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Dear Minister,

Having consulted the Standing Committee on Immunology and Infectious Diseases and the
Standing Committee on Medicine, | hereby submit the advisory report entitled Influenza
vaccination: revision of the indication. In this advisory report, a specially appointed
committee, chaired by myself, determined which target groups are eligible for vaccination
against influenza as part of the National Influenza Prevention Programme.

The seven criteria for the inclusion of vaccinations in the National Vaccination Programme
(NVP), which were drawn up by the National Vaccination Programme Review Committee,
served as a guideline. They are equally applicable in the case of influenza vaccination.
Accordingly, the scientific findings were routinely tested against these criteria. Where
important data were missing, the Health Council contracted the Julius Center for Health
Sciences and Primary Care of the University Medical Center, Utrecht to conduct
supplementary research. The research in question dealt with morbidity and mortality
resulting from influenza in healthy individuals aged 50 to 65, and in children. The
Committee took this supplementary data into account when making its assessment.

The Committee concluded that most of the current target groups can be retained. Given the
current level of knowledge, the only group for which vaccination is no longer
recommended are patients with furunculosis. At the same time, the Committee recommends
expanding the range of target groups to include healthy adults in the 60 to 65 age group,
healthcare personnel who are in direct contact with patients, and family members of those
who would be at very serious risk if they were to contract influenza.
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The Committee also identified measures for maintaining vaccination coverage in the
Netherlands (which, it is worth noting, is already high relative to other countries) or even
improving it still further.

It has also made recommendations for further research. This is because, in
assessing the current level of knowledge, the Committee identified a number of
gaps. This involves knowledge related to specific target groups, such as the effect
of influenza vaccination in children from six months to two years of age, as well
as knowledge concerning more general effects, for example the effect of
vaccinating children on the circulation of the influenza virus within the
population as a whole. In view of the anticipated growth in our knowledge of this
and other fields, the Health Council of the Netherlands plans to review the
situation again in a few years’ time.
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Executive summary

Influenza vaccination: who should be vaccinated and who should
not?

Influenza is caused by the influenza virus. Because the virus is constantly chang-
ing, people do not build up life-long resistance, as frequently happens with other
infectious diseases. This explains why there are annual epidemics. Healthy indi-
viduals are usually well able to withstand an infection, but for people in the risk
groups, influenza can lead to serious illness and even death (for example as a
result of pneumonia, diabetes dysregulation or aggravation of lung and heart dis-
ease).

There has consequently been a specific policy for a longer period of time
whereby people who are at risk for developing complications in connection with
influenza are offered influenza vaccination. In 1997, an infrastructure was estab-
lished for this very purpose: the National Influenza Prevention Programme
(NPG). Owing to the changes that influenza viruses undergo, vaccination needs
to be repeated annually and the vaccine has to be continually modified.

A recurring question in this connection is which sections of the population
should be offered influenza vaccination. New research data may, for example,
reveal that vaccination of a particular group is insufficiently effective, or that
other target groups who were not previously eligible for vaccination may actu-
ally be the ones who stand to derive major health benefits. The choice of target
groups is therefore reviewed on a regular basis. With this in mind, the Minister of
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Health, Welfare and Sport requested the Health Council to consider which risk
groups should be eligible for influenza vaccination in the years to come. The
Minister also wished to know how it might be possible to maintain — or even fur-
ther increase — the level of vaccination coverage within the target groups, which
is already high.

So that it can advise the Minister, the Health Council has applied the seven
vaccination criteria that were formulated in its advisory report The future of the
National Immunisation Programme (RVP): Towards a programme for all age
groups. These criteria were drawn up in order to make decisions on inclusion of
vaccinations under the RVP. They can, however, equally well be applied when
choosing target groups for the National Influenza Prevention Programme.

Majority of the current target groups to be retained

For the large majority of the current target groups, the beneficial effect of influ-
enza vaccination remains undisputed. For this section of the population, vaccina-
tion serves to prevent significant damage to health, or at least to substantially
reduce any damage that does occur. Furthermore, it is cost-effective to offer vac-
cination as part of a national programme. Thus the earlier recommendation that
influenza vaccination should be offered to these groups still stands.

This applies to the following groups: people aged 65 years and over, patients
with abnormalities or a dysfunction of the airways and lungs, patients with
chronic cardiac dysfunction, patients with diabetes mellitus, patients with
chronic renal insufficiency, patients who have recently undergone bone marrow
transplantation, people with HIV infection, children aged between 6 months and
18 years who receive long-term salicylate therapy, people with mental retarda-
tion in residential institutions, people with reduced resistance to infection (e.g.
because of cirrhosis, (functional) asplenia, autoimmune diseases, chemotherapy
and immunosuppressive medication), and residents of nursing homes who do not
fall into one of these categories.

The main topic of discussion was whether children with asthma should still
be offered influenza vaccination. Earlier publications pointed to increased mor-
tality as a result of influenza in this group and suggested that vaccination had a
beneficial effect which could be measured by a reduction in respiratory infec-
tions and visits to the general practitioner (GP). However, recently published
Dutch research has not corroborated these results. Nevertheless, the possibility
that influenza vaccination may have a beneficial effect in this risk group cannot
be dismissed at this moment in time. A decision to stop offering vaccination to
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this group can only be made once further research has shed more light on this
issue.

One target group has, however, been dropped from the programme. Up until
now, vaccination against influenza has been recommended in the Netherlands for
patients with furunculosis and for members of their family. However, it is unclear
from the scientific data whether furunculosis patients are at greater risk of com-
plications after influenza. Nor do we know how effective influenza vaccination is
in this group.

Four new target groups to be added
Healthy people aged 60 to 65 years

Up until now it has been recommended that people over 65 years of age should
be vaccinated against influenza. A study performed especially for this advisory
report has now revealed that episodes of influenza can also lead to more GP vis-
its, hospital admissions and higher mortality rates in healthy younger people.
This is especially evident in the 60-65 year age group. Therefore it is recom-
mended that this age group should also be offered influenza vaccination in the
future.

Healthcare personnel in institutions

Although in theory healthcare personnel who work in healthcare institutions are
actually no more burdened by influenza than people in other occupations, they
may transmit the disease to patients. This is particularly important for people
whose daily work brings them into contact with patients who are at high risk of
complications from influenza. Vaccination reduces the risk of these complica-
tions. Healthcare personnel have a special responsibility in this respect. Conse-
quently, it is recommended that healthcare personnel in hospitals, care homes
and nursing homes should in the future be included among the target groups for
vaccination.

Other healthcare personnel

Other healthcare personnel also regularly have intensive contact with patients at
high risk of complications from influenza (home care workers and general practi-
tioners, for example) and they too bear a special responsibility. In practice, it is
actually difficult to draw the line between those professionals who are eligible
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for vaccination and those who are not. Consequently, a general recommendation
has been made that healthcare personnel who in daily practise come into direct
contact with patients should be vaccinated against influenza.

Family members of very high-risk individuals

Family members can be a source of infection for people who are at high risk
when developing influenza. There are, however, no data available at present that
prompt the Committee to recommend the vaccination of family members of peo-
ple from all risk groups. The Committee nevertheless considers it prudent to rec-
ommend vaccination for family members of patients who are at particularly high
risk. Examples are: patients with serious abnormalities of or a dysfunction of the
airways and lungs, patients with severe liver or kidney failure, and patients
whose immune system is compromised (e.g. as a result of HIV infection, chemo-
therapy or treatment with other drugs that suppress the immune system).

Other possible target groups not (yet) included

In other countries, influenza vaccination is offered to pregnant women. The sci-
entific literature does not indicate, however, that healthy pregnant women are at
higher risk when developing influenza. Moreover, they are rarely admitted to
hospital during the influenza season, and mortality from influenza does not occur
in this group. Thus there is no reason to add healthy pregnant women to the target
groups for influenza vaccination.

Another target group for whom influenza vaccination has been considered
are children. Research has been conducted especially for this advisory report into
morbidity and mortality in children in the Netherlands as a result of influenza.
Although the results do not show any additional mortality, they do reveal an extra
disease burden in the form of more hospital admissions and GP visits.

The increased morbidity mainly applies to children aged between 0 and 6
months. However, influenza vaccines have not been registered for and tested in
children from this age group and this group has consequently been ruled out.
Vaccination of pregnant women could well be an alternative means of protecting
newborn babies. There is, however, no scientific evidence that maternal vaccina-
tion is an effective means of achieving this goal and this is therefore not recom-
mended.

Influenza also results in higher morbidity in children aged between 6 months
and 2 years. However, the efficacy of the influenza vaccine has not been demon-
strated in this age group. Although vaccination is effective in healthy children

14
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over 2 years of age, influenza does not cause additional serious morbidity or
mortality in this group and hence there is no reason at present to include them
among the target groups for influenza vaccination.

A further possible target group consists of people who have intensive contact
with the general public through their work (lecturers, for example). Based on the
available scientific literature, however, there is no reason to assume that these
individuals would be at increased risk of influenza, complications or mortality in
the event that they should fall ill. Nor are they more likely to transmit influenza
to people for whom this would pose a serious threat. There is consequently no
reason to offer vaccination to people in these occupations.

It has also been considered whether people with addictions to alcohol and
drugs ought to be eligible for influenza vaccination. The Committee has found no
evidence to suggest that these individuals might have low immunity and it there-
fore has no reason to assume that these groups are at increased risk of developing
complications or even dying as a result of influenza. The committee therefore
does not recommend to add them to the target groups for influenza vaccination
either. They may, however, be eligible for vaccination for other reasons (e.g.
because of cirrhosis or HIV infection). Healthcare providers need to be alert,
since this group is often less familiar with regular care.

It has also been considered whether occupational groups who have intensive
contact with poultry — such as poultry farmers and veterinarians — would benefit
from yearly influenza vaccination. However, in the absence of an avian influenza
epidemic, there is no reason to vaccinate them. If avian influenza were to break
out, there would be a risk that genetic material might be exchanged between dif-
ferent strains of the virus, giving rise to the possibility that a new virus strain
might emerge which is highly infectious for humans. Such a new strain might
then lead to a pandemic (an epidemic on a global scale). In case of an outbreak of
avian influenza, there may therefore be grounds for vaccinating professional
groups who have intensive contact with poultry. This is a decision that the Minis-
ter of Health, Welfare and Sport would have to make at the time.

Boosting effectiveness through proper education

Many Dutch people who are eligible for an influenza vaccination do actually
receive one in practice. Vaccination coverage is high. Nevertheless, not everyone
has been reached as yet. For example, some people are unaware that they belong
to a target group. Proper, well-targeted education can help to rectify this situa-
tion. Information about the risks of influenza and the mild side effects of vacci-
nation may help to further boost vaccination coverage. Furthermore, the role of
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GPs is crucial in ensuring acceptance of vaccination. Their central role must
therefore be maintained. Vaccination of healthcare personnel is best performed in
the workplace, and this may possibly be a task for the occupational health serv-
ices.

Further research

In assessing the current level of knowledge, the Committee has identified a
number of gaps. It recommends that research be conducted in order to reduce
these gaps. More specifically, focussed research is needed into the effectiveness
of influenza vaccination in children aged between 6 months and 2 years and the
effectiveness of influenza vaccination in children with asthma. Furthermore, gen-
eral research is recommended into the possible indirect effects of influenza vac-
cination in healthy children (as a result of reduced transmission), research into
the long-term effects that annual influenza vaccination at an early age may have
on the clinical course of influenza later in life, and continuation and intensifica-
tion of research aimed at improving the effectiveness of influenza vaccines.

16

Influenza vaccination: revision of the indication



Chapter

1

Introduction

11

Background

For quite some time, the Netherlands has pursued a targeted policy with regard to
providing and administering influenza vaccinations. Influenza is the infection
caused by the influenza virus. Strictly speaking, the vaccination targets the virus
rather than the disease, but ‘influenza vaccination’ has become the established
term. Influenza vaccinations are currently provided for those at high risk of com-
plications, should they catch influenza (such as patients with a chronic disorder
of cardiac function or lung function).

From 1997 onwards, this policy took shape as the National Influenza Preven-
tion Programme (Nationaal Programma Grieppreventie, NPG). This is a separate
vaccination programme for influenza which, like the National Vaccination Pro-
gramme (Rijksvaccinatieprogramma, RVP), is financed by the government. The
coordination of the NPG was previously organised by the Health Care Insurance
Board (College voor zorgverzekeringen, CVZ). With effect from 1 January 2006,
that task was transferred to the National Institute of Public Health and the Envi-
ronment (Rijksinstituut voor Volksgezondheid en Milieu, RIVM).

In 2003, the CVZ published the results of the PRISMA study, an investigation
into the programme’s cost effectiveness and efficiency.: The main conclusion
was that the NPG was a successful prevention programme, with major beneficial
health effects. To a large extent, it even produces cost savings. Accordingly, the
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CVZ recommended that the NPG be continued. Nevertheless, the CVZ did raise
the issue of whether certain target groups should be added to the programme, and
whether others should be removed from it.

For instance, the vaccination of healthy individuals in the 50 to 65 age group
might prove to be cost effective, while it may not make sense to include those at
high risk who are below the age of 18. Against the background of these results,
the CVZ advised the Minister of Health, Welfare and Sport (VWS) to consult the
Health Council about granting eligibility for influenza vaccination to some target
groups and withdrawing it from others.

Other bodies have also considered the issue of which target groups to include
in the influenza vaccination. One example is the World Health Organisation
(WHO), which for several years has recommended that healthcare personnel be
vaccinated against influenza.z Many countries have since adopted this recom-
mendation, but not the Netherlands.:

There are also details of people’s experiences in other countries. There,
groups are vaccinated that are not currently eligible for vaccination in the Neth-
erlands, such as pregnant women, the family contacts of individuals in high-risk
groups, and (in the United States) children from six months to five years of age.3#
On the other hand, influenza vaccination was for many years recommended for
patients with furunculosis and for contacts within their family, while no other
country made this recommendation.

These considerations constituted sufficient reason for the Minister of Health,
Welfare and Sport to ask the Health Council of the Netherlands to produce an
advisory report concerning possible amendments to the list of groups currently
eligible to receive the influenza vaccination. The Minister also enquired about
the best way to provide this vaccination. The full text of the request for advice
can be found in Annex A. In order to respond to the request for advice, the Presi-
dent of the Health Council installed the Influenza Vaccination: Revision of the
Indication Committee. Details of the make-up of the Committee are set out in
Annex B.

1.2

Question posed

The Health Council has been making recommendations about influenza vaccina-
tion since 1975. From 1981 to 1998 it published annual reports on this topic. The
most recent report (“Vaccination against influenza, 1998-1999 season’) cites a
number of target groups for influenza vaccination:s
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Influenza vaccination was urgently recommended for:

patients with abnormalities and function disorders of the airways and lungs
patients with a chronic disorder of cardiac function

patients with diabetes mellitus

patients with chronic renal insufficiency

patients with furunculosis, members of their family, and contacts of a compa-
rable nature.

Influenza vaccination was recommended for:

patients who have recently undergone a bone marrow transplant

individuals who are infected with HIV

children and adolescents from six months to eighteen years of age who use
salicylates for a prolonged period

mentally handicapped individuals living in intramural facilities

individuals aged 65 and above (following a long period of consultation, this
group was added to the target groups for influenza vaccination in 1994).

Influenza vaccination could be considered for:

individuals with reduced resistance to infections (as a result of cirrhosis of
the liver and asplenia, for example)

those resident in nursing homes who are not covered by the above-mentioned
categories.

When assessing the target groups, the present Committee based its approach on
this advisory report. The associated requests for advice were couched as follows:
a Which target groups should be offered an influenza vaccination?

» Should the current groups be expanded to include individuals in the 50 to
65 age group, pregnant women, children, healthcare personnel, profes-
sions that involve intensive contacts with the public, professions that
involve intensive contacts with poultry, individuals with family contacts
in a high-risk group, drug addicts, and people with alcohol addiction?

» Should high-risk individuals below the age of 18, as well as patients with
furunculosis and members of their family, be removed from the current
target groups?

b What approach is needed to ensure that vaccination coverage in the recom-

mended target groups is as broad as possible?

» What form should the associated public information campaign take?
« How should people be invited to attend for vaccination?

« Should they receive the vaccine free of charge?
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¢ Who is best suited to administer the vaccine?

1.3 Method

The CVZ report entitled: “The National Influenza Prevention Programme: the
success of influenza vaccination’ is one of the documents on which the literature
study was based.t Other important factors were the standard used by the Dutch
College of General Practitioners (Nederlands Huisartsen Genootschap, NHG):
‘Influenza and Influenza Vaccination’, the guideline used by the Dutch Associa-
tion of Nursing Home Physicians (Beroepsvereniging van Verpleeghuisartsen en
Sociaal Geriaters, NVVA): ‘Influenza prevention in nursing homes and residen-
tial care homes’. There was also the recommendation of the Advisory Committee
on Immunization Practices (ACIP): ‘Prevention and Control of Influenza’, which
serves as a guideline for influenza vaccination in the United States.4s7

In addition, the available systematic reviews and other recent literature (made
accessible via PUBMED and The Cochrane Collaboration) were used for each
target group (or potential target group). The Committee has also consulted vari-
ous experts (see Annex C), and has submitted questions to the Scientific Panel on
Vaccines and Immunisation of the European Centre for Disease prevention and
Control (ECDC).

