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TARGET 5

REDUCING COMMUNICABLE DISEASE

By the year 2000, there should be no indigenous cases of poliomyelitis, diphtheria, neonatal tetanus,
measles, mumps and congenital rubella in the Region and there should be a sustained and continuing
reduction in the incidence and adverse consequences of other communicable diseases, notably HIV

infection.

ABSTRACT

The EAG proposed targets and recommendations for the elimination of poliomyelitis, neonatal
tetanus, indigenous diphtheria and measles, for reducing the carrier incidence of hepatitis B
virus in children under five years, and for controlling mumps, pertussis, congenital rubella and
invasive disease caused by Haemophilus influenzae type b. Achieving these targets would
require appropriate political will, well defined strategies, the necessary managerial and financial
resources, well organized public health systems with laboratory-based infectious diseases
surveillance, high immunization coverage, national and international collaboration, and national
immunization programmes that were sustainable and self-sufficient from the earliest possible
date. The EAG agreed that poliomyelitis eradication remained the first priority for national
elimination programmes. It believed, however, that measles elimination strategies needed to
be accelerated and that an operational plan should be developed. The EAG agreed that
hepatitis B prevention was a high priority. The Group recommended that all countries
implement systems to monitor adverse events following immunization and safe immunization
practices. The EAG was aware that public and professional concerns about vaccine safety
would increase in both developed and developing countries, with the potential to seriously
undermine confidence in immunization. The EAG considered that, subject to public health
justifications for resource utilization, there could be useful roles for rotavirus and varicella
vaccines in routine programmes. The Group recognized the advantages of new combination
vaccines, but was also aware of some of their shortcomings. The EAG was appreciative of the
progress towards poliomyelitis eradication in the Region, and endorsed the definition for
classification of vaccine-associated paralytic poliomyelitis.
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INTRODUCTION

The fourteenth meeting of the European Advisory Group on the Expanded Programme on
Immunization (EAG/EPI) was held at the headquarters, Public Health Laboratory Service,
Colindale, London, United Kingdom, from 27 to 29 January 1998. The meeting was chaired by
Dr N. Begg, the Secretary was Dr C. Roure and the Rapporteur was Dr D. Salisbury. After
welcoming the participants to the Public Health Laboratory Service, Dr Begg informed the
meeting of the sad death of Dr Boris Bytchenko, previous Regional Adviser for Communicable
Diseases, and asked those present to stand for a few moments in respect.

Scope and purpose

The topics for discussion and the aims of the meeting included:

• EPI priorities in the European Region and HFA strategy;

• side effects and contra-indications;

• preparation of a questions/answers booklet to facilitate the day-to-day work of EPI managers
(contra-indications, intervals between vaccines, focusing on BCG, polio, measles, hepatitis B
and DPT);

• pros and cons of the introduction of new vaccines into the routine immunization schedule –
rotavirus, varicella – and issues relating to combined vaccines;

• polio progress report and VAPP core definition.

HEALTH FOR ALL STRATEGY (21ST CENTURY): TARGETS FOR ERADICATION,
ELIMINATION AND CONTROL OF INFECTIOUS DISEASES THROUGH IMMUNIZATION IN
THE EUROPEAN REGION

In 1984, the World Health Organization Regional Committee for Europe adopted target 5
within the framework of the strategy for health for all by the year 2000. This target set a date for
the regional elimination of poliomyelitis, diphtheria, measles, rubella and neonatal tetanus and
was subsequently amended to include the elimination of mumps.

Current situation

Member States and the Regional Office remain strongly committed to the target of
poliomyelitis elimination and Member States have implemented the necessary actions to
strengthen surveillance, introduce mass immunization campaigns in countries still polio
endemic, and to start the certification process for polio eradication. A regional polio laboratory
network including national, sub-national and regional laboratories, and closely integrated into the
global network, has been set up and a European bank of polioviruses has been established.

Widespread immunization of infants and pre-school children with diphtheria toxoid in all
European countries in the 1950s and 1960s had resulted in a dramatic decline in both clinical
disease and carriage. Diphtheria incidence reached an all time low in 1980 when only 623 cases
were reported in the Region. At that time, the elimination target for the year 2000 seemed
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realistic. However, control of diphtheria declined in 1990 in the Russian Federation and since
1994, epidemic diphtheria had spread to all NIS of the former USSR. Between 1990 and 1996,
these countries reported more than 95% of all diphtheria cases worldwide. Due to strenuous
efforts, in most newly independent states and the Baltic countries, the epidemic is now coming
under control. In 1997, about 7000 cases of diphtheria were reported, compared to about 50 000
cases in 1995 and 1996.

The global goal of 95% reduction in measles mortality has been achieved in the European
Region, although the elimination of disease by the year 2000 is unlikely to be achievable.
However, a review of the trends within the Region considered that elimination within 10–15
years was feasible provided that countries could achieve considerable changes in surveillance
and immunization strategy. In 1997, the EAG outlined a strategic plan for measles elimination
which was presented to the national programme managers’ meeting in Berlin and endorsed. A
plan of operation will now be developed and submitted to the Regional Committee.

