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Annual vaccination is the most effective protection against influenza and its serious complications. It is especially im-
portant for people at high risk of severe course of the disease and serious complications: individuals with specific chronic medical
conditions, pregnant women, children aged 6-59 months, older people, and healthcare workers. Despite a progressive increase in
seasonal vaccine coverage, influenza-related morbidity, mortality, and hospitalization rates remain high and have continued to increase
in people aged 65 years and over. Standard vaccines against influenza are less efficient in this group due to immunosenescence. Con-
sequently, more effective vaccines are needed to prevent influenza and its complications in older adults.
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Background

Influenza constitutes a rapidly spreading acute viral respi-
ratory illness, causing annual epidemics and sporadic pandem-
ics. The transmission of influenza viruses occurs easily through
airborne droplets from coughing and sneezing, as well as via
contaminated surfaces and hands. Its prevalence peaks during
winter in temperate zones and persists year-round in tropical
regions, particularly in densely populated locales like schools,
nursing homes, and public transport. Common symptoms of in-
fluenza encompass abrupt-onset fever, cough, headache, muscle
pain, joint pain, weariness, sore throat, and a runny nose, which
can persist for over 14 days. While many individuals recover in
about a week without medical intervention, severe consequenc-
es such as hospitalization and even death can transpire, notably

among older adults, infants, pregnant women, individuals with
obesity, and those with chronic medical conditions [1-4].

While most assessments of the global impact of influenza
tend to emphasize the respiratory symptoms, accumulating clin-
ical evidence and epidemiological research reveal a concealed
burden arising from the broader repercussions of the ailment.
These encompass the worsening of pre-existing chronic condi-
tions, heightened vulnerability to secondary infections, cardio-
vascular incidents, and a decline in functional capacity [5].

Influenza occurs all over the world and every year affects
approx. 5-10% of adults and 20-30% of children [6]. According
to World Health Organization (WHO) estimates, there are about
a billion influenza cases per year with 3-5 million severe cases
and 290-650 thousand deaths [2]. In Poland, in the 2022/23
season there were over 5 million confirmed and suspected in-
fluenza cases and 121 deaths [7, 8].
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Influenza in older people

Influenza has a major impact on morbidity and mortality
among older people [9]. Adults aged 65+ years are more sus-
ceptible to infection and have higher risk of more severe illness,
complications, and death. In the US, people aged over 65 years
account for two-thirds of influenza-related hospitalizations and
90% of deaths [10]. Average annual influenza-associated ex-
cess respiratory mortality rates were estimated at 0.1-6.4 per
100,000 in people aged < 65 years, 2.9-44.0 per 100,000 in peo-
ple aged 65-74 years, and 17.9-223.5 per 100,000 in people
aged > 75 years [11]. The pooled global influenza-associated
hospitalisation rate was estimated at 40.5 per 100,000 persons,
while for people aged > 65 years it was 96.8 per 100,000 [12].
Even if not hospitalized, older people can experience a persis-
tent decline in function and prolonged recovery from influenza.
In a Canadian study, 39.3% of older people who had influenza
during the previous season reported that it took them longer
than 2 weeks to recover, 21.5% reported reduced health and
function during the recovery period, and 3.1% never fully re-
covered [13].

This higher susceptibility to a severe course of the disease
is related to both immunosenescence, increasing prevalence of
significant comorbidities that are themselves risk factors for in-
fluenza-related complications, and a vicious circle of frailty and
infections [14-17].

Immunosenescence is the gradual deterioration of the im-
mune system caused by advancing age. It is characterized by
a decline of both innate and adaptive immunity, leaving the
person more susceptible to disease [17, 18]. Age-related im-
munological changes include reduction in haemopoietic bone
marrow and thymic involution, which reduces the production of
various lymphoid precursors and their subsequent maturation.
These changes lead to weaker response to aggression and to
a state of chronic inflammation caused by increased release of
pro-inflammatory cytokines [18]. Immunosenescence leads not
only to higher susceptibility to disease, but also to lower efficacy
of vaccines [19].

