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The clinical and economic burden of seasonal influenza is frequently underestimated. The
cornerstone of controlling and preventing influenza is vaccination. National and international
guidelines aim to implement immunization programs and targeted vaccination-coverage rates,
which should help to enhance the vaccine uptake, especially in the at-risk population. This review
purposes to highlight the vaccination guidelines and the actual vaccination situation in four
target groups (the elderly, people with underlying chronic conditions, healthcare workers and

children) from a European point of view.
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Influenza continues to be a considerable health
problem all over the world [1.2]. The WHO
assesses that each year there are 3—5 million
cases of severe influenza, resulting in
250,000-500,000 deaths worldwide [101].

The control of influenza is currently based on
the surveillance, treatment and prevention of the
illness. The primary and single most effective
method to reduce the burden of disease is annual
vaccination. Vaccines are a safe and effective
method of preventing severe outcomes of influ-
enza [101]. In particular, elderly people and adults
with chronic conditions are at a higher risk for
severe complications due to influenza, and may
even die. The WHO estimates that vaccination
can reduce influenza-related morbidity and mor-
tality by 60% and up to 80%, respectively [101].
Nevertheless, the effectiveness of the vaccine is
based not only on the similarity between the
virus in the vaccine and in circulation, but also
on the age and immunocompetence of the indi-
vidual. Owing to vaccination, related health
costs can be reduced, making influenza vacci-
nation a cost-effective method with regards to
influenza-related direct and indirect costs [3].

The focus of the vaccination strategies is more
on the atrisk population than the whole pop-
ulation [101]. In May 2003, the World Health
Assembly (WHA) released recommendations for
the usage of influenza vaccines, which are mainly

targeted at the older population and individu-
als with underlying diseases [4]. To tie in with
the developments introduced by the program
of Community Action in the field of Public
Health (2003-2008), the European Parliament
implemented a further program of Community
Action on Health (2008-2013) [5.6]. These
guidelines can be identified in national regu-
lations, although there are some distinctions
between countries. Nevertheless, all European
countries are obligated to achieve the goal of
75% vaccination coverage by 2010/2011 in the
aged population [¢]. Practically all European
member states have influenza immunization
guidelines for individuals considered as being
at risk. However, there are large discrepancies
in the definition of ‘risk” and, consequently, vac-
cination coverage rates differ considerably. Aside
from the traditional risk groups (the elderly and
chronically ill patients), some other groups are
regarded at higher than average risk of severe dis-
ease: pregnant women, children under the age of
2-5 years, individuals living with those at high
risk, healthcare and other care workers, people
working in military and veterinary services, and
poultry workers [7.3].

This review aims to highlight the European
divergences in vaccination coverage rates with
regards to the actual recommendations on a
national level. Four target groups (the elderly,
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people with underlying medical conditions, healthcare work-
ers and children) including current vaccination guidelines were
discussed in detail. Data on national vaccination policies in the
EU and European Economic Area member states were obtained
from the cross-sectional electronic-based survey conducted by the
National Seasonal Influenza Vaccination Survey (VENICE) [s).

Vaccine delivery & costs of vaccination

Influenza vaccine distribution numbers provide a beneficial indi-
rect measure of vaccine usage, although sales data have limita-
tions in terms of vaccine coverage assessment in at-risk groups [9].
After the implementation of new recommendations on influenza
vaccination, numbers of vaccine doses distributed indicated an
increasing trend in both developed and developing countries [10].
Recent data reveal a range of 16,588 (in 2004/2005) to 20,009
(in 2006/2007) doses supplied per 100,000 habitants across all
European member states. However, great variations between
member states were visible [11].

The socio—economic consequences of the influenza illness
include basically direct and indirect costs. Direct costs are acqui-
sition costs, fees or charges with hospitalization and physician
visit accounting predominantly for these costs [12]. In 2005, the
average European price for the influenza vaccine and the admin-
istration fees was estimated to add up to €8.50 and €8.17, respec-
tively (13]. Nevertheless, indirect costs, namely reduced or lost
productivity due to work or school absenteeism, answer for the
most important costs of illness [14-16]. On average, missed work
days due to influenza are presumed to be 1.3—4.9 days [17.18]. The
influence of intangible costs (including quality of life or impair-
ment of function) on the socio—economic impact is difficult
to quantify.

Recommended groups in Europe

In 2000, the first recommendation for the use of inactivated influ-
enza vaccines was realized by the WHO [19]. In recent years,
many countries have adopted formal national recommendations
on influenza immunization policies for specific target groups.
However, the definition of risk groups can be complex. The
European Centre of Disease Prevention and Control (ECDC)
defined risk groups as ‘persons at higher than average risk of
adverse outcomes should they be infected with seasonal influ-
enza for whom vaccinating with seasonal influenza vaccination is
considered effective on the basis of reducing the risk of specified
adverse outcomes’ 20]. Distinctions between different risk groups
can be determined as follows: individuals with an augmented risk
of acquiring influenza because they are more susceptible (non-
immune); persons with a higher risk of adverse events such as
severe disease or death if infected (older people, chronic illness
sufferers, pregnant women and very young children); and indi-
viduals at a higher risk of transmitting influenza to others at high
risk (healthcare workers and nursing-home staff) [20].