Most countries of the Region have failed to achieve the targets for elimination of congenital
rubella. Due to financial constraints, rubella vaccine has not been introduced in the national
programmes of 15 Member States. Surveillance of congenital rubella is inadequate or non-
existent in several countries. In those countries where rubella vaccine has been introduced,
mainly as MMR, coverage levels range from 25 to over 95%.

In countries that do use mumps vaccine, usually as MMR, coverage data matches that for
measles and rubella. However, four countries are still not using mumps vaccine.

Immunization against pertussis has been inadequate in a number of countries, particularly in
the few countries of Western Europe that have not or only partly used whole cell pertussis
vaccines; the licensing and availability of acellular pertussis vaccines in these countries will
therefore increase coverage. In the NIS, large proportions of children have received only
diphtheria tetanus toxoids, instead of DTP, since the mid-1980s. In the NIS and Baltic states, due
to reduced list of contraindications, coverage with DTP is now also increasing. In 1996 and 1997
increases in pertussis incidence have been reported from Denmark, the Netherlands, Norway and
Switzerland. Whilst the efficacy of locally-produced pertussis vaccine is under investigation in
the Netherlands, in other countries, increases in the number of laboratory confirmed pertussis
cases may be a surveillance artefact due to higher compliance with reporting.

Universal immunization against hepatitis B is in place in 15 countries and against
haemophilus influenzae b in 16 countries. Impressive decreases in invasive disease caused by
h.influenzae have been reported within a very short time of onset of immunization. Due to
financial restraints, the majority of countries with the highest HBsAg prevalence have been only
partly able to introduce hepatitis B vaccine. The implementation of hepatitis B immunization
within the Region remains one of the most important objectives.

Only two of the targets set in 1984, elimination of poliomyelitis and elimination of neonatal
tetanus, are likely to be reached by the year 2000. Lack of political commitment in many states,
the impact of economic transition in many Eastern European countries, and insufficient
involvement of the medical community and general public were some of the important factors
for these failures. Elimination and eradication programmes are proving more challenging than
expected.
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Preliminary targets for a new health for all strategy

Two levels of new targets are proposed, elimination of vaccine-preventable diseases, and
control of vaccine-preventable diseases. In order to achieve these objectives, there will need to
be:

• appropriate political will;

• well defined strategies;

• necessary managerial and financial resources:

• well organized public health systems with laboratory based infectious diseases surveillance;

• high coverage of immunization;

• national and international collaboration; and

• national immunization programmes should be sustainable and self-sufficient from the
earliest possible date.

The highest priorities were the elimination of poliomyelitis (see below), acceleration of
strategies to eliminate measles, and prevention of hepatitis B.

Following endorsement of the EURO regional plan for measles elimination by the national
programme managers at their Berlin meeting in November 1997, a number of activities have
been outlined leading to a submission to the Regional Committee in September 1998 for
endorsement and support of the regional plan. Early soundings suggest that this topic has the
support of the Regional Director. A working group will meet in January 1998 preparing a first
draft of an operational plan for the Region for completion by the end of February. A steering
group will review this plan in March producing a final draft of the plan by mid-April. This will
then be presented to the Regional Committee in September. The plan will contain background
information on the disease in the Region and vaccine characteristics, elimination strategies,
criteria for categorization into groups 1, 2 and 3, and discussion on the economics of measles
disease and its elimination. The plan will contain recommendations for strengthening
surveillance, increasing laboratory support, raising public awareness, seeking political
commitment, and specifying a timetable and resources needed for implementation.

At the 1991 Global Advisory Group, a recommendation was endorsed that all countries
should introduce hepatitis B immunization into their national programmes by 1997 and hepatitis
B is now identified as the seventh antigen of the EPI. However, only five of the 25 countries in
central and Eastern Europe and the NIS have introduced hepatitis B in their immunization
programmes, mainly because of economic constraints. The ninth General Programme of Work of
WHO has recommended that in children, new hepatitis B virus carrier incidence will be reduced
by at least 80% through integration of hepatitis B vaccine into national immunization
programmes.

At a sub-regional conference of CEE and NIS in October 1996,1 recommendations were
made to WHO that included the need to recognize that prevention and control of HBV infection
was a major priority. WHO should provide assistance in developing and implementing national

                                               
1 Prevention and control of hepatitis B in central and eastern Europe and the newly independent states, Meeting
organized by the Viral Hepatitis Prevention Board, the World Health Organization and the Centers for Disease
Control and Prevention, Siofok, Hungary, 6–9 October 1996.
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plans. Such plans should summarize the current disease burden, include a strategy for routine
vaccination of all infants and high-risk persons, contain provisions to prevent nosocomial of
HBV, specify a timetable and resources needed for implementation of the control programme,
and allow the undertaking of economic evaluation analyses. WHO should take a coordinating
role working with other partners in development to secure technical and programmatic support as
well as funding for hepatitis B prevention in the Region.