Elderly people suffer from significant comorbidities, many of
which are themselves risk factors for severe course of influenza.
These include chronic lung disease (e.g. COPD), heart disease
(e.g. heart failure and coronary artery disease), endocrine dis-
orders (e.g. diabetes), kidney and liver disorders, weakened im-
mune system due to disease or medication (e.g. cancer therapy,
chronic steroid use), and extreme obesity [17]. Multimorbidity,
defined as 2 or more concurrent diseases occurring in the same
individual, is not limited to elderly people, but its prevalence
increases considerably with age [20]. A large study, including 1.7
million patients, demonstrated that in adults aged 45—64 years,
30.4% reported at least 2 chronic diseases, in adults aged 65—-84
years multimorbidity was reported in 64.9% of cases, while in
people aged over 85 years this proportion was as high as 80%
[21]. Similar results were reported by Low et al., who demon-
strated that by the age of 50 years, more than 50% of the popu-
lation have at least one chronic condition, and by the age of
60 years more than 50% of the population have multimorbidity
[22]. Various studies have shown the prevalence of multimor-
bidity ranging from 20% to 30% for the entire population and
above 50% for people aged 60 years and over [20]. Aging and
multimorbidity cause frailty, which, in turn, leads to higher risk
of complications and poor outcomes [23].

Frailty is defined as a clinically recognizable state character-
ized by increased vulnerability caused by age-associated de-
clines in physiological reserve and function across multiple or-
gan systems, such that the ability to cope with even subliminal
stress is compromised [24]. It is highly prevalent in older age
and is associated with increased risk of disability and mortality
[16]. There is a lot of evidence that frail individuals are suscep-
tible to infectious diseases and are more likely to experience
severe course and long-term complications [16]. While frailty

leads to more frequent infections, those infections in turn in-
crease frailty, leading to accelerated functional decline and
mortality [16]. There are several mechanisms through which
inflammatory response to acute infections such as influenza
affect the whole organism [16]. First, during infections, most
of the anabolic mechanisms responsible for the turnover of
damaged macromolecules and organelles are inhibited, mainly
through the downregulation of the signalling of growth factors,
leading to the progressive accumulation of unrepaired tissue
damage [25]. Second, the inflammatory response and the im-
mobilization accompanying acute infections may further lead to
physical function deterioration and frailty [26]. Third, infections
may indirectly promote frailty by triggering specific pathologi-
cal conditions, as suggested by a meta-analysis in which recent
respiratory infection was associated with increased myocardial
infarction risk [27].

Vaccinations against influenza

Given that influenza treatment is generally supportive and
influenza-specific antiviral therapy is most effective at the be-
ginning of the infection, vaccination remains the best defence
against the disease and its complications [28, 29]. Vaccinations
help to reduce the incidence of disease and diminish its severity
in breakthrough cases, decreasing the risk of complications and
death [30]. According to Centers for Disease Control and Pre-
vention estimations, during the 2019/20 season influenza vac-
cination prevented approx. 7.09 million illnesses, 3.46 million
medical visits, 100,000 hospitalizations, and 7100 deaths [31].

Vaccination against influenza may not only protect individu-
als but also increase herd immunity [28]. For example, it has
been demonstrated that vaccination of children reduced the
incidence of severe influenza virus infections in elderly individu-
als [32]. Hence, vaccination is often recommended not only to
people in risk groups but to the whole population (excluding
children up to 6 months old) [28].

The most common vaccines against influenza are admin-
istered intramuscularly inactivated influenza vaccines (IIV) li-
censed for use for children older than 6 months and for adults
[28]. They have been used since 1944, first in a bivalent form
and then in a trivalent formula in 1978 [33]. Trivalent inactivat-
ed influenza vaccines (11V3) contain antigens of 2 influenza A vi-
ruses (HIN1 and H3N2) and one B virus strain, either Yamagata
or Victoria line. Quadrivalent inactivated influenza vaccines
(lIV4), introduced in the 2017/18 season, contain antigens of 2
A strains and 2 B strains [14, 34]. Another vaccine type is live at-
tenuated influenza vaccine (LAIV) administered intranasally and
licensed for children aged 2—17 years [28, 29].

Because influenza virus strains gradually change between
seasons, the influenza vaccine composition is updated every
year based on recommendations of the WHO, which monitors
the global influenza virus occurrence [28, 30]. This and the short
duration of immunity makes it necessary to repeat vaccination
every year [9, 15].

Overall, influenza vaccines are safe and well tolerated [29].
The majority of solicited AEs were mild to moderate in sever-
ity and transient. The most common local AEs in adults were
tenderness and erythema at the injection site, and the most
common systemic AEs were irritability and sleepiness [35]. In an
overview of systematic reviews including 47,740 participants,
the safety of 1IV4 was compared to that of 1IV3. No differences
between the 2 vaccines in terms of serious or systemic AEs were
observed. 1IV4 resulted in higher occurrence of injection site
pain in both children and adults [36].

