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BACKGROUND
The main task of the Scientific Advice Unit (SAU) of the European Centre for Disease Control
(ECDC) is to provide sound and independent technical and scientific advice. This is
accomplished through the collaboration of a strong scientific core within the Centre with
leading European scientists in the relevant disciplines.
According to ECDC founding regulation1, the Unit can be supported in its scientific work by ad
hoc Scientific Panels selected following a well defined procedure, from among those who
have expressed their interest to work with the ECDC by responding to the ECDC call for
scientists across the Member States.
The current report has been produced by an ad hoc Panel established in June 2006 to advise
on replies to specific questions requested by Member States.
In discussions between the Head of Unit for Scientific Advice, the Panel, and the MS raising
the questions, they were re-formulated to be:









What is the local burden of pneumococcal disease in persons aged 65 years and older
in the Member State considering the implementation of a vaccine programme using a
23-valent pneumoccocal polysaccharide vaccine (PPV23)?
Is PPV23 safe and efficacious?
What is the duration of protection?
Who should receive PPV23?
How effective is PPV23 in preventing disease in an open population?
What is the cost-effectiveness of a PPV23 programme in the country?
Are there indirect effects of universal vaccination of children with 7-valent
pneumococcal conjugate vaccine on the disease burden in the elderly?

For each specific issue identified, the Scientific Panel attempted to answer the following three
questions:




What is the state of scientific evidence for each topic identified?
Where are the gaps in evidence and what are the unanswered research questions?
What data would the EU Member States need to make a policy change?

1

Article 6 of Regulation (EC) No 851/2004 of the European Parliament and of the Council of 21 April 2004
establishing a European Centre for Disease Prevention and Control.
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1. EXECUTIVE SUMMARY
In 2005, seventeen of the 25 EU Member States had recommended administration of the 23valent pneumoccocal polysaccharide vaccine (PPV23) to all individuals aged 65 years or older.
This document reviews the public health considerations that form the basis for the
immunisation policy.
1. Pneumococcal-related diseases are significant causes of illness and account for a large
number of hospitalisations and deaths among persons aged 65 years and older in European
countries. The incidence of invasive pneumococcal disease (defined as isolation of
Streptococcus pneumoniae from a normally sterile body site such as blood or cerebrospinal
fluid) is highest in older adults and the case–fatality ratio is approximately 10–20%.
Although the exact incidence of pneumococcal pneumonia without bacteremia (non-invasive
infection) is not known, Streptococcus pneumoniae is considered the leading bacterial cause
of pneumonia and is estimated to cause up to one third of pneumonia hospitalisations in
adults.
2. The 23-valent pneumococcal polysaccharide vaccine has been shown to be moderately
effective in preventing invasive pneumococcal disease among the general elderly population.
However, its effect on the risk of invasive disease in the high risk elderly may be smaller.
Although some recent studies have obtained conflicting results, the vaccine has not been
demonstrated to prevent pneumococcal pneumonia without bacteremia in this age group.
3. Universal immunisation of elderly persons with PPV23 to prevent invasive pneumococcal
disease is supported by the fact that most economic evaluations suggest it is a cost-effective
public health strategy in European countries and compares favorably with other standard
preventive practices. Most studies also conclude that a universal, age-based vaccination
strategy seems more cost-effective than a high risk-based strategy and will result in higher
vaccine uptake.
4. Providing PPV23 routinely for all residents of nursing homes and other long-term care
facilities may reduce the risk of outbreaks of invasive pneumococcal infections among
institutionalised persons.
5. On the basis of currently available data on the duration of vaccine-induced protection, one
time revaccination has been recommended for persons aged 65 years and older if they
received the vaccine more than five years previously and were aged less than 65 years at the
time of primary vaccination. There is currently insufficient evidence to support a
recommendation to give a second dose of PPV23 for persons who received their first dose at
age 65 or older. More data are needed regarding the optimal timing and schedule of
revaccination as well as the clinical safety and effectiveness of more than one time
revaccination with PPV23.
6. High quality population-based surveillance data are critical to ascertain pre-vaccination
epidemiology, serotype distribution and the pneumococcal-related disease burden in
European countries, to enable evidence-based decisions about the most appropriate
vaccination strategy and to evaluate programme impact.
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Countries considering pneumococcal vaccination programmes are advised to develop national
goals, objectives and targets for vaccination coverage and reduction of illness and death due
to pneumococcal disease in the elderly through immunisation.
The Scientific Panel advises that countries ensure the surveillance systems are in place or are
developed to monitor national and local trends in pneumococcal disease and to monitor the
impact of pneumococcal vaccines on disease incidence and to detect changes in the
prevalence of antibiotic resistance and pneumococcal serotype distribution.