Recommendations

The EAG agreed that polio eradication remained the first priority for national elimination
programmes. However, the EAG believed that measles elimination strategies need to be
accelerated and that an operational plan should be developed by WHO/EURO by May 1998,
with a view to submission to the Regional Committee for endorsement in September 1998. A
critical factor in the success of achieving measles elimination will be the recruitment of political
will and appropriate resources. The EAG did not believe that the elimination of poliomyelitis
would be compromised by acceleration of measles activities since they will have quite different
time courses for requirement and are more likely to be complementary than detrimental. The
EAG agreed that hepatitis B prevention is a high priority.

The EAG proposed the following targets2 and recommendations for vaccine-preventable
diseases:

• by 2000 or earlier, poliomyelitis should be eliminated from the Region;

• by 2000 or earlier, neonatal tetanus should be eliminated from the Region;

• by 2003 or earlier, poliomyelitis elimination should be certified;

• by 2005 or earlier indigenous diphtheria should be eliminated;

• by 2007 or earlier, indigenous measles should be eliminated;

• by 2005 or earlier, in children under five years, hepatitis B virus carrier incidence will be
reduced by at least 80% compared with pre-immunization levels, through integration of
hepatitis B vaccine into national immunization programmes;

• by 2010 or earlier, immunization programmes should have brought under control mumps,
pertussis, invasive disease caused by Haemophilus influenzae type b, in all countries;

• by 2010 or earlier, congenital rubella should be well controlled in all countries; it may have
been eliminated in some.

                                               
2 Definitions:

Eradication: Permanent reduction to zero of the world-wide incidence of infection caused by a specific agent as a
result of deliberate efforts; intervention measures are no longer needed.
Extinction: The specific agent no longer exists.
Elimination of disease: Reduction to zero of the incidence of a specified disease in a defined geographic area as a
result of deliberate efforts; continued intervention measures are required.
Elimination of infection: Reduction to zero of the incidence of infection caused by a specific agent in a defined
geographic area as a result of deliberate efforts; continued measures to prevent re-establishment of transmission are
required.
Control: Reduction of disease incidence, prevalence, morbidity or mortality as a result of deliberate efforts;
continued intervention measures are required to maintain the reduction.
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In order to achieve these targets, the EAG made the following recommendations:

• To accelerate the effect of hepatitis B prevention targeted at children under the age of five,
additional strategies should be implemented to target hepatitis B immunization in risk
groups such as adolescents and other individuals at high risk.

• Whenever possible, efforts should be made to introduce new vaccines, subject to
availability, epidemiological circumstances and economic justification.

• National immunization programmes should be sustainable and self-sufficient from the
earliest possible date.

ADVERSE EVENTS FOLLOWING IMMUNIZATION

When vaccines were first produced, many adverse effects came from faulty production. This
is no longer the case since quality standards have been agreed, such as the WHO requirements.
As immunization coverage increases, so the incidence of target diseases declines. Following this
effect, as fear of the target diseases declines, so concerns about vaccine safety become
paramount. These changes are well established within industrialized countries and are
increasingly being seen within countries in development, as a predictable outcome of the success
of EPI. Along with the increasing expansion of EPI, and the involvement of increasing numbers
of health professionals in the programme, so opportunities increase for programmatic errors,
especially where supervision is weak. The rapid expansion of access to modern information
technology, such as the World Wide Web, facilitates the access both to information and
misinformation. These factors increase the need for surveillance for adverse effects, for focus on
safety of immunizations, for skills in risk communication that can convey to health professionals
and the public about certainties and uncertainties, and for research, both basic and applied, to
assist in the identification or exclusion of causality associations.

The objectives of an ideal system to monitor vaccine-related adverse effects would be to:

• identify novel or rare adverse events not detected in the pre-licensure phase of safety
assessment.

• provide reliable estimates of the rate of occurrence of such events in a vaccinated cohort
(i.e. to provide a measure of the absolute risk following vaccination).

• assess the extent of any causal association between vaccination and the adverse event (i.e. to
measure the relevant or attributable risk).

• identify any risk factors predisposing to the development of specific adverse events, for
example, particular clinical conditions in the vaccine recipient or factors associated with the
method of administration.

The basis of most post-licensure surveillance systems is the passive reporting of events
suspected by clinicians to be vaccine reactions. Although most manufacturers encourage the
reporting of adverse events to them, it is preferable that an independent agency, such as the
licensing body or other national body, establishes its own system to ensure scientific
independence when making judgements about vaccine safety. In particular, the assessment of
risk versus benefit from a vaccine must be made without the constraints of commercial pressures.