In older people, vaccines against influenza are also well tol-
erated and safe with rare serious and clinically important AEs
[37, 38]. The proportion of local reactions in elderly people is
lower than in children or young adults, with the most frequently
reported reactions being pain, erythema, swelling, and indu-
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ration [39]. The most common systemic reaction reported in
people aged 65 years and over are malaise (7.2%), fever (5.7%),
cough (6.6%), coryza (13.2%), and nausea (4.5%) [40].

IV should not be administered in cases of confirmed ana-
phylaxis to egg white or other vaccine components, acute illness
with fever, exacerbation of the course of the underlying disease,
or Guillain-Barré syndrome diagnosed within 6 weeks of previous
influenza vaccination. Each time, the decision to give an influenza
vaccination is made by a vaccine eligibility healthcare profes-
sional, who determines whether the circumstances constitute an
actual contraindication to vaccination. In many cases, a person at
high risk of post-influenza complications may benefit from influ-
enza vaccination despite the ‘apparent’ contraindications.

Vaccine effectiveness (VE) varies across seasons, popula-
tions, age groups, and products [41]. For example, in a study
including 27,180 outpatients aged = 6 months and covering sea-
sons between 2011 and 2016, VE was 47% in 2011/12, 49% in
2012/13, 54% in 2013/14, 19% in 2014/15, and 48% in 2015/16
[42]. In another study covering 3 influenza seasons (2010/11,
2011/12, and 2012/13), VE ranged from 34.2% in 2011/12 to
69.7% in 2012/13 [30]. In a meta-analysis of test-negative design
studies published between 2004 and 2015, it was demonstrated
that VE is higher for A(H1N1) and B strains than for the A(H3N2)
strain [41]. Pooled VE against A(H1IN1)pdmO09 was 67% with low
heterogeneity between seasons, pooled VE against type B was
54% with low heterogeneity, while pooled VE against A(H3N2)
was 33% with high heterogeneity across populations and sea-
sons [43]. In another study including 9311 US participants in
the 2014/15 season, VE for influenza B/Yamagata was 55%,
while VE for A(H3N2) it was 6% [44]. This low VE for A(H3N2)
was explained by a mismatch between the vaccine and circulat-
ing viruses [44]. Indeed, the match between strains included in
the vaccine and those circulating in a given season is the most
important factor affecting VE [45]. It has been calculated that
VE increases by > 25% when there is a match between the vac-
cine and the most prevalent circulating strains [45]. For exam-
ple, a meta-analysis on VE in people aged 15-64 years yielded
a pooled VE on laboratory-confirmed influenza of 55.4% when
there was a match between the vaccine and circulating strains
vs. 39.3% otherwise [45].

At the same time, lower VE for older adults has been con-
sistently reported. Across 5 seasons between 2011 and 2016
in the US, the VE for adults aged 18—-64 and for those aged 65
years and older was similar for A(H1N1) and B strains, but it was
lower for older people for A(H3N2) [46]. For seasons between
2011 and 2017 in the UK, the vaccine was found to be ineffi-
cient against A(H3N2) for adults aged 65 years and over, while
the efficacy was moderate for other strains until the age of 75
years [47]. According to a systematic review and meta-analysis,
influenza vaccine caused a 51% reduction in influenza-related
hospitalizations in the population of 18-65-year-olds and only
37% reduction in people aged over 65 years [48]. This lower
VE in older adults can be explained by the weaker antibody re-
sponse of this group as compared to the general population.
A quantitative review of 31 studies published between 1986
and 2002 demonstrated that people aged 65 years and over had
significantly lower antibody response to influenza vaccination
compared with younger adults. After adjusting for vaccine- and
patient-related factors, response to vaccine in older people was
approximately 1/4 as rigorous for H1 and B antigens and about
1/2 as rigorous for H3 antigens when compared to the response
in younger people [49].

Moving towards implementation of new,
improved influenza vaccines
Because antibody response and VE in older people are re-

duced and suboptimal protection against seasonal influenza in
this group has been demonstrated [17, 50-53], some newer,