In addition, the Health Council has contracted the Julius Center for Health
Sciences and Primary Care of the University Medical Center Utrecht (hereafter
referred to as the Julius Center) to conduct research into the morbidity and mor-
tality resulting from influenza in healthy individuals aged 50 to 65, and in chil-
dren (a summary of this study is given in Annex E). Subsequent to this, a cost-
effectiveness analysis of influenza vaccination in healthy individuals aged 50 to
65 was also carried out (a summary of this is contained in Annex F). The Com-
mittee made use of both of these studies while conducting its assessment.

1.4 Structure of the advisory report

In the second chapter, the Committee has included a summary of the present situ-
ation in the area of influenza and influenza vaccination. Chapter 3 contains
details of the criteria to be used in establishing the target groups. These criteria
are then applied to each target group individually. That results in a conclusion
regarding which groups are eligible for the influenza vaccination, and which are
not. In chapter 4, the Committee then addresses the issue of how to ensure that
vaccination coverage in the recommended target groups is as broad as possible.
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In the final chapter, the Committee discusses its conclusions and recommenda-
tions.
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Chapter

2

The current situation

This chapter gives details of the Dutch situation in the area of influenza vaccina-
tion. In doing so, it examines the effects of infection, and of various properties of
the vaccines in question. The resources used included the new Influenza Pan-
demic standard, which was developed by the Dutch College of General Practi-
tioners (NHG).s

The effects of infection
Virus

The influenza virus is a single-stranded RNA virus with a protein coat. The virus
is a member of the orthomyxovirus family. Three types of influenza virus have
been identified: A, B and C. It is only types A and B that cause the familiar influ-
enza epidemics. Influenza viruses are classified into subtypes, on the basis of
variations in the two surface proteins hemagglutinin (H) and neuraminidase (N).
A given strain of virus expresses one type of hemagglutinin and one type of neu-
raminidase. Sixteen hemagglutinin subtypes (H1-H16) and nine neuraminidase
subtypes (N1-N9) have been identified in influenza A-type viruses.> All of
these subtypes occur in migratory birds and in waterfowl (avian influenza), often
without causing disease symptoms. Only those virus strains with hemagglutinin
subtypes H1, H2 and H3, and neuraminidase subtypes N1 and N2 have been
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shown to be capable of efficient human-to-human transmission. Influenza B has
only one hemagglutinin and neuraminidase subtype.

Epidemics

In the course of an infection, virus particles develop which have slight variations
in their hemagglutinin and neuraminidase. These therefore differ from the origi-
nal virus strain. This mechanism, which is referred to as antigenic drift, results in
virus strains against which previously developed resistance is no longer effec-
tive. Those variants to which the lowest levels of antibodies circulate in the gen-
eral population have the greatest chance to spread further. They are also capable
of re-infecting those who have already suffered a bout of influenza.

Antigenic drift causes the influenza epidemics that return every year, or
thereabouts. It is also the reason why vaccination must be carried out each year,
using a modified vaccine. Individuals who have previously been infected by an
influenza virus generally enjoy some degree of protection against a subsequent
infection with a changed strain. This so-called cross-protection most often con-
cerns the H-subtype. The degree of difference in the changed surface proteins
determines the epidemic potential of the virus.

Healthy individuals are usually well able to withstand an infection, but for
people in the risk groups, influenza can lead to serious illness (for example as a
result of complications such as pneumonia, deregulation of diabetes or aggrava-
tion of chest and heart conditions). That then requires a visit to the GP and, in
some cases, admission to hospital. Influenza can even lead to death. In the 1990s,
it was found that in the Netherlands about 2000 people die each year as a result
of influenza.: The research carried out for the purpose of this advisory report
also revealed an excessive burden of disease and mortality resulting from influ-
enza, especially in individuals aged 65 and above (see Annex E).

Vaccination is the best way to reduce the risk of contracting influenza. The
composition of the vaccine is changed each year, on the basis of the virus strains
that are expected to circulate in the population. As long as the composition of the
infecting strain does not differ too much from that of the strains use to create the
vaccine, then vaccination will generally provide protection against influenza.

Pandemics
Pandemics are much rarer than epidemics. They are epidemics on a global scale,

caused by a virus with a highly modified antigenic composition. Past pandemics
have all been caused by type A influenza viruses.

24
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The basis for influenza pandemics is antigenic shift.e This produces an
entirely new virus, with a hemagglutinin that humans have never before encoun-
tered, and possibly a previously unknown neuraminidase too. A pandemic can
only develop if the new virus is easily transmitted from one individual to another.
This situation can arise through direct, gradual mutations (gradual adaptation).
Another possibility is that influenza viruses circulating among birds can
exchange genes with influenza viruses that are found in humans. This can result
in the creation of a new virus that is highly infectious to humans (a reassortant).
Pigs or other mammals can also be involved, as intermediate hosts.

This process results in such a major change in the antigenic structure of the
virus that any immunity acquired during previous influenza epidemics is ineffec-
tive (or virtually so) against the new virus. Furthermore, the present influenza
vaccine, which is used to contain annual epidemics, offers insufficient protection
against this new subtype. The new virus will then be able to spread throughout
the world, creating a pandemic.

21

Vaccines
Composition

A range of influenza vaccines are registered in the Netherlands. These are all
based on inactivated virus particles derived from two types of influenza A and
one type of influenza B. Each year, the exact composition of the vaccines is
attuned to the most recent epidemiological data. This procedure is carried out in
accordance with the guidelines of the WHO, after which the European Medicines
Agency (EMEA) determines whether this recommendation is consistent with the
specific situation as it pertains in Europe.

Administration

Administration is by means of an intramuscular or subcutaneous injection (the
injection site for adults and older children is the upper arm, whereas the thigh is
used in the case of young children). Vaccination consists of a single dose of 0.5
ml. In the case of children who have not previously been vaccinated against
influenza, a second dose is administered after a period of at least four weeks.

No vaccines have been registered for use in infants below the age of six months.
Contra-indications for influenza vaccination are an acute infectious disease and/
or fever at the time of vaccination. Nor can the vaccine be administered to individ-
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uals who are hypersensitive to eggs or to chicken proteins, or to one of the other
components of the vaccine.

Effectiveness

The effectiveness of an influenza vaccine depends on its efficacy, and on the age
and immune competence (the ability to respond to the administration of the vac-
cine) of the recipient. Another factor is the degree of correspondence (matching)
between the circulating strains and those used to prepare the vaccine.

Another important aspect is the intensity of viral activity from one influenza sea-
son to another.

Research also reveals differences in terms of effectiveness which, on further
consideration, may correspond to differences in the yardstick used. The yard-
sticks used in the course of research into the effectiveness of influenza vaccina-

tion are:
» the prevention of serologically or virologically confirmed influenza (effi-
cacy)

 the prevention of clinical influenza: disease that is confirmed on the basis of
symptoms, such as:
« influenza-like illnesses
 upper respiratory tract infections
 acute respiratory tract infections
 the prevention of complications caused by influenza, such as:
« mortality
e pneumonia
« cardiovascular diseases (such as a myocardial infarction)
« middle-ear inflammation
» production of antibodies:
« the levels of antibody produced in response to the vaccine serotypes (sero-
protection)
« the levels of antibodies produced in responses to an influenza virus circu-
lating in the population (seroconversion)
» use of healthcare facilities and absenteeism, such as:
* hospital admissions
* visits to GPs
« absence due to illness.
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The details of studies into the effectiveness of influenza vaccination are dis-
cussed in chapter 3. This includes an indication of which of the above yardsticks
was used in each case.

Cost effectiveness

A cost-effectiveness analysis (CEA) is used to estimate the costs incurred per
prevented case of disease or per year of life gained. A cost-utility analysis (CUA)
goes a step further. Here, the effects on health are corrected for quality of life and
expressed as Quality Adjusted Life Years (or QALYS).

This makes it possible, in theory, to compare the cost-utility ratios between
different interventions, even if these are not analogous.

The principle commonly applied to preventive interventions in the Nether-
lands is that one year of life gained or one QALY should cost ho more than
€ 20,000. The Council for Public Health and Health Care (Raad voor de Volksge-
zondheid en Zorg) has proposed an upper limit of € 80,000 per QALY for collec-
tively financed care.®

It should be noted that determining QALY's is no simple matter. Sometimes
by no means all of the data to be entered into the model is available. For instance,
there is sometimes no epidemiological data pertaining to the Dutch situation, or
too little is known about the risk of transmitting an infectious disease, the dura-
tion of the infectious period, or the importance of various transmission routes. In
addition, the question of how disease states should be rated in terms of loss of
quality of life is sometimes a difficult one to answer.

It is occasionally possible to adapt the model to such information as is availa-
ble. If, for example, no information is available concerning the quality of life,
then the number of prevented infections or years of life gained often form a good
alternative. It is often possible to obtain a clear picture by means of a thorough
analysis of the available data.

In this way it is possible to assess various types of investment to determine
which one produces the most health gains. For a more detailed explanation of
cost-effectiveness analyses and cost-utility analyses see the advisory report enti-
tled ‘The future of the national immunisation programme: towards a programme
for all age-groups’ [De toekomst van het Rijksvaccinatieprogramma: naar een
programma voor alle leeftijden], which was produced by the National Vaccina-
tion Programme Review Committee.:* However, it is important to be aware of the
fact that the various assumptions made will impose certain limitations on cost-
utility analyses.

The current situation
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This advisory report, and the publications cited, focus purely on the cost
effectiveness of the direct protection afforded by influenza vaccination to vacci-
nated individuals. The effects of indirect protection, which arise by virtue of the
fact that the vaccinated individuals reduce the degree of exposure to influenza
experienced by their friends and family, were not taken into consideration.

Duration of protection

A protective quantity of antibodies is usually produced within two to three weeks
after vaccination (haemagglutination inhibition titer 40).¢ The vaccine is gener-
ally assumed to provide protection for a period of approximately six months to a
year.

Adverse effects

The most common adverse effects are localised (i.e. at the injection site), mild and
transient in nature. Other adverse effects are seldom seen. There is no evidence
to suggest that the current vaccine is associated with an increased risk of Guil-
lain-Barré syndrome. Previously observed incidents were related to another
influenza vaccine, one that was used in the past.»s A full description of all possi-
ble adverse effects can be found in the instructions for use of the influenza vac-
cines in question.

Developments

A considerable research effort is being made to further improve influenza vac-
cines based on inactivated virus, and to optimize the production process. This
includes research into the use of additives (adjuvants) that can be used to bring
about a better immune response. In addition, a cell-culture production technique
is under development. This could replace the traditional method, which involves
the use of hen’s eggs. The first two influenza vaccines manufactured using cell
culture techniques have already been registered in the Netherlands (but not yet in
the rest of the European Union).

In the United States, aside from influenza vaccines based on inactivated
virus, a live attenuated influenza vaccine is now available for use in healthy indi-
viduals aged from 5 to 49. This new vaccine is administered by means of a nose
spray. This vaccine has not yet been registered in Europe. Accordingly, it is not
being used here.
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3

Chapter
Establishing target groups
In this chapter, the Committee first addresses the criteria that it used when
assessing the target groups for whom influenza vaccination is advisable. This is
followed by a discussion of the various target groups.

3.1 Assessment method

Seven criteria

When establishing the target groups for influenza vaccination, the Committee
used the seven criteria formulated by the Health Council’s National Vaccination
Programme Review Committee. The details have also been published in scien-
tific literature.:s A detailed description of this assessment framework for public
vaccination programmes can be found in the advisory report entitled “The future
of the national immunisation programme: towards a programme for all age-
groups’ (De toekomst van het Rijksvaccinatieprogramma: naar een programma
voor alle leeftijden), that is scheduled for publication at about the same time as
this advisory report.:2 The Health Council has used an assessment framework of
this kind in other advisory reports on the topic of vaccination, such as the report
on the vaccination of infants against pneumococci.”

The criteria are formulated in such a way that they can be used as a guideline
for a well-founded decision about whether a specific vaccination for a given tar-
get group deserves a place in the public vaccination programme.

Establishing target groups
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Accordingly, they can also be used when establishing the target groups for influ-
enza vaccination within the National Influenza Prevention Programme (NPG).
This involves a step by step consideration of the following points:

Seriousness and extent of the disease burden
1 The infectious disease causes considerable disease burden within the popula-
tion:
« the infectious disease is serious for individuals, and
« the infectious disease affects or has the potential to affect a large number
of people.

Effectiveness of the vaccination
2 Vaccination may be expected to considerably reduce the disease burden
within the population:
« the vaccine is effective for the prevention of disease or the reduction of
symptoms
« the necessary vaccination rate is attainable (if eradication or the creation
of herd immunity is sought)
3 Any adverse reactions associated with vaccination are not sufficient to sub-
stantially diminish the public health benefit.

Acceptability of the vaccination

4 The inconvenience or discomfort that an individual may be expected to expe-
rience in connection with his/her personal vaccination is not disproportionate
in relation to the health benefit for the individual concerned and the popula-
tion as a whole.

5 The inconvenience or discomfort that an individual may be expected to expe-
rience in connection with the vaccination programme as a whole is not dis-
proportionate in relation to the health benefit for the individual concerned
and the population as a whole.

Efficiency of the vaccination

6 The ratio between the cost of vaccination and the associated health benefit
compares favourably to the cost-benefit ratio associated with other means of
reducing the relevant disease burden.

Priority of the vaccination
7 The provision of vaccination may be expected to serve an urgent or poten-
tially urgent public health need.
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Use in this advisory report

How are the criteria for public vaccination programmes used in the assessment in
this advisory report? The first important factor is the risk posed by influenza to
the target group in question (criterion 1). This means that, within the target
group, there must be an extra burden of disease as a result of influenza, in the
form of serious disease or death. Secondly, the extent to which the vaccine is
effective and safe carries considerable weight (criteria 2 and 3). Accordingly, it
must be shown that influenza vaccination reduces the burden of disease safely
and effectively. Thirdly there is the issue of cost effectiveness (criterion 6).
While the Committee does take this into consideration, its remit means that it
will ultimately have no part in deciding this issue. Finally, the Committee took
into consideration the discomfort experienced by individuals as a result of their
individual influenza vaccination (criterion 4) and the urgency of the public health
interest (criterion 7) in reaching its judgement.

The assessment based on these criteria is summarised in an extensive table
(Annex D). The results are set out below, in each case accompanied by the major
considerations involved.

3.2

Assessment of vaccination in current target groups

With regard to a number of target groups for whom influenza vaccination was

already recommended, the situation remains unchanged. The Committee’s view

is that they meet the criteria for public vaccination programmes. Accordingly, for

these target groups, the Committee upholds the recommendation that they should

be offered an influenza vaccination. This applies to the following groups:®

Patients with abnormalities and function disorders of the airways and lungs

Patients with a chronic disorder of cardiac function

Patients with diabetes mellitus

Patients with chronic renal insufficiency

Patients who have recently undergone a bone marrow transplant

Individuals who are infected with HIV

Children and adolescents from six months to eighteen years of age who use

salicylates for a prolonged period

Mentally handicapped individuals living in intramural facilities

9 Individuals aged 65 and above

10 Individuals with reduced resistance to infections (for instance as a result of
cirrhosis of the liver, asplenia (including functional asplenia), autoimmune
diseases, and treatment involving chemotherapy)

~NOo 0o WN P
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11 Those resident in nursing homes who are not covered by these categories.

3.3

Assessment of vaccination in healthy individuals in the 50 to 65 age
group

Importance in terms of public health

At present, neither in the Netherlands nor elsewhere, have any details been pub-
lished of studies into the morbidity and mortality resulting from influenza in
healthy individuals aged 50 to 65. In order to better understand the burden of dis-
ease and mortality resulting from influenza, the Health Council has contracted
the Julius Center to investigate the problem. The following is a brief summary of
the results of this study (a more detailed summary can be found in Annex E).

Given the lack of any national data that could be used to establish a direct
link between influenza and various complications, the decision was taken to con-
duct an excess study. This provides a basis for making estimates. In this connec-
tion, the incidence of influenza measured via sentinel practices is related to
mortality, hospital admissions, and visits to GPs in the Netherlands. By compar-
ing the influenza season with the immediately adjacent periods (the peri-influ-
enza season) and the summer, it is possible to make statements concerning the
observed extra mortality, hospital admissions, and visits to GPs.

In this way, it was estimated that for all individuals in the 50 to 65 age group
(both healthy individuals and those with an increased risk) periods in which the
influenza virus is active coincide with extra mortality of 3.8 to 7.6 per 100,000
individuals per winter, relative to the peri-influenza season and the base period in
the summer respectively. This is equivalent to 117 to 233 deaths per annum in the
Netherlands.

When this was divided up into 5-year age groups, it emerged that the total
extra mortality in the winter is mainly restricted to individuals aged from 60 to
65. In this group, the estimated total extra mortality per winter amounted to 7.7 to
16 deaths per 100,000 individuals, relative to the peri-influenza season and the
base period in the summer respectively. In the 50 to 54 and 55 to 59 age groups,
this estimated total extra mortality per winter was 2.7 to 4.5 and 1.9 to 4.7 deaths
per 100,000 individuals respectively.

