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ABSTRACT

Human seasonal influenza is a large burden of morbidity and mortality for societies, affecting mainly
elderly people and those with underlying chronic medical conditions. Annual vaccination of older adults
and other risk groups is the most effective measure for reducing morbidity and mortality associated
with infection. A 2008 survey showed 40-fold differences between the vaccination coverage in vari-
ous European Union countries in individuals aged >65 years, ranging from less that 2% to more than
80% in the 2006-2007 season, with Poland belonging to the countries with low influenza vaccination
coverage. Annual monitoring of the vaccination coverage is crucial for achieving and maintaining
high uptake levels. The need to pay for the vaccine out of pocket is a strong factor discouraging vac-
cination, and there is evidence that reimbursing costs of influenza vaccination influences vaccination
coverage. Although annual influenza immunization of healthcare workers is an important method
of preventing the nosocomial transmission of influenza and decreasing the exposure of vulnerable
patients, worldwide influenza vaccination rates among healthcare personnel are unacceptably low,
rarely exceeding 40%. It is important to keep high vaccination coverage among elderly nursing-home
residents. More research is needed to clearly establish the effect of dose sparing strategies of influ-
enza vaccination, e.g., via intradermal immunization, on the immune response in elderly recipients.
Finally, due to the emergence of the pandemic influenza A (H1N1) 2009 virus and the development
of vaccines directed towards it, the upcoming influenza season 2009-2010 will pose a particular
challenge to influenza vaccination programs, and will require careful planning.

Introduction and objectives Human seasonalin-  Disease Prevention and Control) survey of in-

fluenza is a large burden of morbidity and mor-
tality for societies, affecting mainly elderly people
and those with underlying chronic medical con-
ditions.'? It is estimated that about 20% of chil-
dren and 5% of adults develop symptomatic in-
fluenza infection each year in Europe?, leading
to a substantial number of hospitalizations and
deaths.

Annual vaccination of older adults and other
groups at increased risk of severe disease if in-
fected, is the most effective measure for reduc-
ing morbidity and mortality associated with in-
fection. The annual VENICE (Vaccine European
New Integrated Collaboration Effort, http://ven-
ice.cineca.org) and ECDC (European Centre for

fluenza vaccine policies and practice in Europe
found that while policies differ in detail, almost
all the European Union (EU) member states rec-
ommend influenza vaccination to older adults
(usually aged 265 years) and people with under-
lying chronic medical conditions.

In 2003, the World Health Assembly recom-
mended that countries where national influen-
za vaccination policies exist should establish and
implement strategies to increase vaccination cov-
erage of all people at high risk, including the el-
derly and patients with underlying chronic medi-
cal conditions, with the goal of attaining vaccina-
tion coverage of the elderly population of at least
50% by 2006 and 75% by 2010.7 By passing that
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resolution all the EU countries committed them-
selves to those targets.

The present paper describes and discusses
the recent data on the coverage of seasonal in-
fluenza vaccination in the EU member states.
It focuses on special populations where main-
taining high vaccination coverage is particu-
larly important, including healthcare workers
(HCWs) and nursing-home residents. It also re-
views the recent data on possible methods to
potentiate the effect of influenza vaccination,
e.g., through intradermal vaccination. Finally,
the article reviews the data on the pandemic vi-
rus A (HIN1) 2009 and its potential contribution
to the 2009-2010 influenza season on the North-
ern Hemisphere.

Overall seasonal influenza vaccination coverage
Seasonal influenza vaccination coverage in the EU
differs substantially between the member states.
In 2008, the annual survey conducted by ECDC
and the VENICE Network showed 40-fold dif-
ferences between the coverage in various coun-
tries. It demonstrated that vaccination cover-
age in individuals aged 265 years ranged from
<2% to >80% in the 2006-2007 season.’ Two
countries have already exceeded the 2010
World Health Organization (WHO) target
(the Netherlands with the coverage exceeding
80% and the UK with the coverage of 75-80%).
Poland belongs to the group of countries with
low influenza vaccination coverage. According to
the VENICE/ECDC survey, Poland reported cover-
age in older people to be <10% in the 2006-2007
season. This is broadly confirmed by a house-
hold telephone survey of 11 European countries,
which found that the coverage of elderly people
in Poland in the 2007-2008 season was 13.9%,
the lowest of the 11 studied countries.® The same
survey showed that vaccination coverage in per-
sons with underlying chronic condition was 11.1%,
which was again the lowest value of all the exam-
ined countries.?