In the EU, most countries (except Austria, Bulgaria, Estonia,
Finland, Germany, Norway, Slovakia and Poland) subsidize vac-
cine and administration costs. Older people (generally above
65 years of age) and chronically ill patients receive free vaccination

in almost half of all EU member states. In a third of the countries,
the vaccine is reimbursed in some occupational groups (including
healthcare workers). Only three countries offer the vaccine at no
cost for all children (Romania, Slovakia and Spain) [21].

Older age groups

The risk for serious complications and possibly even death is
strongly enhanced in older individuals. With aging, the response
to influenza antigens is negatively influenced by the lost capability
to maintain memory helper T cells [22.23]. Hence, the decreased
function in the immune system (immunosenescence), as well
as the higher incidence of underlying chronic diseases with age,
affect the susceptibility for influenza infection [24-26]. However,
considering that many influenza cases are vaccine preventable,
the high burden of influenza in older people is not warranted [27].

In most countries, this risk group is generally defined as peo-
ple aged 65 years and above. However, there are some excep-
tions (e.g., Germany, Hungary, Iceland and Greece define it as
260 years). In a small number of countries, including the USA
and Poland, the age cut-off is set to 50 years of age. In total,
23 countries in Europe have implemented an age-based vaccine
recommendation; nevertheless, in only 45% of the European
member states is the vaccine and its administration free [8,28].
Ficure 1 presents the actual recommended age groups of the elderly
patients in 29 European countries [8].

The coverage rates in the older population were shown to differ
widely between countries (2—82%) [8]. This result indicates that
only a few countries met the WHO target of 50% in 2006/2007,
while the others remained below this [7]. A cross-sectional pop-
ulation-based telephone survey conducted in the UK, Germany,
France, Italy and Spain revealed that coverage rates of the elderly
did not indicate an increasing trend during six consecutive seasons
(2001/2002 to 2006/2007) [29]. On the other hand, data from the
USA exhibit a vaccination coverage of 72.1% (for the 2006/2007
season) [30]. This high coverage may be attributed to the fact of
very strong guidelines, meaning a lower age cut-off than most
European countries (except Poland) [102].

There is now strong evidence in the published literature, that
vaccine uptake in this high-risk group should be maintained and
even improved. A study performed by Nichol e a/. examined the
effectiveness of the influenza vaccine in elderly patients over a long
time period. The survey resulted in a significant reduction in the
risk of hospitalization and of death among community-dwelling
old individuals [31]. Nevertheless, controversy persists on vac-
cine usefulness in those individuals. Evidence exists of moderate
effectiveness if elders living in the community are vaccinated [32].
Whether observational studies may have overestimated the effec-
tiveness in community-dwelling elderly or how vaccine uptake
rates could be affected by them remains ambiguous.

There is support that lowering the age cut-off to 50 years in
Europe would be a cost-effective approach [13,33]. These assump-
tions can be underlined by the enormous indirect costs accrued
owing to absenteeism and lost productivity in the age group
of 50—64-year-olds if they become infected (17]. Furthermore,
the highest rate of influenza-related clinical complications and
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physician visits were found in healthy,
hence working, adults [34]. In a recent pla-
cebo-controlled study by Ciszewski et al.,

) b hat inl s >65 years
it was shown that influenza vaccination 60 years
improved the clinical outcome of coronary

>50 years

artery disease (CAD) patients (30—80-year-
olds) and diminished the occurrence of cor-
onary ischemic events [35]. Gurfinkel ez a/. ”
even proposed a reduction in mortality and
ischemic events in vaccinated CAD patients
compared with controls [36]. Given that
cardiovascular events are not only in the
older population a leading cause of morbid-
ity and mortality in developing countries,
advocating a lower age cut-off would be
favorable. However, in the light of diverse
age structures across Europe, age-based
immunization guidelines are reasonable
to differ from nation to nation. If conclu-
sive nationwide immunization programs
are implemented, a significant reduction
in influenza-related mortality rates can be
achieved, as was shown among the elderly
Dutch population [37.38].

All age groups

Figure 1. Vaccination recommendations for the elderly population in Europe

Chronically ill patients

The influenza vaccination policies across the
EU include persons with chronic cardiovascular diseases, respira-
tory diseases and hematological or metabolic disorders. Some
countries expand the category to patients with renal or liver dis-
eases, immunological disorders and HIV, as shown in Taste 1 (8,20].
It is known from the literature that complications arising from
influenza are more severe and frequent in adults with chronic
conditions including pneumonia, respiratory disease, cardiac dis-
ease or cerebrovascular disease [39). Mortality rates are estimated
to range from ten to 377 per 100,000 influenza cases, depending
on the number of high-risk conditions [40].

Coverage of people under the age of 65 years with chronic ill-
nesses continued to be much lower than the vaccination levels
achieved in elderly adults. Jimenez-Garcia et 4/. identified a cov-
erage level of 57% in Spanish diabetic adults [41]. Furthermore,
rates between 30 and 59% were found in a telephone-based survey
conducted among chronically ill patients below 65 years of age in
five European countries, and the VENICE survey estimated vac-
cine uptake in clinical risk groups (regardless of age) at 20-75%
in seven countries [7,29].