enhanced vaccines have been developed, aimed at boosting
the immune response in this population. New products include
MF59® adjuvanted, cell-based, recombinant haemagglutinin
and high-dose (HD) influenza vaccines [17, 54]. According to
a recent systematic review, MF59® adjuvanted and cell-based
influenza vaccines are more effective than no vaccination in
protecting against laboratory-confirmed influenza, but their
effectiveness compared with traditional vaccines is uncertain
and based on limited data [54]. Recombinant haemaggluti-
nin vaccine has been shown to offer better protection than
no vaccination or standard influenza vaccines with some pos-
sible cross protection to drift variants [54]. HD influenza vac-
cine, containing 4 times more antigen than standard-dose (SD)
products (i.e. 60 mg hemagglutinin per strain), has consistently
shown improved protection against both influenza and its seri-
ous complications in people aged 65+ years. When compared to
SD vaccine, the relative VE (rVE — fraction of people protected
by HD vaccine among those that were unprotected by SD vac-
cine) of the HD product was 24.2% for laboratory-confirmed
influenza [55], 14.3% for influenza-like ilinesses [56], 11.2% for
influenza-related hospitalizations [56], 39.8% for serious pneu-
monia [57], 17.7% for cardio-respiratory events possibly related
to influenza [57], 14.7% for respiratory-related hospitalizations
[56], and 12.8% for cardiovascular-related hospitalizations [56].
Furthermore, it has been demonstrated that older people who
received HD vaccine had a 22% reduction in influenza-coded
hospital admissions and emergency department visits com-
pared with those who received SD vaccine [58]. The effect on
mortality seems to depend on the season: in one study the HD
vaccine reduced post-influenza deaths by 36% as compared to
SD vaccine in the 2012/13 season, but no differences were ob-
served in the subsequent season [59]. In another study, HD and
SD vaccines provided similar levels of protection against post-
influenza death in the 2016/17 season, but a 17-20% reduction
in mortality appeared in the next 2 seasons for the HD vaccine
[60]. The authors explained these differences by the degree of
match between the vaccine and the circulating viruses — in sea-
sons with a poor match, the HD vaccine offers better protection
than the SD vaccine [60].

Assuming that the SD vaccine has an absolute efficacy of
50%, the efficacy of the HD vaccine in older adults has been es-
timated at 62% — a similar level of protection to that observed
for SD vaccines in younger adults [50, 61]. This is consistent with
an immunogenicity study in which immune responses induced
by the HD vaccine in adults aged 65+ years were similar to those
observed with the SD vaccine in younger adults [62].

The HD vaccine is in general safe and well-tolerated, with
no major safety concerns [63]. Most studies report higher rates
of local and systemic AEs for the HD vaccine when compared
to the SD vaccine [55, 63—65]. The most frequently reported
AEs are as follows: injection-site pain [63, 66, 67], injection site
erythema [67], injection site swelling [67], injection site indura-
tion [67], myalgia [63, 66], headache [63, 66], malaise [66], and
shivering [63, 66, 67]. Most reactions were mild and resolved
quickly [63, 66].

The trivalent formulation of the HD vaccine (HD-11V3), avail-
able only in the US, was approved in 2009 and used until the
end of the 2019/20 season. Then, it was replaced by the quadri-
valent version (HD-11V4) approved in 2019 and licensed in many
European countries since 2020 [14, 63]. The HD vaccine ap-
proved in Europe contains an A(H1N1)-like strain, an A(H3N2)-
like strain, a B-like strain (Victoria lineage), and a B-like strain
(Yamagata lineage) [68, 69].

The HD vaccine (60 mg hemagglutinin per strain) should be
administered as a single 0.7-ml injection by the intramuscular
route in adults aged 60 years and over [69]. If it needs to be given
at the same time as another injectable vaccine, immunization
should be carried out on separate limbs. Adverse reactions may
be intensified by any co-administration. Co-administration of the
HD vaccine with a booster 100 mcg dose of COVID-19 mRNA vac-



A. Nitsch-Osuch et al. e Towards better protection of older people against influenza

cine has been evaluated, and it yielded no change to influenza
vaccine immune responses as measured by hemagglutination
inhibition (HAI) assay, as well as similar responses to COVID-19
mRNA vaccine, as assessed by an anti-spike 1gG assay [69].

International recommendations regarding
improved influenza vaccination for older
adults

Due to more efficient prevention of influenza and its com-
plications, the HD vaccine can provide cost savings when com-
pared to the SD vaccine in older adults [14, 17]. The HD vaccine
is currently recommended for elderly people in several coun-
tries. The US Advisory Committee on Immunization Practices
recommended that adults aged > 65 years preferentially receive
enhanced vaccines such as HD, recombinant, or adjuvanted
influenza vaccines instead of SD vaccines [70]. Also, Canada’s
National Advisory Committee on Immunization recommended
the HD over the SD vaccine for adults aged 65 years and older
[71]. In Canada, the HD vaccine is reimbursed for adults aged
65 years and older in Ontario and for long-term care residents
aged 65 years and older in Saskatchewan, Manitoba, and Prince
Edward Island [72]. In Europe, HD-1IV4 is recommended for im-
munization against influenza in people aged 60+ years [14]. In
Belgium, the HD vaccine is recommended for people aged 65+
years who live in long-term healthcare facilities [14], and it is re-
imbursed for all people aged over 75 years. In Germany, the HD
vaccine has been preferentially recommended and reimbursed
for all people aged 60+ years since 2021 [73]. In the Czech Re-
public, it is recommended that people aged 65 years and over
receive HD-1IV4 if possible, otherwise they should be given 11IV4
[74]. Also, in the UK, HD-11V4 is recommended for patients aged
65 years and over together with adjuvanted 1IV4 and quadriva-
lent recombinant influenza vaccine [75].