Systematic annual monitoring of vaccina-
tion coverage also varies between the member
states. Only 19 out of 27 countries reported hav-
ing a mechanism for monitoring annual season-
al vaccination coverage of people aged 265 years,
and only 7 reported being able to measure cov-
erage in one or more clinical risk groups.® Vacci-
nation coverage in the EU member states is mea-
sured using different methods, such as reviewing
medical records, conducting population surveys
(usually telephone surveys), analyzing sales data
from pharmaceutical companies, and others. Both
administrative methods and surveys are useful
and can be applied in the same country for vali-
dation purposes or to obtain additional informa-
tion on the potential reasons for nonvaccination.
The ability to annually monitor vaccination cover-
age is crucial for achieving and maintaining high
uptake levels, monitoring and evaluating immuni-
zation campaigns, identifying population groups
with low coverage, implementing targeted inter-

ventions, and facilitating studies to identify bar-
riers to vaccinate.

Factors contributing to low vaccination coverage
which may be targeted for interventions A house-
hold survey conducted among 11 European coun-
tries showed that the predictors of being vacci-
nated against influenza in Poland included either
old age or a chronic medical condition, or both.
The probability of being vaccinated increased with
household income but decreased with higher ed-
ucational level.® In a survey conducted in Poland
in 2004 and 2005, 34% and 36% of the respon-
dents, respectively, had misconceptions prevent-
ing them from having a vaccination (i.e., they be-
lieved they were “resistant to influenza™), 6%
and 7%, respectively, did not believe they qual-
ified for vaccination, while 24% of the respon-
dents in both years stated that they would not
have a vaccination due to financial difficulties.?
A receipt of a personal invitation from a general
practitioner was identified as a strong positive
predictor of vaccination. Misconceptions held
by risk group patients may be dispelled by ed-
ucational campaigns. Personal invitations, mail,
telephone reminders, and standing orders can
be used to increase coverage. The need to pay for
the vaccination out of pocket was a strong dis-
couraging factor. There is evidence that reimburs-
ing costs of influenza vaccination increases vac-
cination coverage.'?

Vaccination of special populations Healthcare
workers Prevention of influenza transmission
in healthcare settings is particularly important,
especially among the elderly. These facilities are
a frequent site of nosocomial outbreaks.!"'? Un-
vaccinated HCWs are a source for nosocomial
transmission of influenza.'? A recent review of in-
fluenza outbreaks in neonatal intensive care units
found that attack rate sometimes exceeded 40%
and case fatality rate was up to 25%.'% Both symp-
tomatic and asymptomatic infected HCWs spread
the infection so that self-isolation of staff may not
be effective in preventing nosocomial transmis-
sion.'*15 Healthcare settings are also places with
people at high risk for complications of influen-
za and death from influenza. Infection control
can be particularly difficult in acute medical and
surgical wards because of the difficulty to iden-
tify infected patients when they have other con-
fusing signs and symptoms.5'%17 Influenza con-
tracted in healthcare settings is associated with
a considerable burden of morbidity, mortality,
and costs.'""'2 Apart from the effect on individu-
als, influenza outbreaks severely disrupt the func-
tioning of healthcare facilities. A recent review
of nosocomial outbreaks in the US showed that
influenza outbreaks were associated with an al-
most 40% closure rate of hospital units.!®
Annual influenza immunization of HCWs is
an important method of preventing nosocomial
transmission of influenza and decreasing the ex-
posure of high-risk patients. These patients use
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healthcare facilities most often, and frequently
their vaccination has a more limited protective

effect due to, for example, ageing of the immune

system or immunosuppressive effect of underly-
ing chronic conditions.'"'? There are numerous

beneficial effects of vaccinating HCWs against in-
fluenza. First, there is a direct benefit for HCWs

and healthcare units in which they work, because

there are fewer episodes of influenza, fewer days

of influenza-like illness (ILI) and job absentee-
ism.'9-2! Indirectly, vaccination of HCWs also con-
siderably benefits patients in long-term care facil-
ities. There is conclusive evidence from a random-
ized controlled trial that staff vaccination reduces

