (Nov. 1998) Using national immunization days to deliver
vitamin A (English; French)

GPV/VIN/98.01 Vaccine & Immunization News, Number 6
(March 1998) (English; French)*

GPV/VIN/98.02 Vaccine & Immunization News, Number 7
(June 1998) (English; French)*

WHO/EPI/PN/98.01 Polio News, Issue 1, October 1998
(English only)

WHO/EPI/PN/98.02 Polio News, Issue 2, December 1998
(English only)

Translations of previous years’ documents

WHO/EPI/GEN/97.03 Polio - The beginning of the end (French and
Russian versions)

WHO/EPI/TRAM/97.02 Treating children with measles (French)

WHO/GPV/96.04 State of the world’s vaccines and immunization
(Russian version)

WHO/VSQ/97.01 and 2 Parts 1 and 2: A WHO guide to good manufac-
turing practice (GMP) requirements (Spanish)

WHO/VSQ/97.06 Procedure for assessing the acceptability in
principle of vaccines for purchase by UN
agencies (Spanish)

* Issues 6 and 7 of Vaccine and Immunization News have been translated and reproduced for local
use in the People’s Republic of China.
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Statistics on distribution of documents

Regions T ypes of document and materials sent to Regions, 1998

EPI/GEN EPI/TRAM EPI/LHIS     GPV    VSQ VRD Audio- Totals
visual

AFR  4 000    666 1 210    425    178 120 5 353 11 952

AMR  1 271      15    216    195    173   64      82   2 016

EMR  2 552    170    290    200    528   85    172   3 997

EUR  2 956    450    781    593    128   75    186   5 169

SEAR     597    100    148      95    175   74    204   1 393

WPR  1 364      54    240      29      70   18    300   2 075

TOTALS 12 740     1 455       2 885 1 537 1 252 436 6 297 26 602

Distribution of documents and audiovisual materials
by regions in 1998, showing quantities
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