Additional considerations
Post-licensure surveillance studies in North America have demonstrated that routine use of
the 7-valent pneumococcal conjugate vaccine (PCV7) in children has resulted in a substantial
reduction of invasive pneumococcal-related diseases and antibiotic resistance in older adults
through reduced transmission of vaccine serotypes and development of herd immunity.
Several European countries have recently implemented or are in the process of implementing
routine PCV7 childhood immunisation. The magnitude of the expected direct and indirect
effects will be influenced by the local distribution of pneumococcal serotypes, the extent of
replacement disease caused by non-vaccine serotypes, the vaccination strategy and coverage
achieved, as well as other factors, and should therefore be evaluated in each country.
Adult-formulated pneumococcal conjugate vaccines remains a research issue pending data
from clinical efficacy trials and cost-effectiveness studies.
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2. INTRODUCTION
The 23-valent pneumococcal polysaccharide vaccine (PPV23) has been recommended in some
European countries for groups at high risk of invasive pneumococcal disease (IPD) for over
two decades but these targeted high risk groups vary substantially in different EU
countries1.The evidence base for PPV23 immunisation programmes also varies from country
to country and has not been systematically compiled. Many European countries have recently
implemented programmes for universal PPV23 vaccination of all individuals aged 65 years and
older and by 2005, seventeen of the 25 EU Member States had such a recommendation1.
However, in 2003 the Netherlands refrained from recommending PPV23 for elderly persons,
based on evaluation of several systematic reviews2–7.
This document outlines an approach that can be used for the systematic evaluation of those
factors that should be considered when deciding whether to introduce universal vaccination of
persons aged 65 years and older with PPV23. It is intended to help public health
immunisation programmes to determine whether PPV23 vaccination is an effective public
health strategy in a given jurisdiction and what can be expected at the population level when
PPV23 is used in routine practice. The panel considered available evidence in the following
categories:
a)
b)
c)

The state of scientific evidence for each topic identified.
Gaps in evidence and the unanswered research questions.
The epidemiological and other data needed at local level to make a policy change.
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3. LOCAL BURDEN OF PNEUMOCOCCAL DISEASE IN PERSONS
AGED 65 YEARS AND OLDER
Numerous studies confirm that infection with Streptococcus pneumoniae remains a major
cause of illness and death in all age groups and is the most common bacterial cause of
community-acquired pneumonia in the elderly in developed countries8. The exact burden of
pneumococcal disease, however, is often difficult to assess because of the limitations of
available clinical diagnostics to identify the infecting organism in non-bacteremic pneumonia.
There is substantial variation in observed rates of invasive pneumococcal disease (defined as
isolation of S. pneumoniae from a normally sterile body site such as blood or CSF) among
European countries9, 10 with the overall reported incidence ranging from 0.4 to 20
/100,000/year11. These differences are thought to reflect a combination of epidemiological
differences in patient populations as well as health care factors such as administering
antibiotics before admission, variation in diagnostic practices such as frequency of obtaining
blood cultures from pneumonia patients, different case definitions, reporting practices and
surveillance systems. Since the mid-1990s the proportion of pneumococcal isolates resistant
to macrolide antibiotics has increased in many European countries from a few percent to 5–
35%12–14.

Surveillance of pneumococcal disease in Europe
According to a recent survey of European national public health institutes, surveillance
systems for invasive pneumococcal disease in Europe are very heterogenous and many
countries lack adequate surveillance systems11. Although the EU has adopted a standard case
definition for IPD, case definitions are not standardised across Europe and few countries
routinely collect vaccination status of cases. The proportion of invasive pneumococcal disease
caused by serotypes included in PPV23 as well as the 7-valent pneumococcal conjugate
vaccine (PCV7) is often lacking because serotyping may not be universally available.
Pneumococcal vaccination effectiveness is expected to differ depending on the pneumococcal
serotype distribution in a particular population. In some sentinel surveillance programmes,
invasive disease is sometimes not distinguished from non-invasive disease syndromes and in
some countries, parallel surveillance systems exist.
Surveillance data are critical to ascertain pre-vaccination epidemiology and disease burden of
IPD and to make decisions about whether and how to introduce pneumococcal vaccines.
Country-specific population-based data are needed to determine morbidity, mortality and
hospitalisations for different pneumococcal disease-related outcomes in elderly persons
including:




8

invasive pneumococcal disease (bacteremia, meningitis);
non-bacteremic pneumococcal pneumonia and all-cause pneumonia;
antimicrobial resistance among S. pneumoniae isolates and pneumococcal serotype
distribution;

Technical Report | Stockholm, January 2007
SPVI: Use of pneumococcal polysaccharide vaccine in over 65s



standard case definitions for IPD and case data collection to allow comparisons across
European countries.