Clearly, it is more complex to implement a targeted risk-group
strategy than an age-based approach. This may indicate a pos-
sible reason for the low vaccination-coverage rates in younger
individuals at risk [42.43]. Furthermore, no WHO targets have
been set for the vaccination-coverage level in these patients
and, on the other hand, health-promotion campaigns for influ-
enza immunization are recently focusing on this at-risk group.
However, epidemiological scientific data, which supports the
face that vaccination reduces the risk of adverse effects in these

(29 member states).

individuals, are not ample 44]. Nevertheless, some studies dem-
onstrated raising vaccination coverage, especially in patients
with diabetes [29,45].

If two comorbid conditions are existent (old persons and high-
risk), influenza-related death rates are over 100-times greater
than in healthy adults 46]. A Spanish study showed that vaccina-
tion against influenza was beneficial for old people with cardiac
disease and reduced the adjusted risk of winter mortality by 37%
during four influenza seasons. The authors estimated that one
death could be prevented for every 122 seasonal vaccinations [47].
However, the impact of the influenza vaccine to decrease the
all-cause mortality is disputed.

Healthcare workers
In 2003, the WHA recommended vaccination of healthcare work-
ers [4]. In Europe, most countries recommend the immunization of
healthcare professionals without a minimum coverage rate for this
population [8]. Occupational settings for which the seasonal vaccine
is recommended is visible in Ficure 2 [8]. Staff in the healthcare sec-
tor should be vaccinated not only for occupational health reasons
(protecting the workers) but also for protecting patients against
severe complications of influenza infection. There is strong trial-
based evidence that immunization of care-home staff reduced the
mortality in atrisk groups [48,49]. Furthermore, absenteeism from
work and working days lost can be diminished by vaccination [s0551].
Surprisingly, healthcare workers do not appear to have a strong
inclination to get vaccinated. A number of European studies
documented low vaccination-coverage levels in this group [7.29.52].
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Table 1. Vaccination recommendations for patients with underlying medical conditions

(29 member states).

Austria X X X NA X X NA
Belgium X X X X X x x
Bulgaria X X X X X x x
Cyprus X X X X X x X
Czech Republic  x X X X

Denmark X X X X X
Estonia X X X X X X X
Finland X X X X X x x
France X X X X X X
Germany X X X X X x x
Greece X X X X X X
Hungary X X X x X X
Iceland X X X X X x x
Ireland X X X X X x x
ltaly X X X X X X
Latvia X X X X X X
Lithuania X X X X X x
Luxembourg X X x X x x
Malta X X X X X X X
The Netherlands x X X NA X x X
Norway X X X X X X
Poland x x x X x X X
Portugal X X X X X x X
Romania X X X X x X
Slovakia X X X X X x x
Slovenia X X X X x x
Spain X X X X X X X
Sweden X X

UK X X X X X X X

“Including asthma.

*Except hypertension.
SIncluding diabetes mellitus.
NA: Not available.

Taken from [8].

Nevertheless, a large number of healthcare workers are encour-  information among employees working in a hospital resulted in
aged to get vaccinated for the sake of self-protection and not to  a lower likelihood of recommending elders vaccination [s6]. The
protect the patients [53,54]. Lack of knowledge is one explana- absence of awareness toward influenza vaccination among medi-
tion for the low coverage in healthcare workers [55]. Ridda ez @/.  cal employees may have an negative impact on vaccination rates,
showed that restricted access to vaccination guidelines and other  given the key role of vaccination recommendation from medical
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professionals [2937.57]. Nevertheless, not
only education of healthcare workers may
help to fill knowledge gaps to improve the
immunization practices [58]. Healthcare

workers indicated concerns about side
effects, vaccine shortage and infrequent
patient visits, as well as the fear of nee-
dles, as reasons against vaccination [54].
Interestingly, coverage rates indicated
often differ between areas and types of
hospital employment [51,59.60].

Hence, to overcome the barriers and
increase the vaccine uptake among health-
care professionals, vaccination campaigns
should be implemented in consideration
of specific needs at each healthcare sector.
With the help of multicomponent pro-
grams, including intensive promotional
activities, adequate vaccination coverage
rates are achievable, at least in nursing
staff [61].

Children
Currently, only a few countries recom-
mend the influenza vaccine to healthy
children; whereas, children aged 6 months
or older with diabetes, cardiac or renal :
diseases, an immunocompromised or PENIS B EEIES
HIV-positive status or those receiving chronic aspirin therapy
should receive the vaccine [62]. At this time, six countries propose
to immunize healthy children as presented in Ficure 3 [8]. Data on
vaccination coverage in children are limited, which makes the
implementation of specific recommendations difficult (63]. Most
data on child vaccination derive from outside Europe.
However, the highest attack rate during community out-
breaks of influenza can be found among school-aged children.
Commonly, the virus gets transmitted to adults, other children
or family members [64]. Children bear a considerable risk for
complications due to influenza, leading to an increased need for
healthcare resources. Hospitalization rates due to influenza-asso-
ciated cardiopulmonary conditions may exceed 288 per 10,000
previously healthy children. On the contrary, influenza-related
mortality rates are low compared with the elderly target group
(0.2-0.8 per 100,000) [65]. Prevention relies on vaccination to
reduce the risk of disease transmission to family members, but
also to extend the protection to unvaccinated individuals [66-68].
According to the ECDC, data of vaccination-coverage
rates of children are urgently required [69]. However, only a
few European studies were conducted to estimate children’s
coverage levels. The Spanish National Health Survey identi-
fied the coverage at 7.0 and 6.5% among 6—23-month-old and
2-15-year-old healthy Spanish children, respectively [70]. A
community-based survey conducted in eleven European coun-
tries estimated the immunization levels of children below the
age of 15 years during three influenza seasons. In 2007/2008,