With regard to these mortality figures, it should be pointed out that (based on
the data sources) no distinction can be made between healthy individuals and
those with an increased risk.

In addition, for the 55 to 59 age group, total extra mortality per winter relative
to the base period in the peri-influenza season was not statistically significant.
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Furthermore, the data cannot automatically be causally interpreted, and the pos-
sibility of effects caused by interfering variables cannot be excluded. The smaller
the observed differences in mortality, the more heavily these uncertainties weigh.
Accordingly, the Committee attaches less value to the results obtained for individ-
uals below 60 years of age than to those for the 60 to 65 age group. From the age
of 60 onwards, there is a clear increase in the observed over-mortality.

In addition, it was estimated that — for healthy 50 to 65-year olds — the influ-
enza periods coincided with an excess of hospital admissions (averaging between
17.7 and 38.0 per 100,000 individuals per winter) and visits to GPs (averaging
between 632 and 1259 per 100,000 individuals per winter). The excess hospital
admissions per individual category, classified by diagnosis at discharge, is not
always statistically significant. The total excess hospital admissions per 100,000
individuals is statistically significant, however, and this increases with age (for
the 60 to 65-year olds, this is between 26.1 and 66.2 per 100,000 individuals per
winter).

With this data too, it is important to remember that the existence of a causal
relationship has not been demonstrated and that the effects of interfering varia-
bles cannot be excluded.

Effectiveness and safety

No research has been carried out into the effectiveness of influenza vaccination
in healthy individuals aged 50 to 65. However, data is available on the effective-
ness of influenza vaccination in all healthy adults below the age of 65. A system-
atic review published in 2004 revealed that healthy adults below the age of 65
exhibited a 67 percent reduction in serologically confirmed influenza.z In the
various studies on which this review was based, the reduction in question ranged
from 50 to 90 percent. The reduction is dependent on a variety of factors, includ-
ing the match between the circulating virus strain and the strains used to prepare
the vaccine, and the influenza activity in the seasons concerned.?* In terms of
clinical influenza, these studies indicate an approximately 30 percent reduction
of influenza-like illness and a 10 to 25 percent reduction in all upper respiratory
tract infections.e2

On the basis of the available data, it is unclear whether influenza vaccination
also results in a reduction of complications and in the use of healthcare facilities
(death, hospital admissions, visits to GPs). No research was conducted into a
potential reduction in mortality, nor was it demonstrated that vaccination leads to
a reduced number of hospital admissions.:

Establishing target groups
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This may be related to the limited frequency of death and hospital admissions
in the entire group of 18 to 65-year-olds.»* Some of the available studies do indi-
cate a reduction in absence due to illness, however.2

The adverse effects of influenza vaccination in healthy adults below the age
of 65 consist primarily of pain and redness around the injection site. These symp-
toms were about twice as frequent in vaccinated subjects as in individuals who
were given a placebo. A local adverse effect of this kind occurred in 59 percent
of vaccinated subjects. No separate systematic adverse effects of influenza vacci-
nation were found.:

Cost effectiveness

The PRISMA study that was carried out for the purposes of the CVZ report
included a cost-effectiveness analysis (which only included direct costs, such as
the purchase of the vaccine). This analysis revealed that influenza vaccination in
healthy individuals aged 50 to 65 could be cost effective.t This is supported by a
cost-effectiveness analysis published in Great Britain (which, aside from direct
costs, also included indirect costs such as absence due to illness), with regard to
healthy individuals in the 50 to 65 age group.2

On the basis of the study conducted by the Julius Center into disease and mor-
tality resulting from influenza, a cost-effectiveness analysis was also carried out
(see Annex F). This shows that the cost of influenza vaccination for all individu-
als aged from 50 to 65 is estimated at € 28,019 per year of life gained, if the peri-
influenza season is taken as the base period. If the summer is used as the refer-
ence period, then the cost is € 9,421 per year of life gained. The costs associated
with loss of productivity have been included.

When this was divided up into 5-year age groups, this cost-effectiveness
analysis also showed that the costs per year of life gained were lowest in the 60
to 65 age range. If the peri-influenza season is taken as the reference period, then
this is estimated at € 15,810 per year of life gained (including the costs of lost
productivity), as against € 79,247, € 44,558 and € 37,632 per year of life gained
for individuals in the 45 to 49, 50 to 54 and 55 to 59 age groups. If the summer is
used as the reference period, then the cost for the 60 to 65 age group is € 4,314 per
year of life gained, as against € 25,044, € 19,036 and € 11,151 for the 45 to 49,
50 to 54 and 55 to 59 age groups respectively.

In summary, it can be stated that the cost of influenza vaccination for individ-
uals in the 60 to 65 age group will not exceed € 20,000 per year of life gained
(including the costs of lost productivity), and that vaccination will very probably
be cost effective. However, the Committee notes that the same restrictions and
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uncertainties apply here as in the previously discussed excess study, on which
these calculations are based.

Other cost-effectiveness analyses focus on all healthy adults below the age of
65. For this group as a whole, the conclusion is that vaccination is cost-effective
and possibly even produces cost savings, based on both the direct costs and the
indirect costs.z2” Furthermore, some of these analyses show that influenza vacci-
nation is cheaper than antiviral therapy.z227

Verdict on vaccination

To date, the effectiveness of influenza vaccination for healthy individuals in the
50 to 65 age group has not been separately investigated in sound clinical studies.
In the entire group of healthy adults below the age of 65 (which, of course, also
includes the 50 to 65 age group) the effectiveness of influenza vaccination in
terms of catching influenza has been demonstrated.

A study carried out by the Julius Center (at the Health Council’s instruction)
into disease burden and mortality resulting from influenza, showed that for
healthy individuals in the 50 to 65 age group, influenza periods coincided with
an excess of visits to GPs, hospital admissions and mortality. The extra mortality
mainly occurs in the 60 to 65 age group. The figure for excess hospital admis-
sions per 100,000 individuals is also highest in that group.

Allowing for the restrictions and uncertainties that are associated with studies
of this type, the Committee considers the findings for the 60 and above age group
to be particularly relevant. On the basis of the subsequent cost-effectiveness
analysis and in accordance with currently applicable standards, influenza vacci-
nation for individuals in the 60 to 65 age group seems likely to be cost effective.
The Committee takes the view that this is sufficient grounds for including
healthy 60 to 65-year-olds in the target groups for vaccination against influenza.

3.4

Assessment of vaccination in pregnant women
Importance in terms of public health

Research has shown that it is rare for pregnant women to be admitted to hospital
during the influenza season. There were no cases whatsoever of mortality caused
by influenza.2 Nor did influenza during pregnancy result in an increased risk of
pregnancy complications in healthy women.23 However, it has been shown that
pregnant women suffering from a disorder that heightens the risk of complica-

tions caused by influenza (such as asthma) do have an increased risk of hospital

Establishing target groups

35



admission during the influenza season, in comparison to healthy pregnant
women 2931

Effectiveness and safety

Research into the effectiveness of influenza vaccination in pregnant women
shows that there is no difference between vaccinated and unvaccinated healthy
pregnant women in terms of the chance that they will visit their GP in connection
with an influenza-like illness.

Furthermore, two American studies found no data to suggest that influenza
vaccination during pregnancy was associated with additional adverse effects,
pregnancy complications, or congenital defects. These two studies used study
populations of 3707 and 252 pregnant women respectively. However, larger
study populations need to be used before it can be definitely concluded that it is
safe to administer influenza vaccinations to pregnant women. 32

Cost effectiveness

There is no study data pertaining to the cost effectiveness of influenza vaccina-
tion in healthy pregnant women.

Verdict on vaccination

It appears that healthy pregnant women are not associated with an extra burden
of disease as a result of influenza. In addition, the effectiveness of influenza vac-
cination in this group has not been demonstrated. Thus the Committee sees no
reason to add healthy pregnant women to the target groups for influenza vaccina-
tion.

Pregnant women who make up part of a high-risk group for which vaccina-
tion is recommended will, of course, be eligible for an offer of vaccination on
that basis. For them, the recommendation that they receive an influenza vaccina-
tion stands. It is reassuring to note that there is no evidence to indicate that influ-
enza vaccination during pregnancy carries an increased risk of congenital defects
or of pregnancy complications.

The Committee has also considered whether it might be useful to offer influ-
enza vaccination to pregnant women, in order to protect their newborn children.
The Committee examines this in more detail in the following section.
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3.5

Assessment of vaccination in children

351

Infants below the age of six months

Influenza vaccines have not been registered or tested in infants below the age of six
months. Accordingly, this group is not eligible for vaccination. Another option is
to protect them by vaccinating people who regularly come into contact with
them. Their most important contact within the family is often the mother, so it
might be an option to offer vaccination to pregnant women as a means of protect-
ing their future baby. It is also conceivable that vaccination of the mother during
pregnancy could provide extra protection for her newborn child in the form of
antibodies transferred via the placenta. Accordingly, this option is also considered
here.

Importance in terms of public health

It has been shown that, during the influenza season, infants below the age of six
months have an increased risk of being admitted to hospital.=

Effectiveness and safety

Studies have shown that the vaccination of pregnant women has no beneficial
effect in terms of the risk of newborn children having to be seen by a doctor or
admitted to hospital in connection with influenza or pneumonia.z

Two American studies found no data to suggest that influenza vaccination
during pregnancy was associated with additional adverse effects, pregnancy
complications, or congenital defects (see also section 3.4).2s3

Cost effectiveness

There are no cost-effectiveness studies on influenza vaccination in healthy preg-
nant women.

Verdict on vaccination
Infants below the age of six months are associated with extra disease as a result

of influenza. Yet this group cannot be directly vaccinated against influenza.
There is currently no scientific evidence that vaccination of the mother is an
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effective means of reducing the number of infections or of diminishing the
effects of influenza in infants below the age of six months.

For this reason, the Committee has decided against recommending that
healthy pregnant women should be offered an influenza vaccination for the pur-
pose of protecting infants below the age of six months.

3.5.2

Children aged from six months to two years
Importance in terms of public health

American studies have shown that, in periods when the influenza virus is in cir-
culation, there is an increase in the number of hospital admissions of children up
to the age of two.%3¢ No increase in mortality resulting from influenza was found.

Given the lack of any Dutch data on the burden of disease as a result of influ-
enza among children, the Health Council has also contracted the Julius Center to
investigate influenza related disease and mortality among children (see Annex
E). This research has shown that there is no extra mortality among children
below the age of two during periods of influenza. Nevertheless, the periods of
influenza did coincide with excess hospital admissions among this group (on
average, between 79 and 271 per 100,000 individuals per winter) and visits to
GPs (on average, between 520 and 6578 per 100,000 individuals per winter).
This means that, in a period of approximately eight weeks each year, the influ-
enza virus could be responsible for between 312 and 1072 hospital admissions
among children up to the age of two.

The excess hospital admissions specifically related to lower respiratory tract
infections have been shown to largely involve infants up to the age of six months
(between 26 and 429 hospital admissions per winter). It is worth noting that, com-
pared to the influenza virus, respiratory syncytial virus in children up to the age of
two appeared to be responsible for at least four times the number of admissions in
relation to lower respiratory tract infections (the respective figures are between 13
and 143 admissions and from 488 to 608 admissions per 100,000 individuals per
winter). It should be pointed out that this data is also subject to the above-men-
tioned limitations, which are inherent to research of this type.

The conclusion is that, in children of up to two years of age, the periods in
which the influenza virus circulates do not coincide with excessive disease and
mortality, but that they probably do coincide with extra hospital admissions and
visits to GPs. The majority of such cases involved infants up to the age of six
months.
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Effectiveness and safety

Many questions still remain to be answered concerning the effectiveness of influ-
enza vaccination in children aged from six months to two years. The studies into
serologically or virologically confirmed influenza include very little data on such
young children. This is because the study populations are very small. These stud-
ies found indications of a possible reduction in confirmed influenza as a result of
influenza vaccination, yet these results are generally not statistically signifi-
cant.:s3

As yet, therefore, there is no evidence that influenza vaccination results in a
reduction of serologically or virologically confirmed influenza. No data whatso-
ever are given concerning the effectiveness of the influenza vaccine in clinical
influenza, nor was it demonstrated that vaccination leads to a reduction in hospital
admissions.ss

The Scientific Panel on Vaccines and Immunisation of the European Centre for
Disease prevention and Control (ECDC) has confirmed that, as yet, there is no
clear scientific evidence to support the effectiveness of influenza vaccination in
children aged from six months to two years.s

Furthermore, there has only been a limited amount of research into the possi-
ble adverse effects of influenza vaccination in children aged from six months to
two years. The limited amount of data available does indicate that there are mild
adverse effects (such as local reactions and fever).:s3

Cost effectiveness

No cost-effectiveness studies have been carried out in the Netherlands on influ-
enza vaccination in children aged from six months to two years. Cost-effective-
ness studies carried out in larger age-groups in other countries may not be
applicable, as the effectiveness of influenza vaccination in children below the
age of two has not been established.

Verdict on vaccination

Published studies on this topic indicate that there is no extra mortality in healthy
children below the age of two, although there may well be an extra burden of dis-
ease. The excess hospital admissions and visits to GPs found by the Julius
Center, however, relates mainly to infants up to the age of six months. The influ-
enza vaccination has not been not registered for individuals in this age group, so
vaccinating them is not an option. While a vaccine is available for children aged
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from six months to two years, its effectiveness has not been demonstrated. The
Committee therefore recommends that this group should not be vaccinated.

Nevertheless, it does recommend that research be carried out into the effec-
tiveness of influenza vaccination in such children. If the results of such research
supported it, consideration might then be given to the possibility of adding these
children to the target groups for influenza vaccination.

3.5.3

Children aged two and above
Importance in terms of public health

American studies have shown that, in periods when the influenza virus is in cir-
culation, there is only a limited increase in the number of hospital admissions for
children aged two and above. In addition, these studies found no increase in mor-
tality resulting from influenza in this age group.® The study conducted by the
Julius Center into disease burden and mortality resulting from influenza in chil-
dren also showed that there was no clear extra burden of disease as a result of
influenza in children aged two and above.

Effectiveness and safety

In this age group, vaccination leads to a 58 to 72 percent reduction in serologi-
cally or virologically confirmed influenza.ze+« With regard to clinical influenza, a
28 to 59 percent reduction in influenza-like illness was found.s

In this group it was also unclear whether, with regard to complications
caused by influenza, vaccination leads to a reduced number of hospital admis-
sions or deaths. Nevertheless, cohort studies have found that vaccinating these
children results in less absenteeism from school, reduced prescription of antibiot-
ics and, for their carers, less absenteeism from work .64

Cost effectiveness

From cost-effectiveness studies that have been carried out in other countries, it
has been concluded that if the direct costs (e.g. the purchase of the vaccine) and
indirect costs (e.g. absenteeism from work by parents or carers) are included in
the calculations, influenza vaccination in children (defined in the first study as
children below the age of eighteen+ and in the second study as children below
the age of five+) would very probably produce cost savings. However, there is no
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data available for the Netherlands. These are certainly important, given the dif-
ferences in care and social insurance.

Verdict on vaccination

In children above the age of two, influenza vaccination is certainly effective, but
not required, as influenza in this group no longer leads to serious disease or
death. On this basis, the Committee currently sees no reason to add healthy chil-
dren over two years of age to the target groups for influenza vaccination.

3.6

Assessment of vaccination in asthma sufferers up to the age of 18

In the present situation, vaccination is recommended for individuals up to the age
of 18 who make up part of an at-risk group. This includes children suffering from
asthma, cystic fibrosis, diabetes mellitus, congenital cardiac defects, and asplenia
(including functional asplenia). The Committee takes the view that this group
should continue to be offered influenza vaccination. Given the debate that has
arisen concerning the effectiveness of influenza vaccination in countering
asthma-related symptoms or complications in children suffering from asthma,
this target group is discussed separately here.

Importance in terms of public health

Observational studies carried out in the United States show that the influenza
season coincides with an increase in hospital admissions, visits to GPs, and pre-
scriptions of antibiotics in children below fifteen years of age with an increased
risk (most of whom are asthma sufferers).« However, there is no data concerning
the burden of disease in the Netherlands.

Effectiveness and safety

In a randomised study of children suffering from asthma, which was carried out
in the Netherlands, vaccinated children exhibited no reduction in the number or
severity of asthma attacks relative to non-vaccinated children. However, the
vaccinated children did experience a better quality of life during the bout of
influenza.

There are a number of points to be made with regard to this first randomised
study. For instance, in one of the two seasons studied the incidence of influenza
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was very low. In addition, the virus strains and the observed effect throughout the
seasons studied differed, which may have influenced the results.