One of the simplest passive reporting systems is the United Kingdom Yellow Card system,
established in the 1960s. This system only accepts reports from clinicians or vaccine
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manufacturers and there is no attempt to define the events which should be reported. The major
limitation of the system, as with all systems relying on passive reports, is under-reporting of
events and biased reporting of those which occur in close temporal association with vaccination.
Nevertheless, such systems can meet the objective of detecting rare adverse events. In the United
States, the Monitoring System for Adverse Events Following Immunization (MSAEFI) was set
up in 1978 and required the distribution of an information leaflet to all recipients of vaccines in
the public sector in an attempt to create an enhanced "stimulated – passive" reporting system.
The leaflet requested the recipient of the vaccine to notify a doctor that they had recently been
vaccinated should they require medical care within four weeks of vaccination. MSAEFI was
replaced by the Vaccine Adverse Events Reporting System (VAERS) in 1990. In addition to the
information pamphlet for vaccine recipients, VAERS allows reports to be accepted from lay
persons, provides a list of events mandated for reporting and gives a 24-hour toll-free help line.
However, as with MSAEFI, VAERS under-reports to a considerable degree and little reliance
can be placed on the estimates of absolute risk; assessment of causality and attributable risk is
not possible from these data.

In an attempt to overcome the deficiencies of passive reporting systems, a number of
attempts have been made to monitor vaccine safety using active surveillance methods. These
require procedures for identifying all clinically significant events which occur within defined
post-vaccination periods. In Canada, the Immunization Monitoring Programme Active
(IMPACT) system was established in 1992 in 11 sentinel paediatric hospitals which together
cover 80% of paediatric admissions to academic centres in Canada. Special nurses, employed at
these hospitals, scrutinize all hospital discharges for conditions conforming to a defined set of
vaccine adverse events. Discharges are also scrutizined for vaccine-preventable infections to
provide information on the risks of disease as well as the risks of vaccination. The system
provides a reliable measure of the absolute risk of defined adverse events of sufficient severity to
warrant hospital admission. However, this system makes causal association with vaccination
difficult to interpret and requires a judgement to be made on each case. A special advisory
committee on causality assessment reviews all case reports meeting defined criteria for severity
or unexpectedness. Each case is reviewed using a causality assessment-weighting guide to
determine whether the adverse event was related, possibly related, unlikely to be related, or
unrelated to the administration of the vaccine. Judgements rely largely on biological plausibility
arguments. In most instances, however, biological and laboratory features of the case do not
allow the adverse event to be confidently ascribed to the vaccine and doubt will inevitably
remain as to whether the temporal association is due to chance.

The conventional epidemiological techniques for evaluating whether there is an increased
incidence or risk of events in a post-vaccination period are the cohort and case control methods.
The cohort approach is based on the comparison of age-specific incidence between vaccinated
and unvaccinated individuals, or alternatively in successive intervals before and after
vaccination. This method provides a direct estimate of the relative incidence of events but
requires complete vaccination data on all individuals in the cohort and complete ascertainment of
all relevant events in these individuals. This has hitherto necessitated the active follow up of all
members of the cohort for a defined period from the time of recruitment which makes this
method impractical for identifying and investigating rare adverse vaccine events under
conditions of routine use. The case control approach is based on the comparison of recent
vaccination histories between individuals who have experienced an event and matched controls.
This method provides an estimate of the odds ratio of an event after vaccination which, for rare
events and short-risk intervals, is equivalent to the relative incidence. Case control studies
require much smaller overall sample sizes, but are open to bias in the selection of controls and
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are designed to test a specific hypothesis. They are therefore unsuitable for routine vaccine safety
monitoring.

The growing availability of computerized medical records compiled for administrative
purposes provide novel opportunities to conduct cohort or case control studies in vaccinated
populations. Using existing computerized data systems which allow linkage of clinical events
with immunization records, events in the post vaccination period can be identified and their
relation to vaccination studied. Such population data bases are available in some Canadian
provinces, in health maintenance organizations in the United States, and in the United Kingdom,
where there is a national computerized data set of all hospital admissions and a separate national
data set of paediatric immunizations. If linked together, these combined data sets provide the
opportunity for identifying any admission within defined post vaccination periods in hundreds of
thousands of vaccinated children and the necessary control data to test for significant temporal
clustering of events of interest. The United Kingdom record linkage data sets have also been
used to validate a novel statistical method for estimating the relative incidence based on case
series analysis alone. This is a modified cohort method which requires information only on
cases, thus avoiding the need for information on the entire cohort from which they arise, or the
selection of controls. Computerized data sets holding clinical event and immunization data in
one record offer a promising new method for routine surveillance of adverse vaccine events. If
used in conjunction with passive surveillance systems, such data sets can be used to generate and
test hypotheses about the relationship between vaccination and specific adverse events.