ILI rate, related hospital admissions, and all-cause

mortality among residents.?"?3 In a recent French

study (another cluster randomized trial on the ef-
fect of vaccinating nursing home staff), multivar-
iate adjusted analysis showed 20% lower mortali-
ty among nursing home residents in the vaccina-
tion arm of the study, and a strong correlation was

observed between staff vaccination coverage and

all-cause mortality in residents.?* The rate of ILI

in residents in the vaccination arm, and the rate

of sick leave among staff were lower by 31% and

42%, respectively.?*

Despite the evidence of effectiveness and con-
sistent recommendations of public-health author-
ities to vaccinate HCWs, worldwide influenza vac-
cination rates among HCWs are unacceptably low,
rarely exceeding 40%.'"12 For example, in 2002,
only 36% of the US healthcare workers received
influenza vaccination.?® According to the survey
of 11 European countries, vaccination coverage
among HCWs in Poland in 2007-2008 season was
6.4%, the lowest of all the studied countries.®

Vaccination uptake by HCWs can be increased
by targeted interventions. Although few data is
available on the potential determinants of being
vaccinated among HCWs, a recent Dutch study
provided interesting results on the factors asso-
ciated with influenza vaccination uptake in this
population.?® They included high personal risk for
influenza infection, perceived reduction in per-
sonal risk and risk to infect patients, knowledge
of and agreement with national guidelines, so-
cial influence of people close to the respondents,
the impact of the media interest in avian influen-
za, and ethical perspective that all HCWs should
get vaccinated. Organizational determinants in-
cluded receiving information in an information
meeting and from a nursing-home physician. Al-
though this information can apply only to a par-
ticular study setting, some of the identified char-
acteristics can be used to design activities aimed
at increasing the influenza vaccination uptake
among HCWs. In hospitals, vaccination availabili-
ty may be effectively increased for example by or-
ganizing vaccination in wards during shift.

Some authors go a step further and argue that
when the uptake of vaccination as part of a volun-
tary program for HCWs decreases, a short man-
datory program may be justified in institutions
caring for vulnerable elder people, similarly to

obligatory immunization of medical staff against
hepatitis B. Yet, this suggestion has been chal-
lenged on the grounds of personal freedom.?’

Nursing-home residents As people age they be-
come more vulnerable to complications of influ-
enza.%28 Conditions at nursing homes encourage
the spread of influenza, and disease outbreaks fre-
quently occur in such settings.?%3% Nursing-home
residents are usually elderly, often with one or
more underlying chronic medical conditions, and
thus they are at an increased risk of severe com-
plications and death from influenza.3! Influenza
outbreaks in nursing-home settings may be as-
sociated with high mortality.5:28:30.32

There is substantial evidence for the effective-
ness of seasonal influenza vaccination of the el-
derly. An almost unique placebo-controlled trial
of an inactivated vaccine during the 1991-1992
influenza season in the Netherlands among pre-
dominately healthy persons aged 260 years led
to an estimated efficacy of 58% (95% CI 26-77%)
against serologically confirmed influenza illness,
and 47% (95% CI 27-61%) against clinically di-
agnosed influenza.?3 Other studies on the effec-
tiveness of influenza vaccine in the elderly have
had to be observational, both because it would
be considered unethical to withhold the vaccine
from any older person, and because severe out-
breaks of influenza are too uncommon to be stud-
ied in any manageable trial. The results of meta-
-analyses of such studies on community-dwelling
elderly people and nursing-home residents3435
showed significant reductions in hospitalization
and death rates in vaccinated individuals.