If local data are not available, data from similar populations could be used as an
approximation to assist in decision-making.
Based on the review of evidence on the local disease burden, national goals, objectives and
targets for the reduction of pneumococcal disease in the elderly should be developed.
Detailed descriptions of local pre-vaccination epidemiology and baseline information on the
burden of pneumococcal disease are needed to enable an evaluation of the potential impact
of vaccination strategies. Surveillance systems should be in place or developed to monitor
national and local trends in pneumococcal disease and to monitor the impact of
pneumococcal vaccines on disease incidence and detect changes in the prevalence of
antibiotic resistance and serotype distribution.
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4. SAFETY, EFFICACY AND EFFECTIVENESS OF PPV23
Safety
Based on almost 30 years of clinical experience, PPV23 is generally considered safe. Mild,
transient local side effects are relatively common after administration but moderate systemic
reactions and more severe local reactions are rare8, 15.

Vaccine efficacy in prospective clinical trials
Although multiple randomised clinical trials have evaluated PPV23 efficacy, the degree of
protection remains a topic of some controversy. Ten contemporary prospective clinical trials of
PPV23 conducted among elderly persons and high risk adults have shown no protective effect
against pneumococcal pneumonia and a small but statistically insignificant effect against
pneumococcal bacteremia8, 15–18. However, some experts consider these trials too small to
have sufficient statistical power to rule out false negative results19. Further, the specificity of
diagnosis of non-bacteremic pneumonia may be inadequate to allow estimating efficacy in
trials using pneumococcal pneumonia as the endpoint.
Five published meta-analyses have attempted to determine PPV23 efficacy by pooling results
of individual randomised and quasi-randomised clinical trials but the findings of these metaanalyses have also been inconclusive. In summary, most authorities agree that the evidence
from the clinical trials and meta-analyses suggests that PPV23 provides moderate protection
against invasive pneumococcal disease in the general elderly population, whereas it has a
smaller effect on risk of disease in the high risk elderly. The vaccine appears to have little or
no effect against pneumonia20.

Vaccination effectiveness in observational studies
Most observational studies (case-control, indirect cohort, retrospective cohort) have
suggested a protective effect of PPV23 against invasive pneumococcal disease. Four casecontrol studies, three indirect cohort studies and one retrospective cohort study found
significant aggregate effectiveness estimates of about 50–80% for the prevention of
bacteremia or invasive pneumococcal disease in elderly people in developed countries.
Vaccine effectiveness estimates appear to diminish with increasing age8.
Evidence from recent studies supports the recommendation to vaccinate elderly persons and
high risk adults: a retrospective cohort study of 1,898 elderly persons with chronic lung
disease in Minnesota found that pneumococcal vaccination was associated with fewer
hospitalisations for pneumonia, fewer deaths, and direct medical care cost savings21. The
findings of a recent retrospective cohort study among 1,428 Group Health Cooperative
members in Seattle, all 65 years of age and older, also supported the effectiveness of PPV23
for the prevention of bacteremia. However, pneumococcal vaccination did not alter the risk of
non-bacteremic pneumonia22. A community intervention study conducted in Stockholm,
Sweden, found that a combined influenza and pneumococcal vaccination programme of
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persons aged 65 and older resulted in a 57% reduction in all-cause mortality in the
vaccinated cohort (n=100,242) in addition to lower rates of influenza, pneumococcal
pneumonia and invasive pneumococcal disease23, 24. In addition, some recent studies have
suggested that pneumococcal vaccination may be also associated with a lower risk of
hospitalisation for pneumonia, a faster resolution of symptoms, and a shorter hospital stay in
adults with community-acquired pneumoccal pneumonia25–28.
The limitations of the PPV23 in protecting elderly persons and high risk adults against
pneumococcal-related diseases are widely recognised. In the United States, the Advisory
Committe on Immunization Practices (ACIP) recommended vaccinating adults with PPV23
primarily on the basis of available evidence from observational studies which have
demonstrated the effectiveness of PPV23 in preventing pneumococcal bacteremia in elderly
and high risk adults8. The vaccine’s moderate effectiveness against bacteremia alone was
considered sufficient justification for the recommendation. In addition, a cost-effectiveness
analysis found that PPV23 saves costs for elderly people in the prevention of bacteremia
alone29, 30. The ACIP considered the evidence about the vaccine’s effectiveness against nonbacteremic pneumonia inconclusive.
The population effects of all immunisation programmes should be evaluated. There are few
data available on the effectiveness of PPV23 in reducing disease incidence in open
populations24. Also, PPV23 has not been shown to reduce nasopharyngeal carriage of S.
pneumoniae and no indirect effects have been observed. Providing PPV23 routinely for
residents of nursing homes and other long-term care facilities may reduce outbreaks of
antibiotic-resistant pneumococci among institutionalised persons31–33.
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Technical Report | Stockholm, January 2007
SPVI: Use of pneumococcal polysaccharide vaccine in over 65s