During the past three years, there have been 19 deaths following immunization reported in
Azerbaijan, Kazakhstan, Tajikistan and Uzbekistan. On each occasion, the immunization
programme has been suspended for several months, awaiting the results of independent
investigation of the incriminated vaccines. In each case, vaccines were found to be contaminated
by staphylococcus aureus confirming that programmatic errors have contributed to fatal events.
Based in part on a rapid assessment in 1997 in Kyrgyzstan and Tajikistan, the following factors
have been identified:

vaccine storage

• vaccines have been found to be kept separately from their diluents;

• vaccines were found in boxes to which they did not belong (e.g. DTP vaccine in measles
diluent box).

vaccine distribution

• BCG and measles vaccines have been distributed either without diluent or with another
diluent from a different manufacturer, or vaccine (measles diluent for BCG, water for
penicillin injection with BCG and measles vaccine, or measles diluent from another
producer);

• the number of vials of diluent and vaccine were not of equal quantities.

cold chain

• temperature control is not recorded accurately and depends on seasonality; vaccines are
carried to vaccination posts without any precaution for preventing freezing of DTP/DT from
contact with ice packs.
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injection material

• vaccines and syringes are distributed from different channels, e.g. vaccines from community
units and syringes through hospital systems. In some cases, it results in a lack of provision
or smaller quantity of syringes compared to the number of injectable doses received. In such
cases, mothers have had to buy disposable syringes on the open market;

• injection equipment is kept in chlorine solution or in open boxes. Used syringes and needles
are not stored in secure circumstances and incinerated and may sometimes be discarded
along with clinical waste.

injection practices

• after the reconstitution of measles vaccine, the needle has been found to be left piercing the
membrane of the vial; in some cases BCG syringes have been used for other vaccinations;

• the gluteal site is used for intra-muscular injections, and sometimes even for subcutaneous
injections.

open vial policy

• there is no written open vial policy in any of the NIS (former Soviet Union) countries. BCG
and measles vaccines were found to have been opened for five days or more. Knowledge of
those providing vaccination varies greatly: some think that all types of vaccines have to be
discarded at the end of the session, others believe that all vaccines can be kept open until
they are used.

adverse events following immunization

• none of the countries visited had routine reporting systems for AEFI and events such as
post-BCG abscesses may be deliberately concealed by health care workers;

• clear instructions are not available on action to be taken in case of anaphylaxis;

• there may be no or few drugs available for management of anaphylaxis or other immediate
immunization complications.

Recommendations

The EAG recommended that all countries should take active steps to implement systems to
monitor AEFI and safe immunization practices. As a start, passive reporting provides a simple
scheme at little cost. Where computerized data is available, the use of large linked databases
allows sophisticated analysis with insights into attributable risks. The EAG recommended that
national programme managers should make pro-active efforts to promote concepts of vaccine
safety and should be prepared to make rapid responses to concerns from health professionals or
the public about risks from vaccination. The EAG was aware that public and professional
concerns about vaccine safety would increase in both developed and developing countries and
have the potential to seriously undermine confidence in immunization. Anti-vaccination groups
are becoming increasingly organized and adept at communicating their views about vaccine
safety increasing the responsibilities of those providing immunization services to have access to
convincing data that demonstrates the true risks of immunization, along with its outstanding
benefits. The EAG recommended that the Regional Office should discuss with the Director of
the GPV the EAG’s concerns, and the experiences of many European countries in the area of
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vaccine safety. Access to databases of studies on vaccine safety would be most helpful, as would
the rapid and authoritative statements from GPV on vaccine safety.

NEW VACCINES

Rotavirus vaccine

Rotavirus infection has been estimated to cause between 20% (Hungary) to more than 50%
(Finland, the Netherlands, Sweden and the United Kingdom) of hospital admissions for
childhood gastroenteritis. Infections are seasonal with peak isolation over winter and early spring
months. Distribution of rotavirus infections shows peak ages to be six months to two years of
age. Studies on vaccine efficacy have now been completed in Finland, Venezuela and the United
States, and efficacy estimates show 75–80% for protection against dehydration, 80–90%
protection against severe rotavirus gastroenteritis and 70–100% protection for hospital
admission. Such data suggests that the greatest benefit from rotavirus immunization would be to
prevent severe disease, thereby reducing primary care consultations, hospital admissions and
mortality and morbidity. Critical to such considerations is analysis of the burden of rotavirus.

Sources of data to estimate the burden of rotavirus come from laboratory reports, hospital
admission data, primary care consultations and mortality data. But some rotavirus infections are
asymptomatic and cases may be either inpatient or outpatient contacts and diagnosis may be
incomplete since the clinician must perform a test, which needs to be taken promptly, for which
a sensitive assay must be used, and whose result is unlikely to contribute to the provision of care.
This therefore has resource implications. Routine hospital admission data detects the severe end
of the disease spectrum, may be incomplete and is hampered by lack of specific coding in ICD 9
so that miscoding may be frequent. Opportunities to estimate the hospital admissions attributable
to rotavirus include prospective and retrospective surveys of childhood admissions for
gastroenteritis from which estimates are made of the proportion attributable to rotavirus, the
local catchment population can serve as the denominator to estimate age-specific incidence and
these results can then be extrapolated to national data. If annual data is available on hospital
admissions for diarrhoeal illnesses, then the winter excess is likely to be caused by rotavirus.
Despite a lower proportion of hospital admissions attributable to rotavirus within those for
childhood gastroenteritis for Hungary, the annual admission rates in children under five years for
diarrhoea are of the order 1800 per 100 000 population, three times higher than the rate in
Finland and four times higher than the rate in Denmark, Spain, Sweden and the United Kingdom.
Mean length of hospital stay ranged from 8.3 days in Hungary to 2.0 days in the United
Kingdom.