Hospitals and long-term
care facilities

Hospitals, long-term care facilities
and out-patient care clinics
Hospitals and out-patient
care clinics

Long-term care facilities

Figure 2. Vaccination recommendations for healthcare workers in Europe
(26 member states).
The UK recommends the vaccine for health- and social-care staff directly involved in

the coverage ranged between 4.2% in Ireland and 19.3% in
Germany (Usrusuisuen Data) (71]. If children are regarded as an
at-risk population, these coverage levels are very low and efforts
should be made to enhance these levels.

It was shown that high levels of vaccine coverage among school-
children could provide protection against influenza among house-
hold contacts and could even reduce mortality rates among older
individuals [72]. Weycker et a/. have produced a stochastic model
to estimate the population-wide benefits of routinely vaccinating
children aged between 6 months and 18 years. They calculated a
50% reduction of influenza cases if 20% of the study population
was vaccinated and a 95% reduction in the incidence among chil-
dren if 80% vaccination coverage was achieved. As children repre-
sent a primary pathway to transmit the infection to the household
and the community, the decline of the burden of disease would
also be related to the adult population [73].

A study from France revealed that enhanced coverage rates can
be obtained by sending free influenza vaccination vouchers to par-
ents of asthmatic children [74]. Also, recall systems to remind indi-
viduals to get vaccinated were shown to be effective in improving
influenza immunization rates both in children and in adults [75].

To realize higher coverage rates among children, the gain of
data that quantify the burden of disease and the cost—effectiveness
of vaccinating children in Europe could be the first step towards
raising awareness of influenza and influenza vaccination among
the government, healthcare providers, physicians and, especially,
parents [60].
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All age groups
6—24 months

6 months—5 years
1-3 years

Figure 3. Vaccination recommendations for children in Europe (six member states).

Summary & conclusion

This review disclosed the principal arguments of influenza vac-
cination in regard to target groups, including the elders, peo-
ple with underlying chronic diseases, healthcare workers and
children in Europe.

The risk of severe complications due to influenza illness is
strongly augmented in the elderly population. There is plenty of
evidence that vaccination against influenza is an effective approach
to prevent older people from the high burden of the disease. The
WHO resolution for immunization set the aim for vaccine cov-
erage of 75% by 2010/2011. Coverage of the population with
chronic illnesses below 65 years of age persisted in lower vaccina-
tion levels than in the elderly. Nevertheless, the literature suggests
a reduced risk of severe adverse outcomes if these chronically ill
patients get vaccinated. Healthcare workers are known to reveal
a very low vaccine-uptake level. Vaccination of healthcare staff
should be stronger promoted in order to protect the workers them-
selves or their patients. Little data in regard to influenza vaccina-
tion of children are available. Most studies originate from outside
Europe. Children indicate a very high attack rate during influ-
enza outbreaks and vaccination could prevent not only the risk of
complications but also the transmission to family members and
the community. Accordingly, influenza vaccination coverage rates
vary considerably among European countries and target groups.

The health system across Europe is complex and, hence, govern-
mental policies regarding immunization differ from each other.
Nevertheless, strong vaccination recommendations are not the only
cornerstone for successful vaccine-uptake rates in the population.

Despite universal influenza vaccination
for all age groups in Austria, uptake rates
remain considerably low [76]. The very high
uptake achieved in the UK may be ascribed
by financial incentives given to general
practitioners and a regular coverage moni-
toring with feedback to local primary-care
trusts [77]. Hence, even the best vaccination
guideline is only as good as the program hav-
ing been implemented by the government.

The surveillance of vaccine coverage is
one way to increase the coverage in itself.
However, in order to achieve and main-
tain an adequate immunization level in
the population, it is important to conduct
routine surveys in order to monitor annual
influenza vaccination uptake. Different
approaches to conduct surveys are available
(medical records, surveys, data from the
pharmaceutical industry and sales data), but
the selection of the appropriate methodol-
ogy depends on various factors. Hence, dis-
tinct approaches for influenza coverage sur-
veillance make the intercountry comparison
challenging (79].

It is difficult to evaluate the impact of
advertisement on the decision of getting vaccinated or not. In sev-
eral countries, specific information resources regarding influenza
vaccination have been implemented, including posters or leaflets,
as well as mass media campaigns that are supported by different
sources [8].

In a number of European countries, the national government
fund partial or all of the cost of the influenza vaccine and the
administration fees in the atrisk groups, including older individu-
als, chronically ill patients, occupational groups and children [s].
From the literature, it is known that free supply of the vaccine
is a strong driving force for people to get vaccinated [29,54.78,79].