5. DURATION OF VACCINE-INDUCED PROTECTION
Following vaccination with PPV23, antibody levels decline after 5–10 years and they decrease
more rapidly in some groups than others. However, the relation of antibody levels and
protection against disease is uncertain. Therefore, the ability to define the need for
revaccination on the basis of antibody levels is limited. Two epidemiological studies provide
estimates of the duration of protection against invasive disease. One study suggested that
vaccination may provide protection for at least nine years among those vaccinated with a
median age of 57 years34. Another study reported estimates of decreased effectiveness as the
interval post-vaccination increased, particularly among persons aged 85 years or more35.

Immunogenicity and safety after first revaccination
Revaccination is associated with an increase in self-limiting local injection site reactions
compared with first vaccination36–38. This risk, however, does not represent a contraindication
to revaccination with PPV23 in recommended groups. Limited data are available on the safety
of three or more doses of PPV2339.
The effectiveness of the first revaccination as well as the duration of possible protection are
currently unknown. Available data do not indicate substantial increase in antibody levels in
the majority of revaccinated elderly persons. Additional data are needed on safety (potential
for hyporesponsiveness with multiple doses of polysaccharide antigen) and immunogenicity of
revaccination with more than one dose of PPV23 and the optimal timing and frequency of
revaccination. Additional unanswered questions include whether lowering the age for
universal vaccination with PPV23 to age 50–64 years is justifiable from scientific and
programmatic perspectives (public health impact, cost-effectiveness, feasibility of
implementation)40. A recent study suggested that expanding the age-based recommendation
to include persons aged 50–64 years might only prevent an additional 5–7% of invasive
pneumococcal disease in the United States compared with the current high risk-based
vaccination recommendation41. However, there are programmatic advantages to age-based
recommendations which have been shown to result in higher vaccination coverage than a
high risk-based strategy.
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6. ISSUES RELATED TO COST-EFFECTIVENESS AND PROGRAMME
IMPLEMENTATION
Several economic evaluation analyses have been conducted in European countries and they
generally found that routine pneumococcal vaccination of elderly persons is relatively costeffective and potentially cost-saving to the health care sector and society42–45. Recent
economic evaluations in five European countries and the US have suggested that the vaccine
may be cost-effective on the basis of its effectiveness against invasive disease30, 42. In
addition, a recent analysis in the UK suggested that routine vaccination of all elderly might be
more cost-effective than the strategy of vaccinating high-risk groups44. The uncertainties
around vaccination effectiveness estimates, however, play a major role in the analyses. The
results of a cost-effectiveness analysis also depend on the local disease burden including the
number of hospitalisations and deaths attributable to pneumoncoccal disease and local health
care costs.
Many programme implementation issues will be country-specific. Despite existing national
recommendations, the uptake of PPV23 in many European countries has been low, possibly
reflecting concerns about the vaccine’s effectiveness and consequent lack of programmes to
promote the vaccine. The issues surrounding acceptability of a vaccination programme
(whether providers will administer the vaccine, people willing to receive it), feasibility of
programme implementation given existing resources, sustainability and general issues related
to adult immunisation (i.e. how to improve the coverage of PPV23) should be evaluated
separately. In general, offering pneumococcal vaccine with influeza vaccination should
improve pneumococcal vaccination coverage. Many individuals aged 65 years and over who
received influenza vaccine reported never having received pneumococcal vaccination. In the
US, strategies such as standing orders, reminder and recall systems and offering vaccination
to hospitalised patients before discharge have all been shown to improve vaccination
coverage in adults46 but few data are available from European countries.
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7. FUTURE PERSPECTIVES
Use of pneumococcal vaccines to reduce morbidity and mortality
from bacterial pneumonia in an influenza pandemic
Bacterial pneumonia is an important complication of seasonal and pandemic influenza and
during previous pandemics, secondary bacterial pneumonia has been an important cause of
morbidity and mortality. S. pneumoniae superinfection complicates many cases of influenza
and some bacterial pneumonia caused by S. pneumoniae can be prevented by immunisation47.
Issues related to the role of pneumococcal vaccines in pandemic influenza preparedness
activities may include: logistics of mass vaccination with PPV23 during a pandemic; vaccine
supply; shelf life; and need for cold storage. Nevertheless, increasing the current use of
pneumococcal vaccines among the age groups for which it is universally recommended (i.e.
persons aged under two years (PCV7) and those aged 65 and older (PPV23)) could reduce
the burden of pneumococcal disease and can also be expected to benefit persons susceptible
to influenza.

