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Abstract

Influenza affects millions of people worldwide each year and can lead to severe complications, hospitalizations, and even death, especially among
vulnerable populations such as older adults and those with chronic medical conditions. Annual vaccination is considered the most effective mea-
sure for preventing influenza and its complications. Despite the widespread availability of influenza vaccines, however, vaccination coverage rates
remain suboptimal in several countries. Based on the latest scientific evidence and expert opinions on influenza vaccination in older people and
patients with chronic disease, the Portuguese Society of Pulmonology (SPP), the Portuguese Society of Diabetology (SPD), the Portuguese Society
of Cardiology (SPC), the Portuguese Society of Geriatrics and Gerontology (SPGG), the Study Group of Geriatrics of the Portuguese Society of Inter-
nal Medicine (NEGERMI-SPMI), and the Portuguese Society of Infectious Diseases and Clinical Microbiology (SPDIMC) discussed best practices for
promoting vaccination uptake and coverage and drew up several recommendations to mitigate the impact of influenza. These recommendations
focus on the efficacy and safety of available vaccines; the impact of influenza vaccination on older adults; patients with chronic medical conditions,
namely cardiac and respiratory conditions, diabetes, and immunosuppressive diseases; and health care professionals, optimal vaccination timing,
and strategies to increase vaccination uptake and coverage. The resulting position paper highlights the critical role that vaccinations play in pro-
moting public health, raising awareness, and encouraging more people to get vaccinated.

Resumo

A gripe afeta milhes de pessoas em todo o mundo todos os anos e pode levar a complicagdes graves, hospitalizacdes e até morte, especialmen-
te em populagdes vulneraveis, como idosos e pessoas com patologias médicas cronicas. A vacinagdo anual é considerada a medida mais eficaz
para prevenir a gripe e as suas complica¢des. Contudo, apesar da ampla disponibilidade de vacinas contra a gripe, as taxas de cobertura vacinal
continuam abaixo do ideal em varios paises. Com base na mais recente evidéncia cientifica e pareceres de especialistas sobre a vacina¢do contra
a gripe em idosos e doentes com doenga cronica, a Sociedade Portuguesa de Pneumologia (SPP), a Sociedade Portuguesa de Diabetologia (SPD),
a Sociedade Portuguesa de Cardiologia (SPC), a Sociedade Portuguesa de Geriatria e Gerontologia (SPGG), o Grupo de Estudos de Geriatria da
Sociedade Portuguesa de Medicina Interna (NEGERMI-SPMI) e a Sociedade Portuguesa de Infeciologia e Microbiologia Clinica (SPDIMC) discu-
tiram as melhores praticas para promover a adesao e cobertura vacinal e elaboraram diversas recomendacdes para mitigar o impacto da gripe.
Estas recomendacdes centram-se: na eficacia e seguranca das vacinas disponiveis; no impacto da vacinacdo contra a gripe nos idosos; nos doentes
com condi¢des médicas cronicas, nomeadamente doencas cardiacas e respiratorias, diabetes e doengas imunossupressoras; no calendario ideal
de vacinagdo e estratégias para aumentar a adesao e cobertura vacinal nos profissionais de satde. A declaracdo de posicdo resultante destaca o
papel critico que as vacinas desempenham na promogao da satide publica, sensibilizando e incentivando a que mais pessoas sejam vacinadas.

> INTRODUCTION tain groups, such as people aged 60 - 65 years, people

with comorbidities, pregnant women, and health care

Influenza, commonly known as the flu, is a highly conta-
gious respiratory disease caused by influenza viruses. @
It affects millions of people worldwide each year and
can lead to serious complications, hospitalizations, and
even death, especially among vulnerable populations,
such as older adults, children under 5 years old, preg-
nant women, and people

with chronic medical conditions. ™3 In Portugal, the in-
fluenza season typically starts in October and peaks in
January or February, causing a significant health and
economic burden.4

Annual influenza vaccination is considered the most
effective measure for preventing both influenza and its
complications. 2 It is recommended for everyone over 6
months of age, especially those at high risk of severe ill-
ness or complications (older adults, young children, preg-
nant women, and people with underlying medical condi-
tions, such as diabetes, cardiovascular disease (CVD), and
chronic obstructive pulmonary disease [COPD]). @
Although influenza vaccines are widely available, vacci-
nation coverage rates remain suboptimal in several
countries. Portugal has very good coverage rates among
older people, but uptake needs to be improved in cer-

professionals. Advances in vaccine technology have also
improved the efficacy of current vaccines. ®