Strong efforts have to be undertaken at national and inter-
national levels to enhance coverage rates in all target groups to
realize the aims of the WHO in 2010/2011. To achieve this goal,
scientific advice, surveillance and international collaboration in
the area of vaccination could lead to a step forward in combating
against the burden of influenza disease in the future.

Expert commentary

The vaccine uptake across European target groups differs widely
and is, in most states, far from the 75% influenza vaccination-cov-
erage target [29]. A high immunization level would not only dimin-
ish the mortality and overall disease burden of influenza, but also
enhance the manufacturing capacity for producing life-saving vac-
cines in case of an influenza pandemic. Different approaches have
to be taken into consideration to improve vaccine-uptake levels in
Europe, including a precise definition of the at-risk groups, the sci-
entific point of view on the impact of vaccination and the demand
on studies on driving forces and barriers toward vaccination. If we
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are aware of the fact that healthcare professionals play a principal
role in advising the at-risk population to get vaccinated, coverage
rates could be improved by hospital staff who are more active in
recommending the vaccine. Furthermore, information and educa-
tion campaigns with regards to influenza disease and the vaccines
as well as the contribution of healthcare workers in these vaccina-
tion campaigns could lead to a positive development of the seasonal
influenza vaccination-coverage levels in Europe.

Five-year view
In the next few years, vaccination coverage rates should be
strongly enhanced to prevent severe complications and death
due to influenza illness mainly in target groups.

When data on the epidemiology of the disease and the vaccines’
benefits are available, especially in at-risk groups, such as elderly
patients, individuals with chronic medical conditions, healthcare

workers or children, national and international authorities can
establish more precise guidelines. The expansion of vaccination
policies could include lowering the cut-off age to 50 years and
providing financial incentives for all target groups. Routine sur-
veillance of influenza manifestation and monitoring of the effec-
tiveness of influenza vaccination should be performed across all
European countries. These could be areas to target for increased
vaccine uptake in the at-risk population in Europe.
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Key issues

e Annual vaccination is the most cost-effective method to prevent and control influenza spread.
Vaccination-coverage rates vary considerably between European countries.

In order to enhance vaccination coverage rates, particularly in the at-risk groups, immunization programs are implemented by national

and international authorities.

The WHO determined a target for the elderly to achieve 75% by 2010/2011.
No WHO target has been set for the population with chronic illnesses.

Healthcare workers indicate low vaccine coverage even though their recommendation is the primary motivation for people

getting vaccinated.

The burden of disease in children is still underestimated and data on vaccination coverage rates are urgently required.

References 6 European Parliament resolution 12 Couch RB. Prevention and treatment of
) ) (P6_TA(2005)0406) on the strategy influenza. N. Engl. J. Med. 343(24),
1 }Slnalcte“ }i 'Con‘t/rol f’flil;l(lgenzal' I;‘)lbhc against an influenza pandemic (2005). 17781787 (2000).
t . .3),
calt poricies. viaccane upp 7 Mereckiene J, Cotter S, Weber JT et al. 13 Ryan ], Zoellner Y, Gradl B, Palache B,
$61-563 (1999). 4
) Low coverage of seasonal influenza Medema J. Establishing the health and

2 SmesT, BChI‘CI.lS M, Volr.ner T. [Public vaccination in the elderly in many economic impact of influenza vaccination
health costs ofm'ﬂuenza m Ge.rmany European countries. Euro Surveill. within the European Union 25 countries.
}(9[?6 ;Azcoft;f;g?;s ggagglz}iof(‘;fl")d- 13(41) (2008). Vaceine 24(47-48), 68126822 (2006).

e (e, ’ ' 8  Mereckiene J, Cotter S, Salmaso S ez al. 14 Levy E. French economic evaluations of

3 Drummond M, Chevat C, Lothgren. M. Final Report — National Seasonal Influenza influenza and influenza vaccination.

Dfo we .full): unde'rstaznd t;le CC04I10rrllC value Vaccination Survey in Europe, 2007. Pharmacoeconomics 9(Suppl. 3), 62-66
?Zgg;;lnes. Vaccine 25(32), 5945-5957 Collaboration between VENICE project (1996).
' ) and ECDC. Work Package No. 3 (2008). 15 Molinari NA, Ortega-Sanchez IR,

4 WHOBFCS\(;;;IXH Zf the E(forld Healthd 9 Kroneman M, Paget WJ, Meuwissen LE, Messonnier ML et al. The annual impact of
Assem1 yf(. ’ 5 .19)(.i re.venm(){n an | Joseph C, Kennedy H. An approach to se.asonal influenza in the US: measuring
coin(;ro ° 1111 ueniadpa: f;;_}f; ;gtlﬂ E;}nu; monitoring influenza vaccination uptake disease burden and costs. Vaceine 25(27),
j\;ee:ir:m;é li/fl:zenli)og ’ enary across Europe. Euro Surveill. 13(20) 5086-5096 (2007).