Primary care data reflects the mild end of the disease spectrum and only adds a small
contribution to health care costs. Such data is not available in many countries and is not
specifically coded for rotavirus. Under primary care circumstances, it is very rare for laboratory
diagnosis for mild gastroenteritic illness to be undertaken in routine practice. Estimates suggest
that rotavirus contributes from 11% in Italy to 29% in the United Kingdom of primary care
consultations for childhood diarrhoea. Estimated consultation rates range from Finland (2.6 per
1000 population) to the United Kingdom (6.0 per 1000 population).

It is evident that rotavirus infections are common in childhood, particularly in age six
months to two years. Primary care burden appears to be relatively slight in contributing to health
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care costs but hospital admission requirements may be significantly greater. Annual mortality
from diarrhoeal illness ranges from 2.8 per million (Finland) to 2857 per million (Kyrgyzstan).

Recommendations
Studies on candidate rotavirus vaccines suggest high efficacy in preventing rotavirus

infections likely to lead to hospital admission, i.e. severe rotavirus infections. Rotavirus vaccines
appear to be immunogenic in children before six months of age and are therefore likely to be
ideally suited for inclusion in EPI primary immunization schedules so that protection is afforded
before infection occurs. The vaccine can be given safely and effectively at the same time as oral
polio vaccine and other EPI antigens. The EAG recommends that more studies are required to
establish the morbidity and mortality from rotavirus infection, particularly in eastern European
countries. Improved surveillance, especially laboratory investigation, will be needed and a
rotavirus laboratory network is beginning to take shape. However, more countries need to
collaborate in such a network and it was suggested that suitable candidates could be Bulgaria and
Uzbekistan. The EAG considered that countries will need to examine their disease burden from
rotavirus infection and undertake cost benefit analysis, work that needs to be put in place
promptly, in anticipation of licensure in a number of European countries. In order to accelerate
policy development for the use of rotavirus vaccines in the European Region, it was suggested
that the Regional Office should consider arranging a meeting of interested parties in
collaboration with WHO headquarters.

Varicella

In European countries, varicella appears to be a ubiquitous infection with almost all adults
having antibodies suggestive of prior infection. Not all individuals have a history of clinical
disease. In temperate countries the peak age of varicella is around five years although in tropical
countries it is in adolescence with an associated higher mortality. Infection in utero can lead to
congenital varicella; neonatal varicella infection can be lethal. Severe complications occur
particularly in the immunosuppressed, and after the neonatal period, severity of disease
correlates with increasing age. Varicella zoster, most commonly occurring in the elderly, leads to
significant health care requirements. In the United States, approximately 9000 individuals are
hospitalized each year with varicella of whom 1% die of complications. Particularly common is
pneumonia in individuals who smoke.

Varicella vaccine was first developed in 1974 in Japan and is now manufactured in France,
Belgium, Japan and the United States. The vaccine is a live-attenuated vaccine grown in MRC 5
cells. The vaccine has been shown to be safe and effective in both healthy individuals and in
high-risk subjects, e.g. leukemics, with no significant difference in local reactions between
leukemics and healthy subjects but higher rates of varicella like reactions in leukemics (23%)
compared with healthy individuals (12%). Seroconversion rates are in excess of 95% and
vaccine efficacy against common clinical cases of varicella is also in excess of 95%. Twenty-
year follow up of vaccine recipients suggests long-lasting protection against clinical disease.
Vaccine efficacy in immunized adults is lower than in children and two doses are needed in
individuals over 13 years of age to achieve adequate protection. Two doses of vaccine in
individuals over the age of 13 years appears to be as effective as one dose in individuals below
that age. Risks of herpes zoster following vaccination in healthy children appear to be very low,
of the order of 2.1 per 10 000 subjects per year. The rate in adults is higher at around 10 per
10 000 subjects per year (these differences may not be statistically significant).
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The utility of varicella vaccine has been significantly limited by its cold chain requirements,
needing storage at minus 20° centigrade with only 30 minutes for use once the vaccine had been
brought out of the cold chain. Newly developed vaccines can be transported and stored at 2–8°
and appear to be stable for more than one week at 37°. Varicella vaccine can be given
simultaneously, but in different sites, with any other routinely administered vaccine and work is
in progress to combine varicella vaccine with MMR.