Recently, the results of such observational stud-
ies have been challenged on the grounds that re-
sidual bias resulting from unmeasured confound-
ing might have overestimated the effectiveness
of influenza vaccine in the elderly.3% As a result
of a discussion on the potentially limited effect
of influenza vaccine in the elderly, it was pro-
posed to prioritize vaccination to indirectly pro-
tect this population.?’” However, various methods
to minimize such residual confounding have been
applied in various observational studies leaving
little scope for unmeasured confounders, includ-
ing for example the use of laboratory confirmed
influenza as outcome, restriction of the analyzed
population, multivariable regression to adjust for
confounders, propensity scores, and others.%8 It
has to be emphasized that even after taking such
unmeasured confounding into account, influen-
za vaccination is still associated with substantial
reduction in mortality risk.3?

Intradermal use of influenza vaccines There is
an ongoing discussion among experts whether
intradermal (ID) influenza vaccine delivery po-
tentiates immune response. In healthy adults, ID
administration can be dose-sparing, i.e., a lower
antigen dose can cause similar immune response
to that of intramuscular (IM) administration.?0-42
The aim of this strategy is to increase vaccine
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supply in case of vaccine shortage, e.g., using
a 0.1 ml injection would increase the supply five
times. The immune system in the skin has been
recognized as a good target for dose-sparing vacci-
nation attempts because it is rich in antigen-pre-
senting, dendritic cells.*® Antigen delivered via
the IM route has to be brought first to the drain-
ing lymph node, while ID injection delivers an an-
tigen directly into the skin, with its abundance
of antigen presenting cells. However, studies in-
vestigating immune response after ID adminis-
tration in the elderly provide confusing results.
Various studies on the elderly have found that ID
delivery may be associated with a diminished**45
or enhanced immune response.*’

Pandemic influenza A (H1N1) 2009 Implications
In April 2009, a new strain of human influen-
za A (HIN1) causing human disease was identi-
fied and characterized.*®*” Due to the evidence
of community transmission of the new strain
from person to person in more than one of its re-
gions, the WHO declared a pandemic on June 11,
2009.% The signs and symptoms of this novel in-
fluenza A (HIN1) 2009 virus infection are similar
to those of seasonal influenza.*® Definitive diag-
nosis of novel influenza A (HIN1) 2009 virus in-
fection requires specific testing for HIN1 virus-
es including real-time reverse transcriptase-poly-
merase chain reaction or viral culture.’? It is not
yet clear whether the mortality associated with
this virus will be greater than that associated
with circulating seasonal influenza A virus infec-
tions because many elderly patients seem to be
immune.®! The overall severity of this pandemic
A (HIN1) 2009 influenza is judged by the WHO to
be moderate. The criteria for such evaluation are
not entirely clear, but it is supposed to mean that
while most people recover from infection without
a need for hospitalisation or medical care, seri-
ous cases and deaths also occur, becoming a par-
ticular burden for hospitals and intensive care
units.3! Pandemic strains have on at least one
occasion (1918-1919) become more pathogenic
and/or more transmissible in the course of a pan-
demic. Also after a pandemic, the new virus invig-
orates the circulating seasonal strains resulting
in higher morbidity and mortality in the annual
epidemics. However, over time and after repeat-
ed waves of infection and disease, the pandemic
virus generally adapts and becomes less patho-
genic, although usually maintaining a higher lev-
el of pathogenicity than the preceding seasonal
influenza A viruses. So far most deaths and cas-
es of severe disease in the US and elsewhere have
occurred in people with chronic underlying condi-
tions, but also in pregnant women and very young
children.5"52 The comparison of age distribution
of the cases reported in the US shows a striking
difference from seasonal influenza. As of July 31,
2009, the median age of persons with laborato-
ry-confirmed infections in the US was 12 years,
and the median age of hospitalized persons with
laboratory-confirmed novel influenza A (HIN1)

2009 virus infection was 20 years.5? Paradoxically,
older people, with or without underlying condi-
tions, are less likely to be infected, but those who

get infected are more likely to suffer a more severe

form of the disease than a younger person. Cur-
rent seasonal influenza vaccines do not protect

against the pandemic influenza A (HIN1) 2009

virus.3* Specific vaccines against the novel virus

have been developed, and in Europe they are now

awaiting licensure before they are manufactured.
Based on early epidemiological findings, groups

that are at increased risk of developing severe

clinical conditions when infected (and thus con-
sidered priority groups for vaccination) include:

1) people aged <65 years with chronic underlying

conditions (chronic respiratory diseases, chronic
cardiovascular diseases, chronic metabolic disor-
ders, such as diabetes, chronic renal and hepat-
ic diseases, persons with congenital or acquired

immune deficiency, chronic neurological or neu-
romuscular conditions, or any other condition

that impairs a person’s immunity or respiratory
function); 2) young children (especially aged <2

years, at present no clinical data are available for
children <6 months of age, so other preventive

measures have to be used in this group); 3) preg-
nant women. More information on pandemic vac-
cines is available in the ECDC interim guidance

on the use of specific pandemic influenza vaccines

during the HIN12009 pandemic.%®

Conclusions Despite national and international

recommendations seasonal influenza vaccination

coverage in the EU differs substantially between

the member states and is still very low in sever-
al countries, including Poland. Vaccination cover-
age in special populations reviewed in this paper,
i.e.,, among HCWs and nursing-home residents

is also low in almost all settings and geograph-
ical areas studied, including Poland. Increasing

vaccination coverage among HCWs is especial-
ly important as an indirect measure to reduce

the risk of infection among their patients, who

are often at higher risk of severe complications

than the general population. More effort is need-
ed to increase vaccination coverage among nurs-
ing-home residents to protect this vulnerable pop-
ulation against influenza infection and its com-
plications. More research is needed to clearly es-
tablish the effect of dose-sparing strategies of in-
fluenza vaccination, for example via intradermal

immunization, on immune response in the elder-
ly recipients. Due to the advent of the pandemic
influenza A (HIN1) 2009 virus and the develop-
ment of vaccines directed towards it, the upcom-
ing influenza season 2009-2010 will pose a par-
ticular challenge to influenza vaccination pro-
gram and will require careful planning.
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STRESZCZENIE

Chorobowo$¢ i umieralno$¢ zwigzane z ludzkg grypa sezonowa, szczegolnie wsrdd oséb w wieku
podesztym i ze wspotistniejgcymi chorobami przewlektymi, stanowi duze obcigzenie dla spoteczenstw.
Coroczne szczepienie oséb starszych i innych grup duzego ryzyka choroby jest najskuteczniejszym
$rodkiem zmniejszania chorobowosci i umieralno$ci zwiazanej z tym zakazeniem. W badaniu z 2008 roku
wykazano 40-krotne réznice czesto$ci szczepien w réznych krajach Unii Europejskiej w sezonie
2006-2007 u osob w wieku >65 lat, siegajgcej od <2% do >80%; Polska nalezy do krajow o matej
czestosci szczepien przeciwko grypie. Podstawowe znaczenie dla osiggnigcia i utrzymania duzej
czesto$ci stosowania szczepien ma mozliwo$¢ corocznego monitorowania ich zasiegu. Konieczno$é
samodzielnego optacenia szczepionki jest silnym czynnikiem zniechecajgcym do szczepienia, a istniejg
dowody, ze refundacja kosztéw szczepienia przeciwko grypie wptywa na czesto$¢ szczepien. Chociaz
coroczna immunizacja pracownikéw opieki zdrowotnej jest wazng metodg zapobiegania wewnatrz-
szpitalnemu szerzeniu sig zakazenia wirusem grypy i zmniejszania ekspozycji pacjentéw podatnych
na powiktania, to czesto$¢ szczepienia personelu medycznego jest na catym $wiecie niedopuszczalnie
mata i rzadko przekracza 40%. Wazne jest utrzymanie duzej czestosci szczepien u mieszkancéw domow
opieki w podesztym wieku. Potrzeba wigcej badan, aby w sposdb jednoznaczny ustali¢ wptyw metod
zmniejszania dawki szczepionki, np. przez immunizacje $rédskdérng, na odpowiedZ immunologiczng
pacjentéw w wieku podesztym. Z powodu pojawienia sie pandemicznego wirusa grypy A (H1N1)
2009 i opracowywania skierowanych przeciwko niemu szczepionek, nadchodzacy sezon grypowy
2009-2010 bedzie szczeg6lnym wyzwaniem dla programdéw szczepieh przeciwko grypie i bedzie
wymagat starannego planowania.
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