Deci _g' 4 yd o 'l - (2008). 16 Szucs T. The socio—economic burden of
5 t t t . .
Buropean Parfament and the Council - 10 Macroepidemiology of Influenza influensa. ) Animicrl, Chemother
- inati S .B), 11-15 (1 .
Decision No 1350/2007/EC of the Vaccination (MIV) Study Group. (Suppl. B). 1115 (1999)
. . The macro-epidemiology of influenza 17 Akazawa M, Sindelar JL, Paltiel AD. Economic
European Parliament and of the Council ST 4 ] ’
sk vaccination 1n countries, - . costs of influenza-related work absenteeism.
of 23 October 2007 — Establishing a . 56 1997-2003 finfl lated work ab
second programme of community action Vaccine 23(44), 5133-5143 (2005). Value Health 6(2), 107-115 (2003).
in the field of health (2008-13) (Text with 11 Rodriguez de Azero M. Trends in seasonal 18 Kumpulainen V, Makela M. Influenza

EEA relevance). Official Journal of the
European Union 1. 301/303-301/313
(2007).

influenza vaccine distribution in the
European Union: 2003—4 to 2007-8.
Euro Surveill. 13(43) (2008).

vaccination among healthy employees:
a cost—benefit analysis. Scand. J. Infect.
Dis. 29(2), 181-185 (1997).

WWW.expert-reviews.com

431



Blank & Szucs

19 WHO. Weekly epidemiological record 33 Turner DA, Wailoo AJ, Cooper NJ, Sutton 44 Nicoll A, Ciancio B, Tsolova S, Blank P,
no.35, 1 September 2000, 75th year. AJ, Abrams KR, Nicholson KG. The cost— Yilmaz C. The scientific basis for offering
281-288 (2000). effectiveness of influenza vaccination of seasonal influenza immunisation to risk

20 ECDC. ECDC Guidance - Priority Risk healthy adults 50—64 years of age. Vaccine groups in Europe. Euro Surveill. 13(43)
Groups for Influenza Vaccination. (2008). 24(7), 1035-1043 (2006). (2008).

21 Mereckiene J, Cotter S, Salmaso S et al. 34 Meier CR, Napalkov PN, Wegmuller Y, 45  Coupland C, Harcourt S, Vinogradova Y
Vaccine European New Integrated Jefferson T, Jick H. Population-based study et al. Inequalities in uptake of influenza
Collaboration Effort (VENICE) — Report on incidence, risk factors, clinical vaccine by deprivation and risk group: time
on the Vaccination Coverage Assessment In complications and drug utilisation trends analysis. Vaccine 25(42), 7363-7371
Europe. Work Package No. 3 (2007). associated with influenza in the United (2007).

22 Grubeck-Loebenstein. Immunosenescence gl;g;i;(rlnl)Eg;{_g;n(zi\ggcgibwl Infect. 46 Barker.\WH, Mul'looly JP. A SFUdY f’f excess
and its impact on flu vaccination in the : ’ : mortality during influenza epidemics in the
elderly. Presented at: Third European 35 Ciszewski A, Bilinska ZT, Brydak LB ez al. United States, 1968—1976. Am. ].
Influenza Conference. Vilamoura, Portugal, Influenza vaccination in secondary Epidemiol. 115(3), 479480 (1982).

14-17 September 2008. Prevention from corf)nary ischaemic events 47 de Diego C, Vila-Corcoles A, Ochoa O

23 KangI, Hong MS, Nolasco H ez al. glujoz;a;y]a;gsgl‘)ilsleggeo~_1:1§[5j§ég) ;t)udy. et al.. Eff.ects of aI.lnual inﬂuer.lza.
Age-associated change in the frequency of ' : ’ . vaccination on winter mort:?hty in elderly
memory CD4* T cells impairs long term 36 Gurfinkel EP, Leon de la Fuente R, people with chronic heart disease. Eur.
CD4" T cell responses to influenza vaccine. Mendiz O, Mautner B. Flu vaccination in Heart J. 30(2), 209-216 (2008).

J. Immunol. 173(1), 673—-681 (2004). acute coronary syndrorr.les and pl.anned 48 Carman WF, Elder AG, Wallace LA et al.

24 Kumar R, Burns EA. Age-related decline in FEESE;X?;)SSC tour 2;132; ;n;z;/:l}lozr;s(l) Effects of influenza vace ination of healch-
immunity: implications for vaccine 2531 (2004) T ' ’ care workers on mortality of.elderly people
responsiveness. Expert Rev. Vaccines 7(4), : in long-term care: a randomised controlled
467-479 (2008). 37 Jansen AG, Sanders EA, Nichol KL, trial. Lancet 355(9198), 93-97

. . van Loon AM, Hoes AW, Hak E. Decline (2000).