The Portuguese Society of Pulmonology (SPP), the Por-
tuguese Society of Diabetology (SPD), the Portuguese
Society of Cardiology (SPC), the Portuguese Society of
Geriatrics and Gerontology (SPGG), the Study Group of
Geriatrics of the Portuguese Society of Internal Medici-
ne (NEGERMI-SPMI) and the Portuguese Society of In-
fectious Diseases and Clinical Microbiology (SPDIMC)
came together to discuss and debate best practices for
promoting vaccination coverage and reducing the bur-
den of influenza. The resulting position paper discusses
different aspects of influenza vaccination in older peo-
ple and people with chronic conditions and proposes
recommendations grounded in the latest scientific evi-
dence and expert opinion.

> METHODS

In February 2023, a narrative non-systematic literature
search of MEDLINE/Pubmed database was conducted,
between 2013 and 2023, using the following search on
papers’ title: (influenza OR flu) AND (vaccination OR
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vaccine) AND (("pulmonary diseases” OR (“chronic obs-
tructive pulmonary disease” OR COPD) OR pneumonia)
OR (("cardiovascular diseases” OR CVD) OR “"myocardial
infarction”) OR diabetes OR (elderly OR “older adults”
OR geriatrics) OR (hospitalizations OR strategies OR
burden OR epidemiology) OR (immunodepressed OR
immunosuppressed OR immunocompromised). Only
publications with full text available and in English, Por-
tuguese or Spanish were considered. The authors also
proposed other publications throughout the prepara-
tion of the present document, which were added to the
final references, namely international guidelines and re-
commendations.

The expert panel, composed of two pulmonologists, one
cardiologist, two endocrinologists, one infectious disea-
se specialist, and three geriatric specialists, analyzed and
selected the articles of each area for their relevance to set
a position on influenza vaccination, with a focus on re-
cent publications. The members of the panel were selec-
ted and invited by each of the Scientific Societies based
on their knowledge and expertise in this field.

> WHAT IS THE IMPACT OF INFLUENZA IN PORTU-
GAL AND THE WORLD?

Influenza infection is characterized by annual seasonal
epidemics and sporadic, unpredictable global pande-
mics. It remains one of the leading causes of morbidity
and mortality worldwide. While the true burden of in-
fluenza is probably underestimated, World Health Or-
ganization estimates about 3 to 5 million cases worldwi-
de of severe illness annually, with a particularly high
incidence among vulnerable populations. ® CDC reports
over 35 million cases in the US in the 2019 - 20 season @
and, in Europe, before the COVID-19 pandemic, influen-
za was the infectious disease with highest burden in ter-
ms of annual incidence-based disability-adjusted life
years (DAILYs), with a mean incidence of nearly 10%, ©
which corresponds to more than 1 million annual cases
in Portugal.

The Burden of Acute Respiratory Infections (BARI) study,
a real-world evidence study that analyzed the burden of
influenza in Portugal between 2008 and 2018, estimated
a mean annual hospitalization rate for influenza of 11.6
cases per 100,000 population. The corresponding esti-
mated rate for influenza-associated deaths across all
age groups was 22.7 cases per 100,000 population, rising
to 102.5 per 100,000 in people over 65 years old. @ Even
though this study demonstrated the burden of influenza
in Portugal, its findings also pointed to a significant un-
derdetection of cases. Influenza associated deaths occur
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annually, but not all cases are coded as such on death
certificates, which translates to excess mortality and un-
derreporting. @

The gold standard laboratory tests for influenza are re-
verse transcription PCR, a quick, highly sensitive and
specific molecular test, and viral culture, which is essen-
tial for the characterization of novel viruses, surveillance
of sensitivity to antiviral drugs, and monitoring of anti-
genic drift. @

Most patients recover from influenza within a few days,
but complications, including pneumonia and death, can
occur, especially in high-risk populations such as pa-
tients with underlying immune deficiencies. 7® The
World Health Organization (WHO) recommends yearly
immunization for the most vulnerable population
groups. ® According to the Vacindmetro initiative, which
has been monitoring influenza vaccination coverage ra-
tes among risk groups in Portugal since the 2009 - 2010
season, coverage rates have exceeded the recommen-
ded target of 75% in people aged > 65 years since 2019
- 20, contrasting with the situation in most other Euro-
pean Union (EU) countries. ©

> HOW DOES FLU IMPACT HOSPITALIZATIONS?