Nor was the GP’s diagnosis of asthma confirmed. These points have resulted
in a debate concerning the conclusions that can be drawn from this study.+

Another Dutch observational study, which was carried out in 2002, revealed
a reduction in acute lower respiratory tract infections among vaccinated juvenile
asthma sufferers below the age of six.® In children above the age of six, however,
no such reduction was found.* The CVZ report stated that there was a 41 percent
reduction in respiratory tract infections in all children under the age of 18 with an
increased risk.t The study carried out for this CVZ report also found a 43 percent
reduction in visits to GPs in children below the age of 18 with an increased risk.+

In the past, it was thought that administering influenza vaccinations to asthma
sufferers might aggravate their symptoms.= Since then, various studies have dem-
onstrated that this is not the case. The administration of influenza vaccinations to
this group can therefore be seen as safe.5s:

Cost effectiveness

The cost-effectiveness studies in the CVZ report gave an average of € 2,574 per
prevented GP treatment.: This study only addressed the direct costs, not the indi-
rect costs. However, beyond addressing the occurrence of complications in the
primary health care system, this study does not permit conclusions to be drawn
about possible deaths or hospital admissions, as the number of children examined
was too small. Nevertheless, cost-effectiveness studies carried out in other coun-
tries (in which indirect costs were included) did show that vaccination can result
in cost savings.sss

Verdict on vaccination

Various observational studies into influenza vaccination in juvenile asthma suf-
ferers found evidence for an extra burden of disease as a result of influenza. They
also found that vaccination had a beneficial effect on yardsticks such as respira-
tory tract infections and visits to GPs.14425¢ However, these results were not con-
firmed by the only randomised study of which the Committee is aware.*

Taking all of the available data into account, it is the Committee’s view that
the possibility that influenza vaccination may have a beneficial effect for asthma
sufferers up to the age of 18 cannot be dismissed at this moment in time. Addi-
tional and more convincing evidence would be required before the current offer
of influenza vaccination to this at-risk group could be suspended.
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For this reason, the Committee upholds the recommendation that juvenile asthma
sufferers should be offered influenza vaccination. The Committee also recom-
mends that further research be carried out into the effectiveness of influenza vacci-
nation in juvenile asthma sufferers.

The Committee adds that it can imagine that the indication for influenza vac-
cination (such as asthma) could be reconsidered at regular intervals in each indi-
vidual patient.

3.7

Assessment of vaccination in patients with furunculosis and mem-
bers of their family

Furunculosis or Recurrent Boils is the repeated appearance of boils, which are
generally caused by a Staphylococcus aureus infection. In the Netherlands, influ-
enza vaccination for patients with furunculosis and for members of their family
(or contacts of a comparable nature) has been recommended for quite some time.
Nevertheless, the Committee is again judging vaccination of this target group,
since there are doubts concerning the scientific basis that underpins the current
recommendation. In other countries, this group of patients is not vaccinated. One
difficulty, in practical terms, is that it is difficult to identify this group.

Importance in terms of public health

The scientific basis for previous recommendations concerning influenza vaccina-
tion for patients with furunculosis consists of two publications dating from the
1950s. These included various case reports and a selected case series, consisting
of furunculosis patients (or a member of their family) who developed a post-
influenza secondary pneumonia, caused by Staphylococcus aureus.ss

In the Committee's view, however, these publications do not support the view
that furunculosis patients are at greater risk of post-influenza secondary staphy-
lococcal pneumonia.

Effectiveness and safety

There is no data concerning the effectiveness of influenza vaccination in this
group.
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Cost effectiveness
Nor is anything known about its cost effectiveness.
Verdict on vaccination

The Committee takes the view that the risk of furunculosis patients and members
of their families developing post-influenza secondary staphylococcal pneumonia
is probably slight. In addition, nothing is known about the effectiveness of influ-
enza vaccination in this group. Nor does the Committee feel that there is any
point in identifying Staphylococcus aureus carriers (even if it were feasible to do
s0), especially as so few of them will actually be suffering from furunculosis.
Accordingly, the Committee feels that there are substantial grounds for no
longer including this group in the influenza vaccination programme. However,
the Committee would urge therapists to be alert to the possibility of bacterial
superinfections by Staphylococcus aureus in furunculosis patients.

3.8

Assessment of vaccination in healthcare personnel
Importance in terms of public health

Data from the available scientific literature shows that, in the performance of
their duties, healthcare personnel are not at increased risk of acquiring an influ-
enza infection. Furthermore, since healthcare personnel are generally among the
healthy members of the population, this group would not be expected to experi-
ence excessive levels of death or disease following infection. However, this does
not apply to the patients in their care. If the latter make up part of an at-risk
group, then transmission of the virus from carer to patient will indeed result in an
increased risk of serious disease or death.

Effectiveness and safety

The vaccination of healthcare personnel has two possible effects, the effect on the
healthcare personnel themselves and the indirect effect — in terms of morbidity
and mortality — on their patients.

Two randomised studies carried out in Britain investigated the indirect effec-
tiveness of influenza vaccination on healthcare personnel in nursing homes and
residential care homes.ss¢ An increase in vaccination coverage among such per-
sonnel led to an approximately 40 percent reduction in deaths among their
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patients. However, in these studies, the reduction of influenza-like illness among
patients was not statistically significant.

On this basis, the authors of a recent systematic review concluded that vacci-
nating healthcare personnel against influenza does have an indirect effect on
morbidity and mortality among patients.s

A 2006 Cochrane review concluded, however, that there is no credible evi-
dence for such indirect protection, as the results relating to influenza-like illness
are not statistically significant.. Nevertheless, it was concluded that administer-
ing influenza vaccinations to the elderly residents of nursing homes and residen-
tial care homes reduces complications, and that giving influenza vaccinations to
healthy adults reduces the number of influenza cases among them.ss: Accord-
ingly, the authors quite understand why it is that healthcare personnel who care
for the elderly opt to have influenza vaccinations. It is recommended that the
effect of this measure should be investigated by means of well designed studies.

Very recently, following the publication of these reviews, a third randomised
study was published in Britain.s2 This study focused on the 2003-2004 influenza
season. It found that higher vaccination coverage among nursing home personnel
was associated with specific effects among their patients. These involved a
reduction in mortality, in influenza-like illness, in hospital admissions associated
with influenza-like illness, and in visits to GPs associated with influenza-like ill-
ness. So it seems that there is evidence of indirect protection after all.

The conclusion reached in the above-mentioned 2006 systematic review con-
cerning protection of the healthcare personnel themselves is based on three ran-
domised studies.® The first is an American study in which the vaccination of
healthcare personnel led to a reduction of 88 percent in serologically confirmed
influenza. The second study found no reduction in the incidence of influenza-
like illness, but there was a poor match between the vaccines and the circulating
virus strain.e The third study, which investigated the personnel of two children’s
hospitals, revealed a limited reduction in the average number of days’ absence due
to illness as a result of respiratory infections.ss

Therefore, all things considered, the various studies provide only limited
insights into the clinical effectiveness of influenza vaccination among healthcare
personnel. However, as part of the assessment of vaccination among healthcare
personnel, the Committee has included the previously discussed data on influ-
enza vaccination in healthy adults. It assumes that the effectiveness of vaccina-
tion among healthcare personnel will not differ from that seen among other
healthy adults.
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Cost effectiveness

The previously discussed systematic review, conducted in 2006, concluded that
the vaccination of healthcare personnel is cost effective, and that it probably even
results in cost savings.s

Verdict on vaccination

Healthcare personnel themselves exhibit no clearly increased burden of disease
as a result of influenza. The Committee anticipates the effectiveness of vaccina-
tion in this group to be comparable with that seen in healthy adults. It also
expects the vaccination of healthcare personnel to result in a reduced burden of
disease among patients. The Committee takes the view that this is not restricted
to patients in nursing homes and residential care homes, but that it also applies to
patients in hospitals.

The Committee believes that healthcare personnel who have regular, inten-
sive contact with patients with an increased risk have a special responsibility in
this regard. It is also important to note here that the vaccination of patients them-
selves does not provide full protection. For these reasons, the Committee feels
that it is justifiable to add healthcare personnel in hospitals, residential care
homes and nursing homes to the target groups for influenza vaccination. One
additional concern is the need to safeguard the continuity of adequate care for
such patients. After all, the vaccination of healthcare personnel can also lead to a
reduction in absence due to illness.

The Committee feels that this special responsibility also extends to other
healthcare personnel (such as GPs and home care workers), especially where
such personnel are in direct contact with patients who are at very high risk of
serious morbidity and mortality resulting from influenza. The Committee antici-
pates, however, that it would be difficult to draw sharp distinctions between vari-
ous types of patient contacts in practice. Accordingly, it feels that the general
vaccination of a well-defined target group of personnel would be more feasible
in organisational terms than selective vaccination, and that it would result in
more extensive vaccination coverage. For this reason, the Committee recom-
mends that healthcare personnel who, in the course of their work in the cure or
care sector, have direct contact with patients, should be vaccinated against influ-
enza.
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3.9

Assessment of vaccination in the family members of individuals in
an at-risk group

Importance in terms of public health

In theory, those in at-risk groups will already be vaccinated against influenza.
Nevertheless, the possibility of vaccinating members of their family might be
worthy of consideration, in order to provide these at-risk individuals with extra
protection. However, the Committee has been unable to find any information in
the scientific literature that specifically relates to the risk posed by influenza in
family members to those who are at increased risk of developing complications
or even of dying as a result of influenza.

Nor is there any data relating to the option of protecting them from influenza
by vaccinating the members of their family. Nevertheless, a demographic statisti
cal study that was carried out in 2004 did unearth evidence for the transmission
of influenza within families.&s

Effectiveness and safety

With regard to the effectiveness and safety of influenza vaccination, beyond the
data on healthy adults there is no supplementary data specifically pertaining to
individuals with family contacts in an at-risk group.

Cost effectiveness
Nothing is known about its cost effectiveness.
Verdict on vaccination

Due to the lack of data, the Committee is not in favour of vaccinating all those
individuals who have family contact with people in an at-risk group. The Com-
mittee is well able to imagine that individuals with family contacts who are at
very high risk of serious morbidity and mortality resulting from influenza will
arrange to be vaccinated as a matter of course. On the basis of previously dis-
cussed data (the demonstrated serological and clinical effectiveness of vaccina-
tion in healthy adults and the reduction in transmission achieved by vaccinating
healthcare personnel in nursing homes and residential care homes), the Commit-
tee expects that very high-risk individuals will, by this means, be less exposed to
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influenza, even if they themselves have already been vaccinated. While it is

impossible to provide a comprehensive list of all very high-risk individuals, the

following do fall into this category:

» patients with serious abnormalities and dysfunctions of the cardiac function
or lung function who, despite their medication, are at great risk of decompen-
sation of this cardiac function or lung function

» patients with severe liver or kidney failure

» patients whose immune system is compromised (e.g. as a result of HIV infec-
tion, chemotherapy or treatment with drugs that suppress the immune sys-
tem).

These groups include individuals of all ages. With regard to individual patients
who do not fall within any of the categories cited here, it is the responsibility of
the attending physician to assess the requirement to vaccinate the patient’s family
contacts.

3.10

Assessment of vaccination in professions that involve intensive
contacts with the population

Importance in terms of public health

The available scientific literature contains no data to show that healthy individu-
als who, in the performance of their duties, have intensive contacts with other
individuals (e.g. teachers) are at increased risk of acquiring an influenza infection
or of serious morbidity or mortality resulting from influenza. Nor are there any
studies to show whether those in professions that involve intensive contacts with
the population have an increased risk of infecting individuals who make up part
of an at-risk group.

Effectiveness and safety

The anticipated effectiveness of influenza vaccination in this target group is the
same as that in healthy adults.

Cost effectiveness

Furthermore, its cost effectiveness is expected to be the same as that in healthy
adults.
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Verdict on vaccination

Based on the available scientific literature, there is no reason to assume that those
in professions that involve intensive contacts with the population are at increased
risk of influenza or of serious morbidity or mortality resulting from influenza.
Nor does the Committee have any reason to assume that this group has an
increased risk of infecting individuals who make up part of an at-risk group. On
this basis, the Committee sees no grounds for adding this group to the target
groups for influenza vaccination.

3.11

Assessment of vaccination in professions that involve intensive
contacts with poultry

The Committee has a special reason for addressing the issue of professions that
involve intensive contacts with poultry (poultry farmers, veterinarians) here. In
the past few years — as recently as February 2007 in the United Kingdom — influ-
enza virus (avian influenza or “bird flu”) infections in poultry have caused major
problems on poultry farms. As yet, there have been few reports of human infec-
tions with the virus strains responsible for these outbreaks. Simultaneous infec-
tion with “human’ influenza and avian influenza carries the risk that the infecting
viral strains will exchange genetic information. This could result in the creation
of a new strain of virus that is highly infectious in humans.

Importance in terms of public health

There is no scientific literature available indicating that healthy individuals who,
in the performance of their duties, have numerous intensive contacts with poultry
are at increased risk of acquiring an influenza infection or of serious morbidity or
mortality as a result. Yet there may be an increased risk of coming into contact
with avian influenza (bird flu). However, the influenza vaccine is ineffective
against this disease.

Effectiveness and safety
The effectiveness and safety of influenza vaccination in healthy individuals who,

in the performance of their duties, have numerous intensive contacts with poultry
is generally expected to be the same as that in healthy adults.
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Cost effectiveness

The cost effectiveness of influenza vaccination in this group is also generally
expected to be the same as that for vaccination in healthy adults.

Verdict on vaccination

In the absence of an avian influenza epidemic, the Committee sees no reason for
switching to annual vaccination for healthy individuals who, in the performance
of their duties, have numerous intensive contacts with poultry. However, this
would not apply in the event of an outbreak of avian influenza. There would then
be a risk that genetic material might be exchanged between different strains of
the virus, giving rise to the possibility that a new virus strain might emerge which
is highly infectious in humans. Such an event might well create the need to vac-
cinate veterinary personnel and poultry farmers. The committee sees this decision
as one the Minister would have to make at the time, if necessary on the basis of
advice from the Outbreak Management Team (OMT).

3.12

Assessment of vaccination in drug addicts
Importance in terms of public health

Drug addicts may have an underlying affliction, whereby extra morbidity or mor-
tality resulting from influenza can be expected (caused by HIV infection, for
example). On this basis, they already constitute a target group for influenza vac-
cination. Where this is not the case, then the addict in question is not considered
to be immune compromised. In addition, no study data is available for this group
concerning the occurrence of extra morbidity or mortality resulting from influ-
enza. All things considered, there is no reason to expect extra health impairment
in this group.

Effectiveness and safety

There is no data specifically concerning the effectiveness of influenza vaccina-
tion in drug addicts. However, there are no reasons for assuming that the effec-
tiveness of influenza vaccination in drug addicts will be clearly different from
that in healthy adults.
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Cost effectiveness
Nothing is known about its cost effectiveness.
Verdict on vaccination

The Committee has found no evidence to suggest that drug addicts might have
reduced immunity. Thus the Committee sees no reason to assume that this group
is at increased risk of serious morbidity or mortality resulting from influenza. On
this basis, therefore, the Committee sees no reason why drug addicts should be
added to the target groups for influenza vaccination.

If, on the basis of an underlying affliction, a drug addict already falls within
one of the target groups for influenza vaccination (resulting from an HIV infec-
tion, for example), then that does of course constitute sufficient reason for an
influenza vaccination. Extra alertness to this situation is justified, since this
group is often less familiar with regular care.

3.13

Assessment of vaccination in people with alcohol addiction
Importance in terms of public health

People with alcohol addiction may have an underlying affliction, whereby extra
morbidity or mortality resulting from influenza can be expected (caused by cir-
rhosis of the liver, for example). For this reason, they already constitute a target
group for influenza vaccination. If this is not the case then there is no expectation
of serious morbidity or mortality resulting from influenza. While mild disorders
of the immune system have been found in people with alcohol addiction, this
group cannot be classified as immune compromised. Furthermore, none of the
study data available for this group indicates the occurrence of extra morbidity or
mortality resulting from influenza. Accordingly, there is no reason to expect it in
this group.

Effectiveness and safety

There is no reason to assume that the effectiveness of influenza vaccination in

people with alcohol addiction will be clearly different from that in healthy adults.
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Cost effectiveness
Nothing is known about its cost effectiveness.
Verdict on vaccination

People with alcohol addiction are, in theory, not considered to be immune com-
promised. Thus the Committee sees no reason to assume that this group is at
increased risk of serious morbidity or mortality resulting from influenza. On this
basis, the Committee sees no reason why people with alcohol addiction should be
added to the target groups for influenza vaccination.

If, on the basis of an underlying affliction, someone with an alcohol addiction
already falls within one of the target groups for influenza vaccination (due to cir-
rhosis of the liver, for example), then they would of course be eligible for an
influenza vaccination.

3.14

Additional considerations

When assessing the requirement for influenza vaccination, it is necessary to
address two extra points that did not appear among the criteria listed in section
3.1. The first of these involves the question of the extent to which the vaccination
of a given target group helps to reduce the circulation of the virus within that tar-
get group, or within the population as a whole. The second question concerns the
extent to which routine vaccination contributes to preparations for a pandemic. In
evaluating this issue, the Committee adheres to the principle that the criteria set
out in section 3.1 should first be met.