25  Centers for Disease Control and Prevention. in influenza-associated mortality among q i ;
Prevention and control of influenza: Dutch elderly following the introduction of 49 Hfa;_yw?r AC, If{ar mg R, Wetten-S erat
recommendations of the Advisory Committee A nationwide vaccination proeram. Vaccine Effectiveness of an influenza vaccine
on Immunization Practices (ACIP). program. programme for care home staff to prevent
MMWR Recomm. Rep. 53, 1-40 (2004). 26(44), 5567-5574 (2008). death, morbidity, and health service use

. 38 Michel JP, Lang PO, Baeyens JP. Flu among residents: cluster randomised

26 WHO. Inﬂuen.za vaceines. vaccination policy in old adults: need for controlled trial. BMJ 333(7581), 1241

Recommendations for the use of h L f national public health (2006)

R . ] armonization of national public healt .

ltzczzztej;ig?elzsa ‘;Z;H};S;;i;tlh;fﬂ recommendations throughout Europe. 50 Saxen H, Virtanen M. Randomized,

55,‘,281—‘,288 (2(;100).. I T Vaccine 27(2), 182-183 (2009). placebo-controlled double blind study on
. L 39 Nichol KL, Wuorenma J, von Sternberg T. the efficacy of influenza immunization on

27 High K. Immunization in older adults. Benefits of influenza vaccination for low-, absenteeism of health care workers. Pediatr.
Clin. Geriatr. Med. 23, 669-685 (2007). intermediate-, and high-risk senior citizens. Infect. Dis. J. 18(9), 779-783 (1999).

28 Wilschut JC, M.CElhaneYJE> Palache AM. Arch. Int. Med. 158(16), 1769-1776 (1998). 51 Wilde JA, McMillan JA, Serwint J,
Influenza. Elsevier Ltd., Amsterdam, The 40 Zimmerman RK. Lowering the age for Butta J, O’Riordan MA, Steinhoff MC.
Netherlands (2006). . .. ) . . L.

routine influenza vaccination to 50 years: Effectiveness of influenza vaccine in health

29 Blank PR, Schwenkglenks M, Szucs TD. AAFP leads the nation in influenza vaccine care professionals: a randomized trial.
Influenza vaccination coverage rates in five policy. American Academy of Family JAMA 281(10), 908-913 (1999).
European countries during season . Physicians. Am. Fam. Phys. 60(7), 52 Leitmeyer K, Buchholz U, Kramer M et al.
2006/07 and trend§ over six consecutive 2061-2066, 2069-2070 (1999). Influenza vaccination in German health
seasons. BMC Public Health 8, 272 41 Jimenez-Garcia R, Jimenez I, Garrido PC care workers: effects and findings after two
(2008). et al. Coverage and predictors of influenza rounds of a nationwide awareness

30 State-specific influenza vaccination vaccination among adults with diabetes in campaign. Vaccine 24(47-48), 7003-7008
coverage among adults — United States, Spain. Diabetes. Res. Clin. Prac. 79(3), (2000).

2006-07 influenza season. MM WR 510-517 (2008). 53 Wicker S, Doerr HW, Gottschalk R,
57(38), 1033-1039 (2008). 42 Szucs TD, Muller D. Influenza vaccination Rabenau HF, Allwinn R. [Influenza:

31 Nichol KL, Nordin JD, Nelson DB, coverage rates in five European countries acceptance of vaccination by healthcare
Mullooly JP, Hak E. Effectiveness of — a population-based cross-sectional personnel. Evaluation of the influenza
influenza vaccine in the community- analysis of two consecutive influenza season 2006/2007]. Deutsche medizinische
dwelling elderly. N. Engl. J. Med. 357(14), seasons. Vaccine 23(43), 5055-5063 Wochenschrift (1946), 132(33), 1683-1687
1373-1381 (2007). (2005). (2007).

32 Jefferson T, Rivetti D, Rivetti A, Rudin M, 43 Kroneman M, van Essen GA, John Paget W. 54 Hofmann F, Ferracin C, Marsh G,
Di Pietrantonj C, Demicheli V. Efficacy Influenza vaccination coverage and reasons Dumas R. Influenza vaccination of
and effectiveness of influenza vaccines in to refrain among high-risk persons in four healthcare workers: a literature review of
elderly people: a systematic review. Lancer European countries. Vaccine 24(5), attitudes and beliefs. Infection 34(3),
366(9492), 1165-1174 (2005). 622-628 (2006). 142-147 (2006).

432 Expert Rev. Vaccines 8(4), (2009)



Increasing influenza vaccination coverage in recommended population groups in Europe

55

56

57

58

59

60

61

62

63

64

65

Johnson DR, Nichol KL, Lipczynski K.
Barriers to adult immunization. Am. /.
Med. 121(7 Suppl. 2), S28-S35 (2008).

Ridda I, Lindley IR, Gao Z, Mclntyre P,
Macintyre CR. Differences in attitudes,
beliefs and knowledge of hospital health
care workers and community doctors to
vaccination of older people. Vaccine 26(44),
56335640 (2008).

Shefer A, Briss P, Rodewald L ez al.
Improving immunization coverage rates:
an evidence-based review of the literature.
Epidemiol. Rev. 21(1), 96-142 (1999).

Prislin R, Nader PR, De Guire M ez al.
Physicians’ immunization knowledge,
attitudes, and practices: a valid and
internally consistent measurement tool.
Am. J. Prevent. Med. 17(2), 151152
(1999).

Sartor C, Tissot-Dupont H, Zandotti C,
Martin F, Roques P, Drancourt M. Use of a
mobile cart influenza program for
vaccination of hospital employees. Infect.
Control. Hosp. Epidemiol. 25(11), 918-922
(2004).