In the United States, according to the Centers for Disease
Control and Prevention (CDC), an estimated 29 million
influenza infections occurred in the 2018 - 19 season, wi-
th 380,000 cases needing hospitalization. @ These figures
can increase significantly in high-severity seasons, such
as the 2017-18 season with 41 million confirmed cases
and 710,000 associated hospitalizations. @ In 2017 - 18
and 2018 - 19, most patients hospitalized for influenza
were > 65 years old (66% and 55%, respectively). @

The Portuguese BARI study detected a mean of 11.6 in-
fluenza-associated hospitalizations per 100,000 popula-
tion a year; 46% of the patients were > 65 years old (26.5
cases per 100,000 population). Overall, 65.6% of admis-
sions corresponded to patients with comorbidities, and
62% of these were aged > 65 years. The incidence of
influenza-associated excess respiratory or cardiovascu-
lar hospitalization was estimated at a mean annual inci-
dence of 51.5 cases per 100,000 population across all age
groups and 199.6 cases per 100,000 population in the
over-65 group. It should be noted that hospitalizations
in the private sector (nearly 23% of total hospitalizations
in 2018) were not analyzed. @

The BARI findings also point to an underestimation of
the clinical and economic burden of influenza. Over the
10-year period analyzed, direct influenza hospitaliza-
tions cost the Portuguese national health system (NHS)
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€41.2 million. This corresponds to a direct annual cost of
€3.9 million for influenza-associated hospitalizations,
78.6% of which were among patients with comorbidi-
ties. ® These direct annual costs, whilst certainly unde-
restimated, are considerable and highlight the impor-
tance of investing in free vaccination programs,
especially for more susceptible groups.

In conclusion, influenza represents a significant clinical
and economic burden both nationally and internatio-
nally, and patients with comorbidities and those aged
>65 years appear to be most at risk.

> WHAT FLU VACCINES ARE AVAILABLE AND HOW
EFFECTIVE ARE THEY?

Vaccination is an effective and affordable way to control
influenza viruses and ultimately safeguard public health.
Vaccines can be classified by their valence (number of
strains). ®™ Trivalent vaccines have three strains: two in-
fluenza A strains and one influenza B strain. Quadrivalent
vaccines containing two influenza A and two influenza B
strains have been developed and approved to provide
additional protection against circulating influenza B vi-
ruses from a second lineage. ®™ Currently available qua-
drivalent vaccines are summarized in Table I.

Vaccine development is informed by predictions about
which strains will be in circulation the following season.
These strains are selected by a panel comprising experts
from over 100 national influenza centers, including the
WHO, following a review of surveillance and laboratory
data. In February, the expert panel reviews data for the
Southern Hemisphere and selects strains for the next in-
fluenza season in the Northern Hemisphere.

Portugal recommends annual immunization with in-
fluenza-inactivated vaccines (lIV)s. Live attenuated in-
fluenza vaccines (LAIVs) also exist, but not in Portugal
until 2023. For the 1999-2000 influenza season, I1Vs were
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estimated to have a respective efficacy of 77% and 91%
against influenza A (H3N2) and influenza A (H1NT) virus
infection among children aged 1-15 years. " Another
study reported an efficacy of 66% in children aged 6 - 24
months. ™ Vaccine efficacy rates in the range of 16% to
75% have been reported by several randomized con-
trolled trials (RCTs) in adults aged <65 years. ) Data
from an aggregate data meta-analysis showed a vaccine
effectiveness rate of 52% in adults aged > 60 years for
seasons when the vaccines and circulating strains were
antigenically well matched and 36% when they were
mismatched. @

The effectiveness of LAIVs can also vary from year to
year according to age and risk groups and virus types
and subtypes. 29 Vulnerable populations — pregnant
women, immunocompromised patients, and people
aged > 50 years or < 2 years @ — are not eligible for
these vaccines due to their replicative capacity and the
increased risk of adverse events.