In the United States, between 1990 and 1994, varicella accounted for over 50% of all
vaccine-preventable deaths in all age groups and most of the deaths occurred in normal
individuals, not those with identifiable high-risk factors. The main burden of varicella infection
costs come from cases in childhood with costs from hospitalization, outpatient visits, school
absences (6–8 days), parental work absence (3–4 days), increased costs of temporary child care,
and costs of drugs. Before varicella vaccine was introduced into the US routine immunization
schedule, cost benefit analyses, based on costs of $35 per dose, suggested that for each dollar
spent on immunization, $5.40 would be saved. The direct medical costs were of the order of
$0.9. Since that study was undertaken, there have been considerable increases in hospital and
health care costs but the present price of the vaccine in the Federal Purchase Programme is
around $35. The present US schedule is one dose of varicella vaccine recommended at 12–18
months of age with a catch up at 11–13 years for susceptibles, based on a history of absence of
varicella. For those over 13 years of age, two doses are recommended. Health care workers,
family contacts of immuno-incompetent individuals, teachers, those involved in day care and
susceptible non-pregnant women of childbearing age, are recommended to be immunized.

Recommendations
The EAG recommends that on personal and public health grounds, varicella vaccine should

be offered to non-immune children, adolescents and adults considered to be at special risk of
contracting (e.g. children with leukemia in remission) or capable of spreading the infection
(e.g. health care workers). Vaccine can also be used for post-exposure prophylaxis in high-risk
situations. In countries where high coverage (90% or greater) can be guaranteed, routine
childhood immunization during the second year of life could also be considered, provided that
resource allocation can be justified on public health grounds. Adequate surveillance of disease
incidence and vaccine coverage is a prerequisite for considerations about implementation of
varicella immunization. Routine vaccination should only be considered where appropriate
coverage can be secured because of the risk of increasing the average age of infection, thereby
potentially increasing the burden of serious complications and deaths. The EAG acknowledged
that the burden on health care systems from varicella may be greater than previously considered
supporting the benefits from routine immunization. High coverage with varicella vaccine may be
easier to achieve once a quadrivalent product, with MMR, becomes available.

The EAG believes that more work needs to be done to investigate the possible prevention of
varicella zoster by offering varicella vaccine to those aged 65 years and over.

New combination vaccines

“A combination vaccine consists of two or more live organisms or inactivated organisms or
purified antigens, combined by the manufacturer or the user (before administration), intended to
prevent multiple diseases, or one disease caused by different strains or serotypes of the same
organism” (Food and Drug Administration, USA).
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There are a number of potential advantages of combined vaccines, notably the induction of
maximum protection against a number of target diseases with a minimum of reactions and a
minimum of discomfort. Fewer injections may improve acceptability of vaccinations,
particularly to medical personnel and potentially to parents additionally. Using fewer vaccines
simplifies immunization requiring less health care work time and fewer opportunities for
programmatic errors. Whilst combination products may be more expensive than their component
ingredients because of development and formulation costs, the logistic costs are lower since less
time is required and less injection equipment is needed.

There are also a number of problems that may arise from the combining of vaccines. First
the number of possible combinations adds to the complexity of manufacturing and marketing.
There may be complex interactions between components and potency tests may not reflect the
performance of the individual components. Pharmacopoeial requirements for the individual
components may be inappropriate for the combination products and new requirements will need
to be drafted. Reference preparations may need to be manufacturer-specific as subtle differences
between different manufacturers’ similar profile products may have important implications. For
some protein polysaccharide combination vaccines, there may be particular control problems, for
example there may be no assay that correlates with protection. Structures are complex and may
be variable both within and between batches and there may be no simple correlation between
composition and activity. Different manufacturers use different polysaccharides, carriers and
conjugation strategies. Within a single vaccine, formulated for multiple polysaccharides, more
than one carrier may be used (e.g. pneumococcal conjugates). For complex mixtures, even
identity testing will be demanding and assuring the integrity of every conjugate in a complex
mixture will be difficult. Bioassay will be essential. Development of reference preparations will
be difficult.

It is evident that the early enthusiasm for multiple combination vaccines has now been
tempered with increasing awareness of the ensuing problems. Despite acellular pertussis vaccine
being a better characterized and simpler product than whole cell vaccine, its incorporation into
combination vaccines, particularly involving Hib, have led to identification of concerning
decreases in immunogenicity. Their significance is as yet unclear. Thus the combination of DTaP
and Hib has led to a decrease in PRP responses; addition of DTaP to Hib and IPV has led to
diminution of PRP, polio type I and diphtheria responses. With increasing availability of
combination products, supply problems are being experienced in separate ingredient products for
whom the market may be so small that manufacturers do not wish to bear the costs of
maintenance of product licenses. Yet when adverse reactions occur after combination products,
ingredient products will be needed to complete immunization allowing exclusion of the antigen
considered responsible for the reaction.

Despite the many potential problems that have been identified for combination bacterial
vaccines and combination viral vaccines, it is likely that increasing numbers of combination
products will become available. These new vaccines are likely to be grouped against disease
categories so that there will be “meningitis combinations” (Hib, meningococcal A/B/C,
pneumococcal), upper respiratory infection and otitis media (non typeable Hib, RSV, para-
influenza), “enteric combinations” (typhoid, cholera, shigella, ETEC, EPEC, VCEC,
campylobacter), and “viral combinations” (MMR, VZ, EBV, herpes virus 6, CMV).