Reduction of the circulation of the virus within the target group, or within
the population as a whole

This consideration is usually cited in connection with the part played by children
in the transmission of influenza, and with how this might be affected by influ-
enza vaccination. Evidence from a number of studies indicates that the adminis-
tration of an influenza vaccination to children reduces transmission of the
influenza virus.s=5” However, the available data on this issue is still very limited,
in both scope and clarity. This is confirmed by the Scientific Panel on Vaccines
and Immunisation of the European Centre for Disease prevention and Control
(ECDC).> Nor is it clear what effect an annual influenza vaccination at an early
age would have on the course of influenza later in life. What is needed, therefore,
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is a well-designed study to evaluate both these potential indirect effects and the
long-term effects of influenza vaccination in children.

Contribution to preparations for a pandemic

In the Committee's view, the only way in which influenza vaccination could con-
tribute to preparations for a pandemic would be by boosting influenza vaccine
production capacity. This is because past experience has demonstrated the ade-
quacy of the Netherlands’ existing infrastructure for large-scale vaccination cam-
paigns. A recent example is the inclusion of vaccination against group C
meningococci in the NVP.¢¢ However, the Committee has been unable to find any
information in the scientific literature to indicate that the severity of a possible
pandemic could be directly influenced by widening the vaccination coverage for
epidemic influenza.

Establishing target groups

53



54 Influenza vaccination: revision of the indication



Chapter

4

Widening vaccination coverage

In this section, the Committee examines a number of options for widening influ-
enza vaccination coverage among the target groups. For the aspects in question,
this has been specifically investigated in terms of influenza vaccination. For gen-
eral recommendations concerning public information campaigns on vaccination
see the advisory report entitled ‘De toekomst van het Rijksvaccinatieprogramma:
naar een programma voor alle leeftijden’ [The future of the National Immunisa-
tion Programme (RVP): Towards a programme for all age-groups].=

4.1

Current vaccination coverage

Influenza vaccination coverage in the Netherlands is reasonably stable, involving
approximately 20 percent of the total population each year. In the total at-risk
population for which influenza vaccination is recommended, this is equivalent to
approximately 75-80 percent.c In 2001, 81 percent of all individuals over 65
years of age were vaccinated. In those cases where there was only an age-related
indication, vaccination coverage was 73 percent. In those where there was one or
more additional indication, vaccination coverage was 85 percent, or even
higher.ee Each year, vaccinations are administered to approximately 70 percent of
individuals between 18 and 65 years of age with a disorder which leads to
increased risk.

There is less certainty regarding vaccination coverage in individuals below
the age of 18 who have an increased risk of developing complications or of dying
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as a result of influenza. The CVZ report stated that these individuals had a vacci-
nation coverage of 55 percent.t Vaccination coverage in this group therefore
appears to be a little below average, so it merits greater consideration.

In general, vaccination coverage in the Netherlands can therefore be
described as extremely acceptable. In the following sections, ways in which this
vaccination coverage can be maintained and, where possible, expanded, will be
discussed.

4.2

Public information campaigns

A questionnaire study carried out by NIVEL (Netherlands Institute for Health
Services Research) in 2002 (for the purposes of the CVZ report) found that the
major reason for participating in influenza vaccination programmes was either a
chronic disorder or being aged 65 or above.>™ This was the reason given by 96
percent of elderly people who had been vaccinated (81 percent gave their age as
the reason, while 15 percent said that this was in connection with a chronic disor-
der) and by 76 percent of those with an increased risk who were below the age of
65. Fifty six percent of vaccinated healthy adults gave a chronic disorder as the
reason for obtaining a vaccination.

The major reason that people gave for not taking part in the vaccination pro-
gramme was that they were not eligible — or that they mistakenly believed this to
be the case. No less than 38 percent of unvaccinated individuals below the age of
65 with a chronic disorder leading to increased risk believed that they were not
eligible for vaccination.

Some of the other major reasons that people gave for not obtaining influenza
vaccine were: ‘adequate resistance to influenza’ (32 percent), ‘my GP thought that
it was not necessary’ (7 percent), ‘influenza is not serious’ (9 percent), ‘vaccina-
tion is unnecessary’ (6 percent) and ‘bad experiences with vaccination in the
past’ (e.g. catching influenza even after being vaccinated or suffering influenza-
like symptoms for a protracted period following vaccination) (6 percent).7

It is worth noting that similar studies in other European countries (Poland,
Sweden, Germany, Spain, Italy and Great Britain) have shown that all of these
reasons were also put forward in these countries.s In addition to the factors
mentioned above, an earlier Dutch study in healthy elderly people (indication for
influenza vaccination purely on the basis of age) showed that existing myths
about the adverse effects of the vaccine also constitute a major reason for people
to refuse influenza vaccination.™

What implications does this have for the public information campaigns? In
the context of attempts to achieve more extensive vaccination coverage within
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the at-risk groups, these campaigns should also focus on those who are unaware
that vaccination is recommended for people in their situation. Patient associa-
tions should certainly get involved in this. Furthermore, vaccination coverage
could be expanded still further by providing information about the risks of influ-
enza, the effectiveness of the vaccination, and the limited adverse effects.

4.3

Methods of inviting people to attend for vaccination

The above-mentioned study by NIVEL in 2002 showed that 85 percent of the
individuals in an at-risk group opted for vaccination on the advice of their GP.
Seventy one percent of these individuals received a personal invitation from their
GP to attend for vaccination. Only sixteen percent did not respond to the invita-
tion.”2 The GP therefore plays an important part, and a personal invitation signif-
icantly increases vaccination coverage.

In addition to a personal invitation from their GP, sending out reminders may
also be important in terms of vaccination coverage. This was borne out by one
study which revealed a correlation between the introduction of the practice of
sending reminders and an increase in the vaccination coverage.” Another study
showed that vaccination coverage in practices that sent out reminders was greater
than in practices which did not do so.%

Evidence has also been found which bears out the usefulness of automated
selection of patients with an indication for influenza vaccination.” To this end,
GPs can make use of the influenza module of the GP information system (HIS).
The personal invitations can be printed out automatically, as can the reminders.

4.4

Provision

The Minister of Health, Welfare and Sport has asked the Health Council to iden-
tify scientific arguments for and against the provision of influenza vaccination
free of charge.

Studies carried out in other countries show that where people are required to
meet some or all of the cost of the influenza vaccine, this can result in financial
barriers to participation. In Poland, for example, 25 percent of the unvaccinated
individuals in groups with an increased risk (indication for influenza vaccination
on the basis of age and/or the presence of a disorder) cited this as the reason for
not obtaining an influenza vaccination.”

In order to clarify the situation, the Committee feels it important that influ-
enza vaccination for all target groups that are eligible for vaccination should be

Widening vaccination coverage

57



available without any financial thresholds. This would allow current vaccination
coverage to be maintained and possibly even increased.

4.5

The GP’s role

The NIVEL study that was carried out for the purposes of the CVZ report shows
that 94 percent of all influenza vaccines are administered by GPs. This means
that GPs are the most important distribution channel for influenza vaccination.
While six percent of vaccinated individuals collected the vaccine on the advice
of a medical specialist, the vaccination itself was usually carried out by the GP.

Given current vaccination coverage, it is appropriate to view GPs as the
appropriate institution for administering influenza vaccinations. In this connec-
tion, good organisation is essential. This is because studies have shown that in
GP’s practices where both GPs and their assistants administer the vaccinations,
vaccination coverage is higher than when this task is performed exclusively by
the former, or exclusively by the latter.s

If it is not feasible for the vaccination to be carried out by the GP, then it is
vital that there are clear agreements about who will take responsibility for admin-
istering the influenza vaccination.

4.6

Nationwide support

The continued success of the National Influenza Prevention Programme (NPG)
is still largely dependent on nationwide support, as provided by the National
Institute of Public Health and the Environment (RIVM). This will allow the gen-
eral public information campaign to retain its structure, while facilitating the coor-
dination of the programme at national level.

4.7

Focus on special target groups

Of all the new target groups for influenza vaccination discussed in this advisory
report, healthcare personnel is one that requires special consideration. In this
case, for instance, vaccination by the GP is not a logical option. In this target
group, influenza vaccinations can best be administered at the place of work, pos-
sibly by occupational health service staff.”

However, research carried out abroad has shown that increasing vaccination
coverage among healthcare personnel is no easy matter, despite the use of active
information campaigns and the provision of free vaccine.™# It has also been
shown that a number of factors contribute to the acceptance of influenza vaccina-
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tion among healthcare personnel.”#-s To some extent this was a matter of per-
ception, particularly in relation to the risk involved and the seriousness of the
illness in question. There was also the matter of people’s confidence in the effec-
tiveness and safety of the vaccine, and in claims that it had no adverse effects.

Other important factors were that vaccination was free of charge and that
there were sufficient opportunities to attend for vaccination. However, the ques-
tions of whether or not these determinants also apply to the Dutch situation, and
if so to what extent, were not investigated. An investigation of these issues can
have major implications for the development of an effective information cam-
paign.

Individuals aged 60 to 65, like those above the age of 65, can have the influ-
enza vaccination administered by their GP.

In the case of children suffering from a disorder that can heighten the risk of
morbidity and mortality resulting from influenza, vaccination coverage appears to
be a little below average. A striking feature is that 23 percent of these children elect
to be vaccinated on the advice of a medical specialist.”2 Here it would seem that
the medical specialist’s advice is even more important than in the case of adults
with an increased risk. However, the vaccination itself is administered at the
GP’s surgery. Accordingly, in this group of children, it is a matter of the utmost
importance that the medical specialist and the GP in question should be able to
communicate effectively with one another.

Another group that merits extra consideration consists of chronically ill indi-
viduals who, to a large extent, are treated by medical specialists rather than by
their GP. In their case too, effective communication between the medical special-
ist and the GP is essential. By this means, the risk that they might not be offered
an influenza vaccination can be minimised.
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5

Chapter
Conclusions and recommendations
This chapter contains a summary of the Committee’s conclusions and recom-
mendations.

5.1 Target groups for influenza vaccination

Offer to fifteen target groups

The situation remains unchanged with regard to the recommendation concerning

influenza vaccination for the following target groups:

» patients with abnormalities and function disorders of the airways and lungs
(even if they are below the age of 18)

» patients with a chronic disorder of cardiac function

« patients with diabetes mellitus

» patients with chronic renal insufficiency

« patients who have recently undergone a bone marrow transplant

« individuals who are infected with HIV

« children and adolescents from six months to eighteen years of age who use
salicylates for a prolonged period

« mentally handicapped individuals living in intramural facilities

¢ individuals aged 65 and above
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individuals with reduced resistance to infections (as a result of cirrhosis of
the liver, asplenia (including functional asplenia), autoimmune diseases, che-
motherapy or drugs that suppress the immune system)

those resident in nursing homes who are not covered by these categories.

New target groups for which influenza vaccination is recommended are:

individuals aged from 60 to 65

the staff of nursing homes, residential care homes and hospitals

healthcare personnel who have direct contact with patients

family members of individuals with a very high-risk of serious morbidity and
mortality resulting from influenza.

Withdraw the offer of vaccination

For patients with furunculosis and members of their family, the recommendation
concerning influenza vaccination is withdrawn.

Do not add

No recommendation concerning influenza vaccination is made for the following
groups that have been discussed:

individuals from 50 to 59 years of age

pregnant women

healthy children

professions that involve intensive contacts with the population
professions that involve intensive contacts with poultry

drug addicts

people with alcohol addiction.

It should be mentioned that any individuals in these latter groups who fall into
one of the fifteen target groups for influenza vaccination will, of course, be eligi-
ble for influenza vaccination.
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5.2

Other recommendations

521

Widening vaccination coverage

In general, the Netherlands already has extensive vaccination coverage with
regard to influenza. In order to maintain or even improve this vaccination cover-
age, the following points are important:

» target information campaigns on individuals in at-risk groups who are una-
ware that vaccination is recommended for them

« provide information about the risks of influenza, and the effectiveness and
limited adverse effects of influenza vaccination

« maintain the pivotal role played by GPs and promote:
 the automated selection of patients
« personal invitations from GPs to attend for vaccination
 sending out reminders

< maintaining the principle that influenza vaccine should be available for all
target groups, without any financial thresholds

« ifitis not feasible for the vaccination to be carried out by the GP, then clear
agreements must be reached about who will take responsibility for adminis-
tering the influenza vaccination

* maintain nationwide support for the National Influenza Prevention Pro-
gramme (NPG)

« initiate research into the acceptance of influenza vaccination among health-
care personnel in the Netherlands and the development of an effective infor-
mation campaign

< see to it that there is effective communication between the medical specialist
and the GP concerning:

« influenza vaccination for children in at-risk groups
« influenza vaccination for chronically ill individuals who, to a large extent,
are treated by medical specialists.

For general recommendations concerning public information campaigns on vac-
cination see the advisory report entitled ‘De toekomst van het Rijksvaccinatiepro-
gramma: naar een programma voor alle leeftijden’ [The future of the National
Immunisation Programme (RVP): Towards a programme for all age-groups],
which was produced by the National Vaccination Programme Review Commit-
tee.ns
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5.2.2 Recommendations for further research

The Committee recommends that the following studies be carried out:

» research into the effectiveness of influenza vaccination in children aged from
six months to two years

» further research into the effectiveness of influenza vaccination in juvenile
asthma sufferers

» research into the possible indirect effects of influenza vaccination in healthy
children (as a result of reduced transmission)

» research into the long-term effects that annual influenza vaccination at an
early age may have on the clinical course of influenza later in life

» continuation and intensification of research aimed at improving the effective-
ness of influenza vaccines.
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Annex

A

The request for advice

The Minister of Health, Welfare and Sports wrote to the President of the Health
Council on 16 August 2004 (letter reference POG/ZP 2.498.210):

I hereby submit a request for advice concerning the possible expansion/downsizing of the annual
influenza vaccination, and various other aspects. As we have already discussed, | assume that the reg-
uisite activities will be incorporated into your 2005 work programme, details of which have yet to be
fixed. The following is a brief explanation of the current situation, details of some relevant develop-
ments, and the specific question being posed for the advisory report.

The current situation

Traditionally, influenza vaccination has been provided for specifically identified at-risk groups. In the
past, you submitted annual reports on which at-risk groups were eligible for an influenza vaccination.
The professionals concerned were appraised of these at-risk groups on an annual basis. Since 1993,
this vaccination has come to resemble a programme, in the sense that active information campaigns
were set up to inform the general public. Partly on the basis of the recommendations that you made in
1996, this programme has been expanded to include vaccination for the entire category of elderly people
above 65 years of age. From 1997 onwards, on the basis of the Exceptional Medical Expenses Act
(AWBZ), the Health Care Insurance Board (CVZ) subsidised the annual influenza vaccination for
individuals from a number of at-risk groups and for elderly people above 65 years of age, provided
that they had received an invitation from their GP to attend for vaccination. Since then, the pro-
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gramme has been referred to as the National Influenza Prevention Programme (NPG). Responsibility
for administering the vaccinations has been placed in the hands of GPs.

The NPG has been highly successful. Vaccination coverage has increased substantially within a
very short period of time. For a number of years now it has been stable at 75-76% of the entire target
group, on average. These figures mean that this vaccination coverage is one of the highest in the
world. In 2001, approximately 2,735,000 vaccinations were administered. This influenza vaccination
has had major health effects.

Relevant developments

Despite the success of the current National Influenza Prevention Programme (NPG) there have been

some developments that raise questions concerning expansion/downsizing of the target group:

2 In May 2003, the Health Care Insurance Board (CVZ) issued a report entitled “The National
Influenza Prevention Programme: the success of influenza vaccination”, which it presented to
me. This contains the results of a study into the management and cost effectiveness of the pro-
gramme. This report, which contained a number of appendices, indicated that the Influenza Pre-
vention Programme produces major health effects and that, to a large extent, it even produces
cost savings.

The CVZ recommended that the National Influenza Prevention Programme be continued.

The CVZ’s study also demonstrated that:

» it would not be efficient to vaccinate high-risk individuals below the age of 18 against influ-
enza, and,

» the vaccination of healthy individuals aged 50 to 65 might well be cost effective;

3 For several years, the WHO has recommended that medical staff should be vaccinated against
influenza. This was in connection with a potential limitation of the annual influenza epidemics
by preventing transmission of the influenza virus to patients. In addition, this might permit faster
diagnosis in the event of a possible outbreak of SARS. The same applies to individuals in profes-
sions that involve frequent and intensive contact with other individuals (e.g. teachers).

4 Atinternational level, influenza vaccination is often administered to other target groups than
those identified in the Netherlands (e.g. pregnant women, children below the age of two).

Request for advice

Partly in view of the CVZ report, | intend to continue the National Influenza Prevention Programme.

I would like you to advise me about whether there are any scientific reasons for amending the current
target groups that are eligible for influenza vaccination.
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In view of the above, what | have in mind is
« extending the list of target groups to include:
 the category of 50 to 65-year olds;
» health workers, professions that involve intensive contacts with the population;
* pregnant women;
 children below the age of two, and:
«  downsizing of the target groups by excluding:
* high-risk individuals below the age of 18.

| would ask that you include in your recommendation details of whether, in scientific terms, there are
any arguments concerning the best way to provide this vaccination, such as public information cam-
paigns, targeted invitations to attend for vaccination, and whether or not there should be a charge. In this
connection, cost effectiveness is a major consideration.

| assume that you will be able to incorporate this advice in the 2005 work programme. Accordingly, |
look forward to receiving your recommendation at the end of 2005.