According to the Portuguese NHS, three vaccines, all
quadrivalent lIVs, were available for the 2022 - 23 sea-
son: Influvac Tetra, Vaxigrip Tetra, and Efluelda (the last
one only for nursing home residents).

> ARE FLU VACCINES SAFE?

Vaccines are recommended for children and younger
and older adults, and their safety is crucial to maintai-
ning trust and increasing adherence to national vaccina-
tion programs. Like all medicines, however, the possibi-
lity of adverse events (including rare events) cannot be
completely ruled out, even though all vaccines meet ri-
gorous safety standards and are strictly reviewed before
authorization. @

Influenza vaccines are safe and well tolerated by chil-
dren. @ Nevertheless, 1IVs may be more likely to cause
injection-site pain, redness, and swelling than LAIVs,

Table | - Seasonal quadrivalent influenza vaccines available in the European Union and the United States of America (2019-2020 season) according
to the European Centre for Disease Prevention and Control (ECDC) (Adapted from ECDC, 2019146).

Quadrivalent

Fluarix

Flucelvax

Influvac Vaxigrip Xanaflu Fluenz

Name of product Afluria Efluelda Tetra Tetra Tetra Tetra Tetra Tetra Supemtek

Vaccine type v v v v v v v LAIV Refgr:‘tbi'
Administration route M IM/SC M M IM/SC IM/SC IM/SC IN IM
Produced in Egg Egg Egg Cell Egg Egg Egg Egg Cell

11V, influenza-inactivated vaccine; IM, intramuscular; IN, intranasal; LAIV, live attenuated Influenza vaccine; SC, subcutaneous.
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which, in addition, are contraindicated in immunosup-
pressed individuals and close contacts, pregnant wo-
men, children under two and adults over 50 years old. @3
Although some studies have reported a modest increa-
se in the risk of febrile seizures in young infants after im-
munization in combination with other vaccines, @4
most studies have not found any association. 62
Several studies have shown that vaccines have a robust
safety profile and acceptable reactogenicity in adults and
older people. In both populations, injection-site pain is
the most common local adverse effect, while fatigue,
headache, and myalgia are the most common systemic
effects. @ It is uncertain whether influenza vaccination
increases risk for Guillain-Barre syndrome (GBS). A case-
-control study conducted between October 2010 and
May 2011 in seven ltalian regions identified a small but
significant association between influenza vaccination
and GBS, a rare neurological autoimmune disorder. €0
Another study linking universal health care databases
from Ontario, Canada, with data gathered between 1993
and 2011 identified approximately 3000 hospital admis-
sions for GBS; 330 of the patients had received an in-
fluenza vaccine and 109 had an influenza-coded health
care encounter in the 42 weeks prior to hospitalization.
The risk of GBS was lower for vaccination than for in-
fluenza-coded health care encounters (1.03 GBS admis-
sions per million vaccinations vs 17.2 GBS admissions per
million influenza-coded health care encounters), sup-
porting the theory that influenza vaccination may redu-
ce the small risk for GBS that can be triggered by in-
fluenza virus infection. Y

In another study involving more than 3 million persons/
year, between 1995 and 2006, from the Kaiser Perma-
nente Northern California (KPNC), there was no eviden-
ce of an increased risk of GBS after any vaccination, in-
cluding influenza. ¢

The concerns about the risk of inducing GBS in mass im-
munization programs against HIN1 2009 do not seem
justified by the available epidemiological data; however,
the experiences from the 1976 swine flu vaccination pro-
gram emphasizes the importance for active and passive
surveillance of vaccine safety monitoring. ¢
Accordingly, in the present time, a second flu shot is not
recommended in individuals who have previously deve-
loped GBS within 6 weeks of an initial shot. If exposed to
influenza, these patients could be treated with antiviral
chemoprophylaxis. ¢4

Allergic reactions to egg have also been reported in as-
sociation with influenza vaccination. Most influenza
vaccines are produced using egg-based technologies
and therefore contain a small quantity of egg protein,
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such as ovalbumin. Nonetheless, findings from studies
evaluating injectable and nasal spray vaccines in people
with and without egg allergies suggest that severe reac-
tions in those with allergies are rare. 5% Health organi-
zations recommend that people with a history of severe
allergic reactions to egg should be vaccinated in an
inpatient or outpatient setting under the supervision of
a health care provider able to recognize and manage se-
vere allergic conditions. “V Alternatives to egg-based
vaccines for those with severe allergies include cell cul-
ture -grown and recombinant vaccines.