Esposito S, Bosis S, Pelucchi C et al.
Influenza vaccination among healthcare
workers in a multidisciplinary University
hospital in Italy. BMC Public Health 8(1),
422 (2008).

Norton SP, Scheifele DW, Bettinger JA,
West RM. Influenza vaccination in
paediatric nurses: cross-sectional study of

coverage, refusal, and factors in acceptance.
Vaaccine 26(23), 2942-2948 (2008).

Ramet ], Weil-Olivier C, Sedlak W.
Influenza vaccination: the paediatric
perspective. Vaccine 25(5), 780787 (2007).

Infant and children seasonal
immunisation against influenza on a
routine basis during inter-pandemic
period. In: Technical Report of the Scientific
Panel on Vaccine and Immunisation.
European Centre for Disease Prevention
and Control (ECDC), Stockholm, Sweden
(2007).

Prevention of influenza: recommendations
for influenza immunization of children,
2007-2008. Pediatrics 121(4),
E1016-E1031 (2008).

Principi N, Esposito S. Are we ready

for universal influenza vaccination in
paediatrics? Lancet Infect. Dis. 4(2), 75-83
(2004).

66

67

68

69

70

71

72

73

74

75

King JC Jr, Stoddard JJ, Gaglani M]J ez al.
Effectiveness of school-based influenza
vaccination. N. Engl. . Med. 355(24),
2523-2532 (2006).

Hurwitz ES, Haber M, Chang A ez al.
Effectiveness of influenza vaccination of
day care children in reducing influenza-
related morbidity among household
contacts. JAMA 284(13), 1677-1682
(2000).

Davis MM, King JC Jr, Moag L,
Cummings G, Magder LS. Countywide
school-based influenza immunization:
direct and indirect impact on student
absenteeism. Pediatrics 122(1), E260-E265
(2008).

Infant and children seasonal immunisation
against influenza on a routine basis during
inter-pandemic period. Technical Report of
the Scientific Panel on Vaccine and
Immunisation. European Centre for
Disease Prevention and Control.
Stockholm, Sweden (2007).

Jimenez-Garcia R, Hernandez-Barrera V,
Carrasco-Garrido P, Lopez de Andres A,
Perez N, de Miguel AG. Influenza
vaccination coverages among children,
adults, health care workers and immigrants
in Spain: related factors and trends,
2003-2006. /. [nﬁ’ct. 57(6), 472-480
(2008).

Blank PR, Schwenkglenks M, Szucs TD.
Vaccination coverage rates in eleven
European countries during two consecutive
influenza seasons /. Infect. (Epub ahead of
print) (2008).

Reichert TA, Sugaya N, Fedson DS,
Glezen WP, Simonsen L, Tashiro M.
The Japanese experience with vaccinating
schoolchildren against influenza. N. Engl.
J. Med. 344(12), 889-896 (2001).

Weycker D, Edelsberg J, Halloran ME
et al. Population-wide benefits of routine
vaccination of children against influenza.
Vaccine 23(10), 1284-1293 (2005).

Rance F, Chave C, de Blic ] et al.
[Influenza vaccination coverage in
asthmatic children in France in
2006-2007]. Arch. Pediatr. 15(11),
1724-1728 (2008).

Jacobson V], Szilagyi P. Patient reminder
and patient recall systems to improve
immunization rates. Cochrane Database
Syst. Rev. 3, CD003941 (2005).

76

77

Blank PR, Freiburghaus AU,
Schwenkglenks MM, Szucs TD, Kunze U.
Influenza vaccination coverage rates in
Austria in 2006/07 — a representative
cross-sectional telephone survey. Wiener
medizinische Wochenschrift (1946),
158(19-20), 583-588 (2008).

Spencer I, Kennedy J. Review of the
arrangements for the Seasonal Influenza
Programme in England — Report of an
independent panel (2007).

Holm MV BP, Szucs TD. Influenza
vaccination coverage rates in Europe —
covering five consecutive seasons
(2001-2006) in five countries. Influenza
Other Resp. Viruses 1(5-6), 215-221
(2007).

Zwar N, Hasan I, Harris M, Traynor V.
Barriers and facilitators to influenza
vaccination among high-risk groups aged
less than 65 years — views from general
practitioners and practice nurses. Aust. N.
Z. ]. Public Health 31(6), 558—561
(2007).

Websites

101

102

WHO. Influenza, fact sheet N°211 (2008)
www.who.int/mediacentre/factsheets/
fs211/en/

2008-09 influenza prevention & control
recommendations — summary of influenza
vaccination recommendations, 2008:
adults
www.cdc.gov/flu/professionals/acip/flu_
vax_adults0809.htm#box2

Affiliations

Patricia R Blank

Institute of Social and Preventive Medicine,
University of Zurich, Hirschengraben 84,
8001 Zurich, Switzerland

Tel.: +41 446 344 681

Fax: +41 446 344 708
patricia.blank@ifspm.uzh.ch

Thomas D Szucs

Institute of Social and Preventive Medicine,
University of Zurich, Hirschengraben 84,
8001 Zurich, Switzerland

Tel.: +41 446 344 704

Fax: +41 446 344 708

thomas.szucs@ifspm.uzh.ch

WWW.expert-reviews.com

433