Yours sincerely,

Minister of Health, Welfare and Sport
(signed)

W.G. H. Hoogervorst
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75



76 Influenza vaccination: revision of the indication



Annex

B

The committee

Influenza vaccination: revision of the indication committee

Prof. J.A. Knottnerus, chairman

Health Council President, The Hague, Professor of General Practice Medicine,
University Medical Centre, Maastricht

G. van 't Bosch, adviser

Ministry of Health, Welfare and Sport, The Hague

Dr. GA. van Essen

GP, Julius Center for Health Sciences and Primary Care, University Medical
Centre, Utrecht

G. Frijstein

occupational health physician, Academic Medical Centre, Amsterdam

Dr. K. Groeneveld, adviser

Health Council, The Hague

Prof. R. de Groot

Professor of Paediatrics, St. Radboud University Medical Centre, Nijmegen
Dr. E. Hak

GP, Julius Center for Health Sciences and Primary Care, University Medical
Centre, Utrecht

Prof. J.W.M. van der Meer

Professor of Internal Medicine, St. Radboud University Medical Centre,
Nijmegen

The committee



* Prof. J. van der Noordaa
Emeritus Professor of Virology, Weesp
e Dr. W. Opstelten
GP, Netherlands Society of General Medical Practitioners (NHG), Utrecht
» Prof. A.D.M.E. Osterhaus
Professor of Virology, Erasmus MC, University Medical Center Rotterdam
» Prof. M.J. Postma
Professor of Pharmaco-Economics, Groningen University Institute for Drug
Exploration (GUIDE), Groningen
» Dr. J.E. van Steenbergen
physician/epidemiologist, National Infectious Disease Control Coordination
Structure (LCI), National Institute of Public Health and the Environment
(RIVM), Bilthoven
* Dr. A.C.G. Voordouw
Physician, Master of Public Health, Medicines Evaluation Board (CBG), The
Hague
e Dr. J. Wallinga
Population biologist, National Institute of Public Health and the Environment
(RIVM), Bilthoven
e |. Looijmans, secretary
Health Council, The Hague

The Health Council and interests

Members of Health Council Committees are appointed in a personal capacity
because of their special expertise in the matters to be addressed. Nonetheless, it
is precisely because of this expertise that they may also have interests. This in
itself does not necessarily present an obstacle for membership of a Health Coun-
cil Committee. Transparency regarding possible conflicts of interest is nonethe-
less important, both for the President and members of a Committee and for the
President of the Health Council. On being invited to join a Committee, members
are asked to submit a form detailing the functions they hold and any other mate-
rial and immaterial interests which could be relevant for the Committee’s work.
It is the responsibility of the President of the Health Council to assess whether
the interests indicated constitute grounds for non-appointment. An advisorship
will then sometimes make it possible to exploit the expertise of the specialist
involved. During the establishment meeting the declarations issued are dis-
cussed, so that all members of the Committee are aware of each other’s possible
interests.

78 Influenza vaccination: revision of the indication



Annex

C

Experts consulted

The Committee consulted the following experts:

Dr. H.J. Bueving,

head of the General Practice Programme, Department of General Practice
Medicine, Erasmus MC, University Medical Center Rotterdam

Dr. W.E.P. Beyer,

clinical medical microbiologist, National Influenza Centre, Rotterdam

Dr. H. Houweling,

secretary of the National Vaccination Programme Review Committee (RVP),
Health Council, The Hague

Prof. E.J. Ruitenberg,

chairman of the National Vaccination Programme Review Committee (RVP),
Health Council, The Hague, Professor of International Public Health,\VU
University Amsterdam

Dr. J.C. van der Wouden,

associate professor, Department of General Practice Medicine, Erasmus MC,
University Medical Center Rotterdam

Experts consulted 79



80 Influenza vaccination: revision of the indication



Annex

D

Elaborating the criteria for
vaccination programmes

Table D1a Elaborating the criteria for public vaccination programmes.

public

Potential target group Healthy 50 to 65-year-olds Pregnant women

Purpose of vaccination Prevention of influenza and associated complications Prevention of influenza and associ-
ated complications

Criterion 1:

Is the disease serious for individ- Information derived from the excess study conducted by
uals and does it affect many peo- the Julius Center at the behest of the Health Council:

ple?

For all 50 to 65-year-olds, an over-mortality was found of
between 3.8 and 7.6 per 100,000 individuals per winter.
Over-mortality primarily occurs among 60 to 65-year-
olds: 7.7 - 16 per 100, 000 individuals per winter = an
excess of 63 to 132 deaths per winter.

Excess hospital admissions between 17.7 and 38.0 per
100,000 individuals per winter (in 60 - 65-year-olds: 26.1
—66.2/ 100,000 individuals/winter = an excess of 130 -
327 hospital admissions per winter). Allowing for vari-
ous uncertainties, this appears to show a substantial bur-
den of disease in 60 to 65-year-olds.

No

Hospital admissions in healthy
pregnant women during the influ-
enza season are rare, and there are
no indications of mortality. 23
Influenza does not result in an
increased risk of pregnancy com-
plications.2

Pregnant women with a high-risk
disorder do have an increased risk
hospital admissions during the
influenza season.z=
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Criterion 2:
Is the vaccine known to substan-
tially reduce disease burden?

Criterion 3:

Do adverse reactions signifi-
cantly detract from the health
benefit attainable?

Criterion 4:

Is the discomfort associated with
each separate vaccination in rea-
sonable proportion to the health
benefit for the recipient and the
population as a whole?
Criterion 5:

Is the discomfort associated with
the vaccination programme as a
whole in reasonable proportion
to the health benefit for the
recipient and the population as a
whole?

Criterion 6:

Is the ratio between the cost and
the health benefit favourable
compared with other options for
preventive reduction of the dis-
ease burden?

Criterion 7:

Does the decision to proceed
with vaccination currently serve
a potentially urgent public health
interest?

Yes

Not specifically investigated in 50 — 65-year-olds, but the
vaccine's effectiveness has been demonstrated in all
healthy adults below the age of 65: w2

- Serological/Virological influenza: 50-90 percent reduc-
tion.

- Clinical influenza:

ILI: £30 percent reduction.

URI: 10-25 percent reduction.

As a result, it is plausible that the vaccine is also effective
in 50 to 65-year-olds.

No

Adverse effects are generally localised and transient.
About 59 percent of vaccinated subjects experienced a
local adverse effect. No significant, frequently occurring
systemic adverse effects were found.

Only for 60 to 65-year-olds

Given that they appear to suffer a substantial burden of
disease, in combination with the effectiveness of the vac-
cine.

Only for 60 to 65-year-olds

Given that they appear to suffer a substantial burden of
disease, in combination with the effectiveness of the vac-
cine.

Yes

In connection with the ‘excess’ study, a cost-effective-
ness study has been conducted by the Julius Center. From
this, it follows that vaccination of the entire group is
expected to cost € 9,000 to € 28,000 per year of life
gained (including the costs of lost productivity). These
costs of influenza vaccination for individuals in the 60 to
65 age group are expected to range approximately from
€ 4,000 to € 16,000 per year of life gained. So vaccina-
tion of this group is, at any rate, cost effective.

Previous studies have shown that, in healthy adults, vacci-
nation is better than antiviral therapy in terms of the rela-
tionship of costs to health gains.2?”

Only for 60 to 65-year-olds.

No

Research shows that there is no dif-
ference between vaccinated and
unvaccinated pregnant women in
terms of the chance that they will
visit their GP in connection with an
influenza-like illness. 2

No

No evidence to suggest that influ-
enza vaccination during pregnancy
is associated with additional
adverse effects, pregnancy compli-
cations, or congenital defects.z=

No

Given that there is no substantial
burden of disease and the effective-
ness of the vaccine has not been
demonstrated.

No

Given that there is no substantial
burden of disease and the effective-
ness of the vaccine has not been
demonstrated

Unknown

There is no data from cost-effec-
tiveness analysis in healthy preg-
nant women.

No

Given that there is no substantial
burden of disease and the effective-
ness of the vaccine has not been
demonstrated.
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Remarks

Advisory report

Serological and clinical effectiveness demonstrated in
healthy adults below the age of 65, so also plausible in 50

to 65-year-olds.

- The excess study that was carried out reveals a substan-
tial burden of disease in 60 to 65-year-olds.
- Vaccination of individuals in the 60 to 65 age group is

expected to be cost effective.

The addition of healthy 60 to 65-year-olds to the target
groups for influenza vaccination.

Pregnant women who make up part
of an at-risk group for which vacci-
nation is recommended will, of
course, be eligible for vaccination
on that basis.

Consideration could be given to
offering influenza vaccination to
pregnant women, in order to pro-
tect their newborn children.

This consideration is discussed in
relation to children < six months.

No addition of healthy pregnant
women to the target groups for

influenza vaccination.

Table D1a Continued.

Children
< 6 months

6 mths-2 yrs

>2yrs

Prevention of influenza and
associated complications

Prevention of influenza and
associated complications

Prevention of influenza and
associated complications

Criterion 1:

Is the disease serious for indi-
viduals and does it affect many
people?

Criterion 2:

Is the vaccine known to sub-
stantially reduce disease bur-
den?

Yes

During the influenza season,
infants below the age of six
months have an increased risk
of being admitted to hospital.=

No

Influenza vaccines have not
been tested in infants below
the age of six months.
Vaccination of pregnant
women has no beneficial effect
in terms of the risk of newborn
children having to be seen by a
doctor or admitted to hospital
in connection with influenza or
pneumonia.z

Yes:

The study conducted by the
Julius Center into disease bur-
den and mortality in children
below the age of two found
excess hospital admissions (79
to 271 per 100,000 individuals
per winter) and visits to GPs
(520 to 6578 per 100,000 indi-
viduals per winter). The major-
ity of these involved infants up
to the age of six months.

There are no indications of
excessive mortality.

No

The effectiveness of influenza
vaccination in children aged
from six months to two years
has not been demonstrated.

No:

American studies have shown
that, during the influenza sea-
son, there is only a limited
increase in the number of hos-
pital admissions of children
above the age of two.s3

The study conducted by the
Julius Center into disease bur-
den and mortality found no
extra burden of disease in chil-
dren aged two and above.

Yes

Results on effectiveness in
reducing serological or virologi-
cal influenza vary from 58 to 72
percent. In terms of clinical
influenza, the reduction varies
from 28 to 59 percent.:4
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Criterion 3:

Do adverse reactions signifi-
cantly detract from the health
benefit attainable?

Criterion 4:

Is the discomfort associated
with each separate vaccination
in reasonable proportion to the
health benefit for the recipient
and the population as a whole?

Criterion 5:

Is the discomfort associated
with the vaccination pro-
gramme as a whole in reason-
able proportion to the health
benefit for the recipient and
the population as a whole?
Criterion 6:

Is the ratio between the cost
and the health benefit favour-
able compared with other
options for preventive reduc-
tion of the disease burden?

Criterion 7:

Does the decision to proceed
with vaccination currently
serve a potentially urgent pub-
lic health interest?

No

Influenza vaccines have not
been tested in infants below
the age of six months.

No evidence to suggest that
influenza vaccination during
pregnancy is associated with
additional adverse effects, preg-
nancy complications, or con-
genital defects.

No

Cannot be assessed, as there is
no proof of the effectiveness of
influenza vaccination in preg-
nant women, in order to protect
their newborn children.

No

Cannot be assessed, as there is
no proof of the effectiveness of
influenza vaccination in preg-
nant women, in order to protect
their newborn children.

Unknown

Cannot be assessed, as there is
no data from cost-effectiveness
analysis in healthy pregnant
women.

No

Cannot be assessed, as there is
no proof of the effectiveness of
influenza vaccination in preg-
nant women, in order to protect
their newborn children.

Unclear

There has only been a limited
amount of research into the
adverse effects of influenza
vaccination in children. Never-
theless, the limited amount of
data available does indicate that
there are mild adverse effects.

No

As there is no proof of the
effectiveness of influenza vac-
cination in children aged from
six months to two years.

No

As there is no proof of the
effectiveness of influenza vac-
cination in children aged from
six months to two years.

Unknown

There are no Dutch cost-effec-
tiveness studies on influenza
vaccination in children aged
from six months to two years.
Cost-effectiveness studies car-
ried out in larger age-groups in
other countries may not be
applicable, as there is no proof
of effectiveness in children
aged from six months to two
years.

No
There is no proof of effective-
ness.

Unclear

There has only been a limited
amount of research into the
adverse effects of influenza vac-
cination in children. Neverthe-
less, this limited amount of data
available does indicate that there
are mild adverse effects.

No

Given that there is no substan-
tial burden of disease in chil-
dren aged two and above.

No

Given that there is no substan-
tial burden of disease in chil-
dren aged two and above.

Unknown

From cost-effectiveness studies in
other countries it has been con-
cluded that, if direct and indirect
costs are included in the calcula-
tions, influenza vaccination in
children would very probably be
cost saving.®¢No Dutch analy-
ses are available. These are cer-
tainly important, however, given
the differences in care and social
insurance.

No

Given that there is no substan-
tial burden of disease in chil-
dren aged two and above.
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Remarks

Advisory report

Influenza vaccines have not
been registered or tested in
infants below the age of six
months: so this group cannot be
directly vaccinated against
influenza.

As their most important future
contact within the family, the
pregnant woman can infect
them.

It is conceivable that influenza
vaccination of the mother dur-
ing pregnancy could prevent
this and possibly also provide
extra protection for the child in
the form of maternal antibod-
ies passed from mother to
unborn child via the placenta.
However, the effectiveness of
this approach has not been
demonstrated.

No addition of healthy preg-
nant women to the target

No addition of children aged  No addition of children aged
from six months to two years to two and above to the target

groups for influenza vaccina- the target groups for influenza groups for influenza vaccina-

tion for the protection of
infants below the age of six
months.

vaccination.

tion.

Table D1b Elaborating the criteria for public vaccination programmes.

Potential target group

Asthma <18 years of age

Furunculosis

Purpose of vaccination

Prevention of influenza and associated com- Prevention of influenza and associated

plications

complications

Criterion 1:

Is the disease serious for individuals  Yes

and does it affect many people?

During the influenza season, high-risk indi-
viduals below the age of fifteen are associ-
ated with extra hospital admissions, visits to
GPs, and prescriptions of antibiotics.*

No

Basis for previous recommendations:

1) a 1956 case report: four cases of post-
influenza secondary staphylococcal pneu-
monia when furunculosis is present in the
patient or their partner.s

2) selected clinical case series where in 14
of 40 (35 percent) cases of post-influenza
staphylococcal pneumonia the same strain
was cultured from the sputum and a skin
lesion of the patient or of a family mem-
ber. No attempt at a statistical analysis.ss
While the risk of furunculosis sufferers
developing post-influenza secondary sta-
phylococcal pneumonia cannot be derived
from these studies, the Committee takes
the view that it is probably very slight.
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Criterium 2:
Is the vaccine known to substantially
reduce disease burden?

Criterium 3:

Do adverse reactions significantly
detract from the health benefit attain-
able?

Criterion 4:

Is the discomfort associated with each
separate vaccination in reasonable
proportion to the health benefit for the
recipient and the population as a
whole?

Criterion 5:

Is the discomfort associated with the
vaccination programme as a whole in
reasonable proportion to the health
benefit for the recipient and the popu-
lation as a whole?

Criterion 6:

Is the ratio between the cost and the
health benefit favourable compared
with other options for preventive
reduction of the disease burden?

Yes

Various observational studies found evi-
dence for a reduction of clinical influenza to
GPS_l.ABAB‘SA

In a randomised study, carried out in the
Netherlands, vaccinated children exhibited
no reduction in the number or severity of
asthma attacks, but did experience a better
quality of life during the bout of

influenza. %

The possibility that influenza vaccination
may have a beneficial effect for asthma suf-
ferers up to the age of 18 cannot be dis-
missed at this moment in time. Additional
and more convincing evidence would be
required.

No

Adverse effects are generally localised and
transient.

Administering of influenza vaccinations to
asthma sufferers does not result in exacerba-
tions.5

Yes

Given that influenza vaccination may have a
relevant effect in juvenile asthma sufferers, it
cannot be dismissed at this moment in time.

Yes

Given that influenza vaccination may have a
relevant effect in juvenile asthma sufferers, it
cannot be dismissed at this moment in time.

Yes

The cost-effectiveness studies in the CVZ
report gave an average of € 2,574 per pre-
vented GP treatment (these studies only
addressed the direct medical costs excl. hos-
pital admissions and mortality).: Studies car-
ried out in other countries which also
addressed the indirect costs, find that the vac-
cination of all high-risk children produces
cost savings.s3

No

There is no data concerning the effective-
ness of influenza vaccination in patients
with furunculosis.

No

No supplementary data pertaining to
healthy adults, in which adverse effects are
generally localised and transient.

No

Given that there is no evidence of a sub-
stantial burden of disease from influenza
vaccination specifically in furunculosis suf-
ferers.

No

Given that there is no evidence of a sub-
stantial burden of disease from influenza
vaccination specifically in furunculosis suf-
ferers.