Indirect effects of universal vaccination of children with 7-valent
pneumococcal conjugate vaccine (PCV7) on the disease burden
in the elderly
Routine immunisation of infants with PCV7 began in 2000 in the United States. Despite
shortages in vaccine supply and incomplete vaccination coverage during 2001–04, the
incidence of invasive pneumococcal disease (IPD) decreased dramatically in children aged
under five years compared with the period pre-vaccination. Rates of IPD also decreased in
non-immunised adults, including persons aged 65 years and older, likely due to reduced
transmission of vaccine serotypes and development of herd immunity48–51.
A routine childhood PCV7 immunisation programme in the US has resulted in reduced
carriage of serotypes included in the vaccine not only in children47, 52–54, but also in adults55.
The decreased transmission has resulted in a substantial reduction in vaccine type and overall
invasive pneumococcal disease (IPD) in non-vaccinated age groups, including persons aged
65 and older50, 51. In 2003, for each prevented case in the target age group, 2.2 cases were
prevented through indirect vaccine effects (herd immunity)49. Furthermore, a reduction in
carriage of antibiotic-resistant S. pneumoniae in adults was observed after initiation of the
vaccination programme in the US55, as well as a reduction in IPD caused by antibioticresistant S. pneumoniae in adults56, 57. Currently no data are available to suggest an effect on
non-bacteremic pneumonia in the elderly following vaccination of children.
Pneumococcal conjugate vaccines have not reduced the prevalence of overall pneumococcal
carriage and the decrease in vaccine serotypes has been associated with an increased
carriage of non-vaccine types54, 58. The percentage increase in IPD caused by non-vaccine
serotypes has been significant in some groups, such as HIV-infected persons and the
elderly50, 59 but as the absolute rate increases of non-vaccine types are small compared with
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reduction in vaccine types, the impact of replacement on the overall disease burden continues
to be small. Continued surveillance is important to monitor the emergence of non-vaccine
serotypes that may reduce the benefits of vaccination in some populations. Currently two
new conjugate vaccines are being developed for use in children (a 10-valent and a 13-valent
vaccine). Future extended conjugate vaccine formulations should include the replacement
serotypes to sustain vaccine impact.
Updated economic analyses which incorporated the observed herd effects in the US indicate
substantially improved cost-effectiveness of the immunisation programme. The potential
magnitude of an indirect effect in European countries will depend on the burden of childhood
and adult disease attributable to conjugate vaccine serotypes and other epidemiologic and
health care-related factors such as immunisation strategy, coverage achieved, and population
composition. Several European countries have recently introduced universal PCV7
immunisation programmes which are likely to provide significant health benefits for both
children and adults.

Development of pneumococcal conjugate vaccines for use in
adults
Conjugate vaccines are currently being developed for use in adults. Preliminary results with
the newly developed 13-valent CRM197 PCV have shown good immunogenicity but efficacy
data are not available for adults. As the data on conjugate vaccine in adults are currently
limited (including safety of respective doses, the numbers of doses needed in the elderly), the
benefits and cost-effectiveness of PCVs in adults in general, and the elderly in particular, have
still to be established. Thus as long as the PPV23 contains more serotypes than PCVs, and the
safety and efficacy of PCVs in adults is not established, continuing use of PPV23 in persons
aged 65 years or over remains a recommended public health strategy.
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