Recommendations
The EAG recognizes the likely availability of increasing numbers of very complex

combination vaccines and recognizes that there are many positive aspects of combination
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vaccines. The EAG is aware of the potential for unexpected effects. New combinations will pose
particular challenges for licensing authorities and release agencies. Thus such new products will
need careful evaluation. The EAG is concerned that separate ingredient products should continue
to be available, particularly for use in individuals who have previously had an adverse reaction.
As the EAG has acknowledged on earlier occasions, it remains concerned about the results of
interference in antigenic responses from combination vaccines, particularly those that utilize
acellular pertussis vaccine.

POLIOMYELITIS

Exciting progress continues to be made in other WHO regions. Increasingly, National
Immunization Days (NIDs) are being undertaken and their impact seen rapidly. Surveillance is
improving, especially through further extension of the laboratory network with more laboratories
being successfully accredited by WHO. In Europe, great gains were achieved in 1997. The last
reported case of wild virus polio was in October in Mardin province in eastern Turkey. During
1997 there were only 7 confirmed polio cases in the region, 6 from Mardin province and one
clinical case in Tajikistan in March 1997. After the 1996 outbreak in Albania, with its extension
to neighbouring countries, much work was done in NIDs and Sub-NIDs. Operation MECACAR
has reached its final stage and is planned to be replaced by MECACAR PLUS, during 1998–
2000. European countries will include those bordering on EMRO as well as Albania, Ukraine
and Yugoslavia.

AFP surveillance continues to improve with the regional rate now 1.1 case per 100,000
population less than 14 years of age. 81% of cases have adequate stool specimens. So far, 10
laboratories have been accredited and a further 4 have received provisional accreditation. In line
with the previously approved polio plan of action, the process of certification of European
countries has now begun. The first countries to be considered by the European Certification
Commission will be the 34 non-endemic countries of northern, western and south/central
Europe. Four trial countries will be assessed in April 1998; if the process is found to be effective,
then the remainder of the non-endemic countries will be assessed in 1998 and 1999.

The priorities for polio eradication activities were:

• the implementation of mass campaigns where polio was still or had recently been endemic,
with NIDs and Sub-NIDs in 1998, and mopping-up activities in 1999;

• active surveillance in high risk areas, with quality assessments of surveillance being
implemented as well as operational analyses of surveillance processes;

• laboratory support to strengthen the laboratory network, accredit network laboratories,
continue proficiency testing, and ensure availability of supplies;

• continue the certification process with support for national committees.

The EAG recognized the importance of detection of cases of vaccine associated polio in
countries where OPV was used. However, because of the rarity of the event, its absence from
surveillance reports in small countries did not imply a surveillance failure. The EAG agreed the
definitions for classification of vaccine-associated cases proposed by the Regional Office, as
follows.
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VAPP classification

For the European Region for 1998 and beyond, vaccine-associated paralytic poliomyelitis
(VAPP) is recommended to be defined in a person with AFP when:

I. the case of AFP has residual paralysis at 60 days after onset or death occurred due to
paralysis and is clinically consistent with poliomyelitis (fever at onset, asymmetric, lack of
sensory involvement);

II. onset occurred within 4–30 days after OPV administration. (In a contact of a vaccine
recipient, onset is within 4–75 days following OPV administration.) Longer periods between
vaccination and onset can only be expected if the paralysed child or adult has a documented
immunodeficiency;

III. the person had not travelled or been in direct contact with a traveller to a country with
known or suspected poliovirus circulation;

IV. at least two adequate3 stool specimens have been collected, at least one is positive for
vaccine virus, and both are negative for wild poliovirus AND the country is free of wild
poliovirus isolation and clinical or compatible poliomyelitis for at least six months prior to
the purported case if AFP surveillance meets criteria of sensitivity4 (or one year if AFP
surveillance does not meet criteria of sensitivity) and for at least three months after onset in
the purported case.

If not meeting these criteria, all other cases of AFP occurring after vaccination and with
residual paralysis at 60 days should be classified and reported as compatible with
poliomyelitis, suspected vaccine associated. If there is no residual weakness at 60 days, the
AFP case is discarded as suspected vaccine-associated polio.

Conclusions

The EAG congratulated the Regional Office on the outstanding achievements that were being
made towards polio eradication and endorsed the priorities identified for 1998–2000. The
success of Operation MECACAR was acknowledged.

FUTURE WORK OF THE EAG

It was agreed to hold the next EAG prior to the Programme Managers’ Meeting, during the
week 9–13 November 1998.

                                               
3 These should be of sufficient size, collected at least 24 hours apart and within 14 days of onset of paralysis,
transported by appropriate reverse cold chain within 3 days of collection, and arrive in the laboratory in good
condition.
4 Non-polio AFP rate of at least 1.0/100 000 children under 15 years of age and 2 stool specimens of adequate size,
collected at least 24 hours apart within 14 days of onset of paralysis in over 80% of cases; these should be shipped
within 3 days of collection under appropriate cold conditions and arrive in good condition.
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