No details available.
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Criterion 7:

Does the decision to proceed with vac- Yes No

cination currently serve a potentially
urgent public health interest?

Remarks

Advisory report

Since there is a substantial burden of disease Given that there is no evidence of a sub-
and the possibility that influenza vaccination stantial burden of disease or of the effec-
may have a relevant effect in juvenile asthma tiveness of influenza vaccination in
sufferers cannot be dismissed at this moment furunculosis sufferers.

in time.

If this involves individuals up to the age of ~ The Committee feels that the identification
18 who, on the basis of a diagnosis other than of all carriers of Staphylococcus aureus is
asthma, make up part of an at-risk group, the not feasible, especially as so few of them
Committee feels that there can be no doubt  will actually be suffering from furunculo-
concerning the importance of influenza vac- sis.

cination. The Committee also believes that However, the Committee would urge ther-
the possibility that influenza vaccination apists to be alert to the possibility of bacte-
may have a relevant effect in juvenile rial superinfections by Staphylococcus
asthma sufferers cannot be dismissed at this aureus in furunculosis patients.

moment in time and that additional and

more convincing evidence is required for

possible suspension of the current recom-

mendation concerning juvenile asthma suf-

ferers.

For the time being, no suspension of the rec- Ending the inclusion of furunculosis suf-
ommendation concerning influenza vaccina- ferers and members of their families in the
tion in juvenile asthma sufferers. target groups for influenza vaccination.
Further research into the effectiveness of

influenza vaccination in juvenile asthma

sufferers is recommended

Table D1b Continued.

Healthcare personnel Family members of individuals in at-risk
groups

Prevention of influenza and associated com- Prevention of influenza and associated
plications complications

Criterion 1:

Is the disease serious for individuals  Yes To be expected

and does it affect many people? Given that healthcare personnel are gener-  In healthy adults there is no serious morbid-
ally among the healthier members of the ity or mortality resulting from influenza.
population, this group would not be If a contact within the family belongs to a
expected to experience serious morbidity or high-risk group, however, this individual
mortality. will be at increased risk of serious morbid-

However, if the patients cared for by these ity or mortality resulting from influenza.
healthcare personnel belong to a high-risk

group then the latter will be at increased risk

of serious morbidity or mortality resulting

from influenza.
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Criterion 2:

Is the vaccine known to substantially ~ Yes

reduce disease burden? With regard to indirect protection, two ran-
domised trials carried out in Britain found a
reduction in patient mortality following an
increase in vaccination coverage among
nursing home personnel.ss
On the basis of these two studies, the authors
of a 2006 systematic review concluded that
vaccinating healthcare personnel appears to
confer indirect protection on their patients.s
A more recent randomised trial carried out

in Britain found that higher vaccination cov-

erage among nursing home personnel was
associated with a significant reduction in
patient mortality, and in influenza-like ill-
ness, as well as in hospital admissions and
visits to GPs in connection with influenza-
like illness.t2
It seems reasonable to assume that effective-
ness among healthcare personnel themselves
will not differ from that seen among healthy
adults (as mentioned in relation to healthy
individuals in the 50 to 65 age group).
Criterion 3:
Do adverse reactions significantly
detract from the health benefit attain-
able?

No

No supplementary data pertaining to healthy
adults, in which adverse effects are generally
localised and transient.

Criterion 4:

Is the discomfort associated with each
separate vaccination in reasonable pro-
portion to the health benefit for the
recipient and the population as a
whole?

Yes

Partly in view of this special responsibility of
healthcare personnel who are in contact with
high risk patients (in relation to reduced
transmission and continuity of care).

Criterion 5:

Is the discomfort associated with the
vaccination programme as a whole in
reasonable proportion to the health
benefit for the recipient and the popu-
lation as a whole?

Yes

Partly in view of this special responsibility of
healthcare personnel who are in contact with
high risk patients (in relation to reduced
transmission and continuity of care).

Criterion 6:

Is the ratio between the cost and the
health benefit favourable compared
with other options for preventive
reduction of the disease burden?

Yes

Influenza vaccination among healthcare per-
sonnel is cost effective, and probably even
results in cost saving.®

Possible

The effectiveness of influenza vaccination
in healthy adults has been demonstrated.
However, there is no supplementary data
specifically pertaining to individuals with
family contacts in a high-risk group.

No

No supplementary data pertaining to
healthy adults, in which adverse effects are
generally localised and transient.

Yes

Discomfort is acceptable, given the volun-
tary nature of participation and the special
responsibility regarding family contacts in
high-risk groups (in relation to reduced
transmission).

Yes

Discomfort is acceptable, given the volun-
tary nature of participation and the special
responsibility regarding family contacts in
high-risk groups (in relation to reduced
transmission).

No details available.
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Criterion 7:

Yes

Does the decision to proceed with vac- Given that healthcare personnel who are in

cination currently serve a potentially  direct contact with high risk patients have a

urgent public health interest?

Remarks

Advisory report

special responsibility (in relation to reduced
transmission and continuity of care) and
because these patients suffer a substantial
burden of disease.

Addition to the target groups for influenza
vaccination of the staff of nursing homes,
residential care homes and hospitals, and
other healthcare personnel who, in the
course of their work in the cure and care
sector, have direct patient contact.

Possible

On the basis of the available data, in
combination with expert opinion, influ-
enza vaccination of individuals with fam-
ily contacts who are at very high risk of
serious morbidity and mortality resulting
from influenza would be expected to be
beneficial. Some examples would be:
patients with serious abnormalities and
dysfunctions of the cardiac function or
lung function who, despite their medica-
tion, are at great risk of decompensation;
patients with severe liver or kidney fail-
ure; patients whose immune system is com-
promised (see section 3.9 of this advisory
report for more details).

In view of the lack of data, the Committee
feels that influenza vaccination for all
individuals with family contacts in a high-
risk group would be excessive.

On the basis of the available data, in
combination with expert opinion, influ-
enza vaccination of individuals with fam-
ily contacts who are at very high risk of
serious morbidity and mortality resulting
from influenza would nevertheless be
expected to be beneficial.

Thisvery high-risk group is described in
more detail in section 3.9 of this advisory
report.

Addition to the target groups for influenza
vaccination of individuals with family
contacts who would be at very high risk of
serious morbidity and mortality were they
to catch influenza.
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Table D1c Elaborating the criteria for public vaccination programmes.

Potential target group Professions that involve intensive contacts Professions that involve intensive contacts with
with the population poultry

Purpose of vaccination Prevention of influenza and associated Prevention of influenza and associated complica-
complications tions

Criterion 1:

Is the disease serious for indi- No No

viduals and does it affect There is no reason to assume that individu- The available scientific literature contains no data to

many people? als who have many contacts with others  show that healthy individuals who, in the perfor-
have an increased risk of acquiring an mance of their duties, have intensive contacts with

influenza infection or of suffering compli- poultry are at increased risk of acquiring an epi-

cations. Nor is there any reason to assume demic influenza infection or of serious morbidity or

that this group has an increased risk of mortality as a result.

infecting high-risk individuals. The creation of a new strain of virus through simul-
taneous infection with avian influenza and epidemic
influenza does represent a potential hazard to for
society. However, in the absence of an outbreak of
avian influenza, there is only a negligible risk of this

happening.

Criterion 2:

Is the vaccine known to sub-  Yes Yes

stantially reduce disease bur- The anticipated effectiveness is the same  The anticipated effectiveness is the same as that in

den? as that in healthy adults (see healthy 50 to healthy adults (see healthy 50 to 65-year-olds).
65-year-olds).

Criterion 3:

Do adverse reactions signifi- No No

cantly detract from the health The anticipated adverse effects will be the The anticipated adverse effects will be the same as

benefit attainable? same as those seen among healthy adults, those seen among healthy adults, which means that
which means that they will generally be  they will generally be localised and transient.
localised and transient.

Criterion 4:

Is the discomfort associated  No No

with each separate vaccina- ~ Given that there is no reason to assume Little discomfort, but the risk of simultaneous infec-
tion in reasonable proportion that there is an increased risk of acquiring tion with avian influenza and epidemic influenza is
to the health benefit for the  an influenza infection or of suffering com- virtually nil, in the absence of an outbreak of avian

recipient and the population  plications. Nor is there any reason to influenza.
as a whole? assume that this group has an increased
risk of infecting high-risk individuals.
Criterion 5:
Is the discomfort associated  No No
with the vaccination pro- Given that there is no reason to assume that Little discomfort, but the risk of simultaneous infec-

gramme as a whole in reason- there is an increased risk of acquiringan  tion with avian influenza and epidemic influenza is
able proportion to the health influenza infection or of suffering compli- virtually nil, in the absence of an outbreak of avian
benefit for the recipientand  cations. Nor is there any reason to assume influenza.
the population as a whole?  that this group has an increased risk of

infecting high-risk individuals.
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Criterion 6:

Is the ratio between the cost
and the health benefit favour-
able compared with other
options for preventive reduc-
tion of the disease burden?

No details available.

Criterion 7:

Does the decision to proceed No

with vaccination currently Given that there is no reason to assume that

serve a potentially urgent pub- there is an increased risk of acquiring an

lic health interest? influenza infection or of suffering compli-
cations. Nor is there any reason to assume
that this group has an increased risk of
infecting high-risk individuals.

Remarks

Advisory report No addition of individuals with intensive

contacts with the population to the target
groups for influenza vaccination.

Probably not:

It can reasonably be expected that, with the current
policy (influenza vaccination in the event of an out-
break of avian influenza and contact with the poultry
in question), the cost-benefit relationship is more
favourable than the preventive vaccination of staff
on an annual basis.

No

In view of the fact that the risk of simultaneous
infection with avian influenza and epidemic influ-
enza is virtually nil, in the absence of an outbreak of
avian influenza.

If there is an outbreak of avian influenza, then there
is a risk of simultaneous infection with avian influ-
enza and epidemic influenza. In that case, there may
well be a reason to administer influenza vaccinations
to any veterinary personnel and poultry farmers
involved. However, this is a decision that the Minister
would have to make at the time, if necessary with the
advice of the Outbreak Management Team (OMT).
No addition of professions with intensive contacts
with poultry to the target groups for influenza vacci-
nation.

Table D1c Continued.

Potential target group Drug addicts

People with alcohol addiction

Prevention of influenza and associated

complications

Prevention of influenza and associated com-
plications

Criterion 1:

Is the disease serious for individuals No

No

and does it affect many people?

Criterion 2:
Is the vaccine known to substantially
reduce disease burden?

Only if a drug addict is suffering from an
underlying affliction, (e.g. an HIV infec-
tion) might we be dealing with an immune
compromised patient i.e. someone at
increased risk of serious morbidity or mor-
tality resulting from influenza. In this
group, however, influenza vaccination is
already recommended on the basis of the
underlying affliction. If there is no under-
lying affliction, there is no reason to expect
extra morbidity or mortality resulting from
influenza in this group.

Yes

The anticipated effectiveness is the same
as that in healthy adults (see healthy 50 to
65-year-olds).

Only if an alcohol addict is suffering from
an underlying affliction, (e.g. cirrhosis of
the liver) might we be dealing with an
immune compromised patient i.e. someone at
increased risk of serious morbidity or mortal-
ity resulting from influenza. In this group,
however, influenza vaccination is already
recommended on the basis of the underlying
affliction. If there is no underlying afflic-
tion, there is no reason to expect extra mor-
bidity or mortality resulting from influenza in
this group.

Yes

The anticipated effectiveness is the same as
that in healthy adults (see healthy 50 to 65-
year-olds).
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Criterion 3:

Do adverse reactions significantly
detract from the health benefit attain-
able?

Criterion 4:

Is the discomfort associated with
each separate vaccination in reason-
able proportion to the health benefit
for the recipient and the population as
a whole?

Criterion 5:

Is the discomfort associated with the
vaccination programme as a whole in
reasonable proportion to the health

benefit for the recipient and the popu-

lation as a whole?

Criterion 6:

Is the ratio between the cost and the
health benefit favourable compared
with other options for preventive
reduction of the disease burden?
Criterion 7:

Does the decision to proceed with
vaccination currently serve a poten-
tially urgent public health interest?

Remarks

Advisory report

No

The anticipated adverse effects will be the
same as those seen among healthy adults,
which means that they will generally be
localised and transient.

No

Little discomfort, but there is no reason to
assume that there will be any serious mor-
bidity or mortality resulting from influ-
enza.

No

Little discomfort, but there is no reason to
assume that there will be any serious mor-
bidity or mortality resulting from influ-
enza.

No details available.

No

Given that there is no reason to assume that
there is any serious morbidity or mortality
resulting from influenza.

In individuals suffering from an underly-
ing affliction, (e.g. cirrhosis of the liver )
on the basis of which might we be dealing
with immune compromised patient, influ-
enza vaccination is recommended on the
basis of the underlying affliction.

No addition of drug addicts to the target
groups for influenza vaccination.

No

The anticipated adverse effects will be the
same as those seen among healthy adults,
which means that they will generally be
localised and transient.

No

Little discomfort, but there is no reason to
assume that there will be any serious mor-
bidity or mortality resulting from influenza.

No

Little discomfort, but there is no reason to
assume that there will be any serious mor-
bidity or mortality resulting from influenza.

No details available.

No

Given that there is no reason to assume that
there is any serious morbidity or mortality
resulting from influenza.

In individuals suffering from an underlying
affliction, (e.g. an HIV infection) on the
basis of which might we be dealing with
immune compromised patient, influenza
vaccination is recommended on the basis of
the underlying affliction.

No addition of people with alcohol addic-
tion to the target groups for influenza vacci-
nation.
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Summary of ‘excess’ study

Background

The indication for influenza vaccination continues to expand, especially in the
United States. However, very little is known about the potential gains associated
with this expansion. In addition, very little is known about the potential gains
associated with the vaccine against respiratory syncytial virus (RSV) that is cur-
rently under development.

Objectives

Primary: Estimating the burden of disease and mortality caused by the influenza
virus, in particular among infants up to 12 months of age and “non high-risk”
individuals in the 50 to 64 age group (without any disorders that would already
make them eligible for vaccination). Secondary: 1. Estimating the burden of dis-
ease and mortality related to the influenza virus in the rest of the population. 2.
Estimating the burden of disease and mortality related to RSV.

Methods

A retrospective cohort study of the entire population of the Netherlands, for the
period 1997-2003. Periods in which the influenza virus and RSV were active were
defined on the basis of virus surveillance data provided by the Dutch Working
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Group on Clinical Virology. Weekly mortality figures were obtained from Statis-
tics Netherlands, while figures on hospital admissions were obtained from Pris-
mant (the research and advisory agency for the Dutch Health Care Service).
Information on visits to GPs was obtained from the Utrecht Network of General
Practitioners. Over the six-year period of the study, the average annual excess
mortality, hospital admissions and visits to GPs during periods of influenza virus
or RSV predominance (i.e. weeks containing 5% or more of the total number of
influenza virus patients or RSV-positive patients reported during the season in
question) were determined relative to two defined reference periods, namely the
peri-influenza season and the summer base period.

Results
Influenza

The influenza-related winter excess mortality, hospital admissions and visits to
GPs are illustrated in table 1.

RSV

On an annual basis, periods in which RSV was active appeared to coincide with
an approximate average over-mortality of between 1.9 and 5.4 per 100,000 50 to
64-year-olds and between 52 and 99 per 100,000 over 65s (with regard to the
peri-influenza season and the summer base period respectively). The approxi-
mate average excess hospital admissions among infants up to 12 months of age
was between 522 and 699 per 100,000. The corresponding figures for the over-
65s were 51 and 141 per 100,000. As far as visits to GPs were concerned, the
excess was highest in young children. The average values ranged from 9401 to
15047 per 100,000 infants up to 12 months of age, and from 4339 to 7105 per
100,000 children aged from 2 to 4.

Conclusion

Among infants up to 12 months of age and ‘non high-risk’ individuals in the 50
to 64 age group, periods in which the influenza virus was active coincided with
excess hospital admissions and visits to GPs. While there are no indications of
excessive mortality in infants up to 12 months of age, there was evidence of this
among individuals in the 50 to 64 age group. The effectiveness of influenza vac-
cination in infants up to 12 months of age has not yet been demonstrated. How-
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ever, it may be possible to avoid some of the influenza virus-related morbidity
and mortality among individuals in the 50 to 64 age group by introducing routine
influenza vaccination. A cost-effectiveness analysis is useful for the purpose of
further informing decision-making concerning the introduction of routine influ-
enza vaccination among individuals in the 50 to 64 age group.

The influenza-related burden of disease and mortality among the over-65s is by
far and away the highest. Especially in young children, but also in the elderly,
periods in which RSV was active appeared to be accompanied by a substantial
burden of disease.

Core elements

« This six-year retrospective cohort study demonstrated that, among infants up
to 12 months of age, periods in which the influenza virus was active did not
coincide with excess hospital admissions and visits to GPs. Using the con-
servative peri-influenza season base period as a reference point, the average
annual figures for this excess in the Netherlands amounted to 312 hospital
admissions and 2056 visits to GPs in a period of eight weeks.