Vaccines, like all medicines, can have adverse effects,
but these are generally mild and disappear within a few
days. Overall, influenza vaccines are safe and well tolera-
ted and remain the single best defense against influenza
and its complications.

Influenza is the main preventive adult infectious disease
and vaccination represents the most effective and safest
measure to prevent flu and its complications.

The flu vaccine is useful and beneficial to all people aged
six months or more with a permanent safety record.

When universal vaccination is not possible, equitable cri-
teria should be established to protect patients at risk of
developing serious forms of the disease or complications.

> CAN FLU EXACERBATE OR TRIGGER A COPD FLA-
RE-UP?

COPD is the third leading cause of death worldwide. In
2019, it caused 3.23 million deaths across the globe. “
Acute exacerbations are the main cause of COPD-asso-
ciated morbidity and mortality. The most common cau-
se of exacerbations is tracheobronchial infection, “?with
respiratory viruses involved in approximately 30% to
50% of cases. #449 COPD is the most prevalent under-
lying disease among hospitalized patients with acute
respiratory illness during an influenza epidemic, indica-
ting that it is one of the main risk factors for a worse
outcome. 60-52)

Vaccination is the cornerstone of efforts to mitigate the
effects of influenza. Most national vaccination technical
advisory organizations recommend both pneumococcal
and annual influenza virus immunization in patients with
pulmonary diseases and chronic lung illness. ¢35 Nume-
rous large series have shown that immunization of older
patients with COPD against influenza reduces hospitali-
zations, deaths, and health care costs. 68 Wang et al. 9
analyzed mortality data for 35,637 vaccinated people
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aged > 65 years over a period of 10 months in southern
Taiwan and found that vaccination strongly reduced ma-
jor cause-specific mortality, even in patients with COPD
(hazard ratio, 0.55; 95% Cl, 0.41 - 0.73).

Specific studies have analyzed the link between vaccina-
tion and COPD exacerbations. One meta-analysis of 11
RCTs, some involving patients with COPD, indicated that
vaccines, particularly inactivated ones, significantly redu-
ced the number of exacerbations per patient compared
with placebo. ©4" Two UK studies showed that influenza
vaccination was safe for COPD patients and did not in-
crease exacerbations. €63 Similar findings were observed
for other respiratory illnesses, such as asthma. ©2
Immunization may also have advantages over no vacci-
nation in terms of preventing negative clinical outco-
mes, including death, in patients with COPD, with some
studies showing that influenza vaccination significantly
lowers all cause mortality, respiratory event-related fa-
talities, and acute coronary syndrome events in this set-
tlng (59,64)

In summary, decreased lung function following influen-
za infection and increased susceptibility to additional
infections from other agents can trigger COPD exacer-
bations. Prevention is crucial. ©

> WHAT EFFECT DOES INFLUENZA HAVE ON
HOSPITALIZATIONS FOR COMMUNITY-ACQUIRED
PNEUMONIA?

Community-acquired pneumonia (CAP) is a leading
cause of morbidity and mortality worldwide. ©® In the
United States, it accounts annually for nearly 4.5 million
outpatient and emergency room admissions and 24.8
admissions per 100,000 individuals, with a greater inci-
dence among older patients. ©’%® |n the Portugal NHS,
CAP was responsible for 3.7% of all-cause hospitaliza-
tions among adults in general and 7.0% among those
aged > 65 years between 2000 and 2009. ©9

The influenza virus is one of the main causative patho-
gens in CAP. © A South Korean study evaluating the
prevalence and clinical features of pneumonia in 3253
patients with laboratory-confirmed pH1N1 virus infec-
tion concluded that at least 5% of those infected with
the virus will develop CAP. 7 Other studies of hospitali-
zed patients with pneumonia in the United States and
China have also reported significant influenza infection
rates. €779