In Poland there are no general recommendations regarding
influenza vaccination for people aged 60 years and over. The Pol-
ish Society of Family Medicine recommends influenza vaccines
to all people aged 6 months and over without contraindications
to be vaccinated, with particular emphasis on risk groups [76].
The Polish Diabetes Association also recommends yearly influ-
enza vaccination of children aged 6 months and over as well as
adults (C-level recommendation) [77]. The Polish Cardiac Soci-
ety recommends yearly influenza vaccination for patients with
cardiovascular disease (class lla, B-level recommendation) [78].
The preventive vaccination plan recommends influenza vaccina-
tion for clinical reasons to transplant recipients, children and
adults with chronic diseases, children in risk groups and with
heart disease, immunodeficient patients, and pregnant women.
For epidemiological reasons the influenza vaccination is recom-
mended to healthy children aged over 6 months, adults aged
over 55 years, and residents of care centres [79].

Vaccination coverage rate among patients
aged 65+ years

Influenza vaccination coverage in Poland is one of the low-
est in European countries. In the 2022/23 season, 5.5% of the
general population were vaccinated, a decrease after 2 CO-
VID-19 pandemic seasons, when slightly higher values were
observed (6.01% in 2020/21 and 7% in 2021/22) [80]. Among

people aged 65+ years, vaccination coverage in 2021 in Poland
was 10%, higher than in Latvia and Bulgaria (7.7% and 8.9%, re-
spectively) but significantly lower than in some other European
countries (Spain 67.7%, Netherlands 72.6%, Denmark 75%,
Ireland 75.4%, UK 80.9%) [81]. The vaccination rate for people
aged 65+ years in Poland was also significantly lower than the
WHO-recommended coverage (75%). However, despite this low
value, elderly people constitute the group most willing to re-
ceive an annual flu vaccination.

Summary: why HD influenza vaccine in ol-
der people is needed

While influenza is mainly recognized as a respiratory infec-
tion associated with a notable number of respiratory-related
deaths, there is evidence indicating that it imposes an extra
burden due to complications affecting several organs. Conse-
quently, cardiovascular events, the worsening of pre-existing
chronic conditions, heightened vulnerability to secondary bac-
terial infections, and a decline in functional well-being can ap-
pear. All these factors collectively contribute to an elevated risk
of hospitalization and mortality.

Due to population ageing, the proportion of older people in
the entire population is gradually increasing. In Poland, people
aged 60 years and over constituted 1/4 of the population in
2020 and — according to predictions — will constitute as much as
40.4% in 2050 [82]. The elderly population experience notable
comorbidities, many of which are risk factors for a severe course
of influenza. In Poland, the prevalence of chronic diseases and
medical problems is high in people aged 55 years and over,
reaching 70.9% in people aged 55-59 years, 88.4% in those
aged 65-79 years, and 93.9% in those aged 80 years and over
[83]. Better protection against influenza and its complications is
important for this vulnerable population and can bring tangible
benefits to both patients and the healthcare system.

Even though the vaccination rate among elderly individuals
in Poland is currently low, this age group exhibits the highest
motivation to receive an annual flu vaccination.

Polish experts recommendations for patients aged 60 years
and over

e HD-IIV (60 mg hemagglutinin per strain) is strongly rec-
ommended as vaccine of first choice for people aged
60 years and over.

e If HD-IIV (60 mg hemagglutinin per strain) is unavail-
able or not accepted, individuals aged 60 years and
over can be vaccinated with SD-IIV.

Seasonal flu vaccine should be offered as soon as possible
after it becomes available in the autumn because the onset of
the flu season is difficult to predict and seasonal flu activity may
begin as early as in November in the Northern Hemisphere.

While we strongly recommend getting vaccinated before
the start of the flu season, the vaccine can be administered
until the end of the season. Although its effectiveness may be
reduced if exposure to influenza has already occurred, every op-
portunity to administer influenza vaccine to at-risk individuals
who have not yet been immunized in the current season should
be used, even after the flu season begins.
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