« When individuals in the 50 to 64 age group are considered as a whole, peri-
ods in which the influenza virus was active coincided with an average annual
over-mortality (during the peri-influenza season base period) of approximately
30 deaths among individuals in the 50 to 54 age group, 21 in the 55 to 59 age
group, and 63 among 60 to 64-year-olds.

< Data collected by the Utrecht Network of General Practitioners showed that
throughout the winter season, among all individuals in the 50 to 64 age group
40% of deaths occurred in the non high-risk category. Calculations based on
this percentage show that, on average, there are 12 influenza virus-related
deaths among ‘non high-risk” individuals in the 50 to 54 age group in the Neth-
erlands. The corresponding figures for individuals aged from 55 to 59, and
from 60 to 64 are 8 and 25.

* Among ‘non high-risk’ individuals in the 50 to 64 age group, periods in
which the influenza virus was active coincided with excess hospital admis-
sions and visits to GPs (relative to the peri-influenza season base period). In
the Netherlands, this amounted to an annual average of approximately 83,
193 and 130 hospital admissions and 6328, 4701 and 2834 visits to GPs
among 50 to 54-year-olds, 55 to 59-year-olds, and 60 to 64-year-olds respec-
tively.
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*  When the exceptionally mild influenza seasons of 2000/01 and 2002/03 were
excluded from the analysis, this generally produced an increase in over-mor-
tality and excess hospital admissions for lower respiratory tract disorders
among individuals aged 50 and above, but not in infants up to 12 months of
age.

» Since nothing is know about the effectiveness of influenza vaccination in
infants up to 12 months of age, further research is needed in this area before
routine influenza vaccination can be considered.

* Among “non high-risk” individuals in the 50 to 64 age group, routine influ-
enza vaccination could reduce the influenza virus-related burden of disease.
Cost effectiveness analyses should be used to investigate the efficiency of
this measure.

» The influenza-related burden of disease and mortality among the over-65s is
by far and away the highest, despite the extensive vaccination coverage.

Especially in young children, but also in the elderly, periods in which RSV was
active appeared to be accompanied by a substantial burden of disease.

Table 1 Results.

total winter excess per 100,000 total winter excess in the
individuals (95% BI) related to Netherlands
influenza virus

relative to relative to peri-  relative to relative to peri-
summer influenza summer influenza
season season
up to 12 death none none none none
months hospital upper respiratory tract 94 (87-102) 34 (27-42) 373 135
admissions  lower respiratory tract 143 (135-150) 13 (5-21) 564 51
other 34 (28-40) 32 (26-38) 135 126
total 271 79 1072 312
visits to GPs  upper respiratory tract 5150 (4298- 520 (-397-1438) 20348 2056
6002)
lower respiratory tract 1428 (993-1863) none 5642 none
total 6578 520 25990 2056
50-54 years death 4.5 (2.2-6.9) 2.7 (0.3-5.2) 50 30
50-54 years,  hospital upper respiratory tract 1.6 (0.8-2.2) 1.7 (0.9-2.3) 14 15
non high-risk  admissions  |ower respiratory tract 8.8 (6.9-10.8) 4.7 (2.7-6.8) 79 42
cardiovasc. compl. 8.1(3.9-12.2) 2.2(-1.9-6.5) 72 20
other 0.8(-0.2-1.7) 0.7 (-0.3-1.7) 7 6
total 19 9.3 172 83
visits to GPs  upper respiratory tract 513 (332-694) 176 (-15-267) 4610 1581
lower respiratory tract 717 (557-876) 528 (362-694) 6438 4747
total 1230 704 11048 6328
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55-59 years
55-59 years,
non high-risk

60-64 years

60-64 years,
non high-risk

> 65 years

death
hospital
admissions

visits to GPs

death
hospital

admissions

visits to GPs

death
hospital
admissions

visits to GPs

upper respiratory tract

lower respiratory tract
cardiovasc. compl.
other

total

upper respiratory tract
lower respiratory tract
total

upper respiratory tract

lower respiratory tract
cardiovasc. compl.
other

total

upper respiratory tract
lower respiratory tract
total

upper respiratory tract

lower respiratory tract
cardiovasc. compl.
other

total

upper respiratory tract
lower respiratory tract

total

47 (1,4-8,1)
2,8(1,9-3,7)

15 (12-17)
25 (19-32)

1,9 (0,6-3.3)
45

670 (438-902)
673 (480-866)
1343

16 (11-21)

2,3 (1,1-35)

18 (14-22)

44 (34-54)

1,7 (-0,3-3,8)
66

361 (107-615)
845 (589-1101)
1206

147 (140-153)
8,9 (8,1-9,6)

115 (112-119)
81 (75-87)
2,8 (1,7-4,0)
208

478 (368-588)

1501 (1312-
1689)

1979

1,9 (-1,5-5,2)
1,7 (0,7-2,6)

8,7 (6,1-11,5)
12 (5-18)
1,3(0,0-2,7)
23

178 (-70-426)
391 (187-595)
569

77 (2,9-12,5)
0,6 (-0,7-1,8)

8,9 (4,9-12,9)
16 (6-26)

0,9 (-1,1-3,0)
26

9 (-260-279)
563 (295-831)
572

96 (90-103)
6,7 (5,9-7,5)

69 (65-73)
32 (27-38)
2,7 (1,5-3,8)
111

128 (10-245)
759 (561-957)

887

52
23

120
210
16
369
5532
5559
11091
132
11

90
217
9
327
1790
4185
5975
3353
203

2637
1856
65
4761
10938
34349

45287

21
14

72
96
11
193
1472
3229
4701
63

44
78

130
46
2788
2834
2205
154

1582
743
61
2540
2920
17362

20282
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Annex F
Summary of cost effectiveness
analysis

Summary of cost effectiveness analysis 103



104 Influenza vaccination: revision of the indication



Influenza vaccination of healthy adults in the 50 to 64 age group;
balance between cost and effects

M. Meijboom, E. Buskens, E. Hak
Julius Center for Health Sciences and Primary Care, UMC Utrecht

Universitair Medisch Centrum
Utrecht

University Medical Centre, Utrecht
Julius Center for Primary Care and Health Sciences
February 2007

This study was made possible by means of a grant from the Netherlands Organi-
sation for Scientific Research (NWO) - Netherlands Organization for Health
Research (ZonMW).

No portion of this Annex may be reproduced without the express permission of
the authors.

The full report of this study can only be obtained by submitting a request to the
Health Council.

Summary of cost effectiveness analysis 105



106 Influenza vaccination: revision of the indication



Summary of cost effectiveness
analysis

Introduction

The Ministry of Health, Welfare and Sport has asked the Health Council of the
Netherlands for its advice about whether the age of eligibility for the National
Influenza Prevention Programme should be reduced from 65 to 50. In order to
assess this issue, the additional disease episodes and complications of influenza
in this population were investigated by means of a cohort study. This was fol-
lowed by a model-based cost-effectiveness study, using this data and data from
the literature on long-term results and related costs.

Model

The existing PRISMA model*served as the starting point for this cost-effective-
ness study. It was adapted to enable estimates to be made of the cost-effective-
ness of influenza vaccination in healthy adults in the 50 to 64 age group.

The incidences of periods of illness and of complications were compared
using reference periods. ‘Peri-influenza season’ and ‘summer’ were the two sce-
narios selected for this purpose. The incidence of influenza-related complications
increases with age, which means that cost effectiveness will also vary with age.
Accordingly, sub-group analyses were carried out per five-year age cohort.
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Results

The prevention of a death delivers a health gain of almost 25 years of life, while
the prevention of an incident of cardiovascular disease results in a gain of well
over 2.5 years. In view of the absolute number of incidents in the 50-64 age
cohort, the prevention of individual cases of cardiovascular disease delivers the
largest relative health gains, both in terms of years of life and quality of life.

The results of the 5-year analyses show that the gains deriving from the pre-
vention of death and from the prevention of cardiovascular disorders increase
with age.

Peri-influenza season as a reference period

The model-based predictions indicate that, in the current situation (i.e. in the
absence of routine vaccination), 47 individuals per annum suffer sudden death as
a result of influenza or associated complications. If the vaccination programme
were to be expanded, by setting the age limit at 50, this would be expected to pre-
vent 26 deaths. The predicted deaths involve additional mortality, i.e. over and
above the age-specific background mortality. Furthermore, vaccination would
prevent 103 new cases of cardiovascular diseases. In view of the absolute number
of incidents in the age cohort, the prevention of individual cases of cardiovascular
disease delivers the largest relative health gains. The total the health gains in terms
of years of life gained both through the prevention of deaths and as a result of the
prevention of cardiovascular disorders amounts to 643 (discounted).

The incremental cost-effectiveness per year of life gained is € 32,696 (dis-
counted) when the costs of the associated productivity losses are excluded from
the calculation and € 28,019 when they are included.

For each of the individual age cohorts (50-54; 55-59 and 60-64), the incre-
mental cost-effectiveness per year of life gained is estimated to be € 52,403;
€ 43,217 and € 18,504 when the costs of the associated productivity losses are
excluded and € 44,558; € 37,632 and € 15,810 when these costs are included.

Summer season as a reference period

The model-based predictions indicate that, in the current situation (i.e. in the
absence of routine vaccination), 93 individuals per annum would be expected to
die as a result of influenza or associated complications. It is expected that, were
the vaccination programme to be expanded, 52 of these deaths could be pre-
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vented. The predicted deaths involve additional mortality, i.e. over and above the
age-specific background mortality. Furthermore, vaccination would prevent 270
new cases of cardiovascular diseases. In view of the absolute number of incidents
in the age cohort, the prevention of individual cases of cardiovascular disease
delivers the largest relative health gains. The total health gains in terms of addi-
tional years of life both through the prevention of deaths and as a result of the
prevention of cardiovascular disorders amounts to 1,395 (discounted).

The incremental cost-effectiveness per year of life gained is € 13,730 (dis-
counted) when the costs of the associated productivity losses are excluded from
the calculation and € 9,421 when they are included.

For each of the individual age cohorts (50-54; 55-59 and 60-64), the incre-
mental cost-effectiveness per year of life gained is estimated to be € 26,269;
€ 16,786 and € 6,830 when the costs of the associated productivity losses are
excluded and € 19,036; € 11,151 and € 4,314 when these costs are included.

Budget impact

If the peri-influenza season is used as a reference period, then an expansion of the
vaccination programme to include healthy adults aged between 50 and 64 would
require an annual investment of approximately 23 million euros. The gains
achieved would be a saving elsewhere of 1.7 million, and 4.7 million if indirect
non-medical costs are also included. The net investment therefore amounts to
approximately 18 million per annum.

The results of the 5-year analyses show that an expansion of the vaccination
programme to include healthy adults aged between 60 and 64 would cost approx-
imately 6 million, while an expansion of the vaccination programme to include
healthy adults aged between 55 and 64 would cost approximately 14 million.
This is counterbalanced by savings in which a distinction can be drawn between
medical costs and indirect non-medical costs (e.g. productivity losses). The esti-
mated net investments for the expansion of the vaccination programme therefore
amount to 4.7 million and 11.3 million if healthy adults aged between 60 and 64
or between 55 and 64 are added to the programme.

If the summer is used as a reference period, then an expansion of the vaccina-
tion programme to include healthy adults aged between 50 and 64 would require
an annual investment of approximately 23 million euros. The gains achieved
would be a saving elsewhere of 3.7 million, and 9.8 million if indirect non-medi-
cal costs are also included. The net investment therefore amounts to approxi-
mately 12.9 million per annum.
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An examination of the results of the 5-year analyses shows that the costs
associated with an expansion of the vaccination programme are equivalent to the
costs involved if the peri-influenza season is used as a reference period. The
anticipated savings (medical costs and indirect non-medical costs) only become
more substantial if the summer is used as the reference period. The estimated net
investments for the expansion of the vaccination programme would then amount
to 2.9 million and 7.4 million if healthy adults aged between 60 and 64 or
between 55 and 64 are added to the programme.

Sensitivity analyses

Using the sensitivity analyses, an investigation was conducted into the extent to
which the results for the entire age cohort (individuals in the 50 to 64 age group)
are susceptible to changes in a number of major model parameters. The univari-
ate sensitivity analyses involved variations in vaccine effectiveness, vaccination
coverage, and the long-term costs for patients suffering from cardiovascular disor-
ders. The results show that using the peri-influenza season as the reference period
and a vaccine effectiveness of 50% results in an unfavourable incremental cost-
effectiveness ratio (ICER) of € 46,780 per year of life gained (excluding indirect
non-medical costs). The results of the remaining univariate sensitivity analyses
range from € 25,000 to € 33,000 per year of life gained (excluding indirect non-
medical costs). Using the summer as the reference period and a vaccine effective-
ness of 50% results in an ICER of about € 20,000 per year of life gained The
incremental cost-effectiveness ratios for the results of the remaining univariate
sensitivity analyses range from € 10,000 to € 13,000 per year of life gained (dis-
counted).

Accordingly, the results do not appear to be particularly sensitive to changes
in the model parameters of vaccine effectiveness and vaccination coverage.
However, the results have been shown to be extremely sensitive to long-term
costs, which can be expected to be involved in the case of individuals with a car-
diovascular disorder.

The results of the univariate sensitivity analyses show that the vaccination
strategy is cost neutral if individuals with a cardiovascular disorder spend
€ 12,250 (using the peri-influenza season as the reference period) or € 3,430
(using the summer as the reference period) on healthcare costs per annum
(including indirect non-medical costs). Since the results are so heavily dependent
on this parameter, the decision was taken to exclude it from the multivariate sen-
sitivity analyses.
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The results of the multivariate sensitivity analyses are expressed in the form of
acceptability curves. These can be used to determine the chance that the incre-
mental cost-effectiveness is at or below the limiting amount that policymakers
are prepared to pay per year of life gained. If the peri-influenza season is used as
a reference period and there is a readiness on the part of policymakers/society to
pay € 35,000 per year of life gained, then the vaccination strategy relative to
doing nothing is cost effective in approximately 90% of cases. If these groups
(policymakers/society) are prepared to pay € 10,000 per year of life gained, then
the chance that the vaccination strategy will be cost effective relative to no
invention is zero. If the summer is used as a reference period and there is a will-
ingness among policymakers/society to pay € 20,000 per year of life gained, then
the vaccination strategy relative to doing nothing is cost effective in almost all
cases. If these groups (policymakers/society) are prepared to pay € 2,000 per
year of life gained then the chance that the vaccination strategy will be cost
effective relative to no invention is zero.

Discussion

The reference period has been a major subject of discussion. In theory, it should
not matter which option is selected. The ultimate objective is to arrive at an accu-
rate prediction of the prevented burden of illness and the associated costs. The
model’s epidemiological input is based on the excess study carried out by Jansen
et al. That ecological study related the prevention of influenza to the occurrence
of acute morbidity and mortality. Although similar studies have failed to demon-
strate causality, it is nevertheless assumed that all “extra” morbidity and mortal-
ity is caused by influenza. As a result, the effectiveness of vaccination is
assumed to equal the extent to which the incidence of “genuine” proven influ-
enza is reduced within the population.

The excess rates and the attack rates are both calculated on the basis of the
reported complications over a number of years (1997 to 2003) in which both
mild and more serious influenza epidemics are included. The implications of this
for the model are that average excess and attack rates are used. The consequence
of this is that there will be some years in which the savings will exceed those pre-
sented here and other years in which they will fall short.

With regard to cardiovascular disorders, the only excess rates reported are those
pertaining to hospitalisations. Excess rates in relation to new cases of cardiovas-
cular disorders in the primary health care system are not reported separately,
which may result from the uncertainty in the data. However, it is unlikely that
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there are no excess visits to GPs whatsoever as a result of new cardiovascular dis-
orders. Because the prevention of new cases of cardiovascular disorders has a
major effect on the ultimate ICERs, and therefore on the decision-making process
too, it is recommended that additional research be carried out into the disease bur-
den of new cardiovascular disorders which are only seen in GPs’ practices. If vir-
tually every patient is referred on as a matter of course, then the omission of this
category of results will only have a limited effect.

Conclusion

The value of the incremental cost-effectiveness ratio is dependent on the refer-
ence period chosen.

If the reference period is taken into consideration, then incremental cost
effectiveness will exceed € 20,000 per year of life gained in all cases, with the
sole exception of healthy adults in the 60 to 64 age group. Accordingly, from the
perspective of health economics, it would only be possible to justify the inclusion
of individuals in the 60 to 64 age group in the national vaccination programme.
Compared to other common interventions (including those for which the costs
are refunded), the cost effectiveness of a vaccination programme for adults in the
60 to 64 age group who have been healthy up to that point is relatively favoura-
ble. The annual costs (and extra costs) of such a programme are estimated to be 4.7
million if the reference period used is the peri-influenza season, and 2.9 million
if the summer is used.

In general, with regard to the budget impact, it can be stated that the greatest
gain results from the prevention of productivity losses in this age group. It is
therefore justifiable to ask how the financial burdens of the vaccination pro-
gramme should be allocated. Should the programme be funded entirely from
government resources, or might part of the burden be borne by the private sector
(e.g. employers)? All of these elements should be taken into consideration during
the final assessment of the pros and cons.
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