The influenza virus is also linked to increased rates of
CAP associated hospitalizations and deaths. A multiva-
riate analysis comparing clinical manifestations of H1N1
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influenza A CAP and non-influenza CAP found higher
mortality and intensive care unit (ICU) admission rates in
patients with influenza. 7@ These worse outcomes can
be explained by the ability of the virus to dysregulate
both innate and adaptive immune responses, leading to
secondary bacterial infections, in particular those cau-
sed by the gram-positive species Staphylococcus aureus
and Streptococcus pneumoniae. " In a prospective, ob-
servational study conducted from 2009 to 2015 in a lar-
ge cohort of ICUs in Spain, 16.6% of almost 3000 pa-
tients diagnosed with influenza had a coinfection. 74
The risk factors identified were age and immunosup-
pression. Influenza clearly increases the likelihood of
hospitalization for CAP, and testing patients presenting
to the emergency room, especially during peak influen-
za activity, ensures appropriate treatment and in-hospi-
tal infection control. ™ Here, once again, vaccination
might be the most viable option. An observational, mul-
ticenter study investigating the effect of prior influenza
vaccination on disease severity and mortality in patients
with CAP showed that immunization was associated wi-
th less severe clinical presentations and greater long-
-term survival. 78

A Danish study of 34,000 citizens aged 65 - 79 years in
2021- 22 showed that recipients of a high-dose quadri-
valent influenza vaccine had lower hospitalization rates
for influenza or pneumonia than those who received the
standard dose (0.2% vs. 0.4%). All-cause mortality rates
were also lower (0.3% vs. 0.7%). There were no signifi-
cant differences in serious adverse events between the
high-dose and standard-dose groups. @

> THE GLOBAL INITIATIVE FOR CHRONIC OBS-
TRUCTIVE LUNG DISEASE

(GOLD) also recommends pneumococcal vaccination
for all adults with COPD due to high rates of coinfection,
in particular by the S. pneumoniae. ¢

The most common cause of COPD exacerbations is tra-
cheobronchial infection, with respiratory viruses involved
in approximately 30% to 50% of cases.

The immunization of older patients with COPD against
influenza reduces hospitalizations, deaths, and health
care costs.

The influenza virus is one of the main causative patho-
gens in CAP and it is also linked to increased rates of
CAP-associated hospitalizations and deaths. The in-

149



150

Revista Portuguesa de Diabetes. 2023; 18 (4): 144-162

fluenza vaccination is associated with less severe CAP
clinical presentations and greater long-term survival.

> HOW CAN INFLUENZA PREVENTION IMPACT
ACUTE MYOCARDIAL INFARCTION?

CVD has been linked to influenza infections since the
1930s, when an increase in cardiovascular deaths was
observed during influenza seasons. 7® It has since been
hypothesized that infection with the influenza virus can
induce a thrombophilia state and thrombosis of a pre-
-existing, subcritical atherosclerotic plaque, resulting in
acute coronary occlusion and ultimately acute myocar-
dial infarction (AMI). ™ It can also cause tachycardia and
hypoxia and trigger the release of inflammatory cytoki-
nes, potentially contributing to AMI through multiple
mechanisms. 7® Influenza respiratory infections and
AMI have a temporal link, which is strongest in the first 3
days but can persist for up to 1 year. " Subsequent stu-
dies demonstrated a 6- to 10-fold increased risk of AMI
in the first week of influenza infection and a 3- to 8-fold
increased risk of stroke. In a large study of almost 2 mi-
llion hospital admissions for AMI, patients with conco-
mitant influenza infection (1%) were found to have wor-
se outcomes than those with isolated AMI. € |n short,
influenza-related respiratory infections not only increa-
se the risk of AMI, but also affect the prognosis of hospi-
talized patients, resulting in additional complications,
longer average hospital stays, and higher mortality. ¢
Findings from both observational studies and RCTs su-
ggest that influenza vaccination may help reduce car-
diovascular events, particularly in high-risk groups. @
Observational

studies have shown that influenza vaccination decreases
the risk of AMI by 19% to 45%. This protective effect is
similar to that reported for other primary cardiovascular
prevention strategies, such as smoking cessation (32% -
43%), antihypertensive treatment (17% - 25%), and sta-
tin therapy (19% - 30%). (78,79,82) More recent data
showed a significant reduction in the incidence rate ra-
tio of AMI (0.84, 95% C1 0.78 - 0.91) in a 4-week window
after influenza vaccination. ® There is also evidence
that older people with a history of AMI have a lower risk
of cardiovascular events when vaccinated against in-
fluenza viruses. &

> DOES INFLUENZA PREVENTION DECREASE CAR-
DIOVASCULAR RISK IN OTHER CVDS?

CVD follows a similar seasonal pattern to influenza. Ti-
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me series analyses have demonstrated an increase in
CVD risk during or immediately following an influenza
epidemic. ® One study of influenza-related hospital ad-
missions found that almost 12% of patients experienced
a major cardiac event during hospitalization.85 The sa-
me concluded that 31% of patients with influenza and
an acute cardiovascular event required critical care and
7% died. ® In this study, the researchers found that pa-
tients admitted with acute coronary syndrome who we-
re randomly assigned to receive influenza vaccination
experienced fewer major cardiovascular events than
controls discharged without immunization. ® Moreo-
ver, a meta-analysis of four RCTs and 12 observational
studies, including a total of 237,058 patients, showed
that influenza vaccination was associated with a 25% re-
lative risk reduction (RRR) in all-cause mortality and an
18% RRR in cardiovascular mortality in patients with
CVD, probably linked to the 13% RRR observed for major
adverse cardiovascular events.86 In a meta-analysis of
six RCTs, where patients were randomized to influenza
vaccination or placebo, Behrouzi et al. ®” found that on-
ly 3.6% of those in the vaccination group developed a
major adverse cardiovascular event compared with
5.4% in the placebo group; this corresponds to an abso-
lute risk reduction of 1.8% to prevent one event. The re-
sults were even better in a subgroup analysis of patients
with recent acute coronary syndrome, where only 6.5%
of vaccinated patients had one cardiovascular event vs.
11% of patients in the placebo group (absolute risk re-
duction, 4.5%). Finally, influenza vaccination reduced
cardiovascular mortality risk by almost 50% (2.6% vs.
5.4%). @

Despite the benefits demonstrated, influenza vaccina-
tion has been historically underutilized in both the ge-
neral adult population and patients with CVD. In a study
of patients with atherosclerotic cardiovascular disease,
just 37% of those aged 18 - 49 years and 55 % of those
aged 50 - 64 years received an influenza vaccination in
2019 - 2020. ® Annual influenza vaccination (a low-
-cost, well-tolerated, and easy to-implement interven-
tion) should be administered, together with other gui-
deline-recommended therapies aimed at reducing
cardiovascular risk, to patients with a cardiovascular in-
dication.87,88 This practice is recommended by interna-
tional clinical practice guidelines, ® particularly for pa-
tients with more prevalent and high-risk CVDs, such as
heart failure and coronary artery disease. ®® The Portu-
guese Directorate-General for Health (Direcdo-Geral da
Saude, DGS) strongly recommends vaccination for pa-
tients with CVD in its latest guidelines on seasonal in-
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fluenza vaccination (Standard 006/2023: Seasonal Vac-
cination Campaign against Influenza: Fall/Winter 2023
-2024).©v

Influenza infection increases the risk of myocardial in-
farction and decompensation of chronic heart diseases,
such as heart failure.

Influenza vaccination decreases the risk of myocardial
infarction by 19% to 45%, a magnitude similar to other
cardiovascular disease primary prevention strategies. It
also reduces the risk of adverse events in patients with
acute myocardial infarction.

> DOES INFLUENZA HAVE A DIFFERENT IMPACT IN
PERSONS WITH DIFFERENT PROFILES OF DIABETES,
AND MIGHT IT CONTRIBUTE TO DIABETIC DECOM-
PENSATION?

Diabetes is a global public health problem whose preva-
lence has more than doubled in the past 20 years; in
2021, 537 million adults (20 - 79 years) across the world
had diabetes. ©® According to the National Diabetes
Observatory, the prevalence of diabetes in Portugal in
the same year was 14.1% in adults aged 20 - 79 years and
27.1% in those aged 60 - 79 years. ©

Comorbidities such as heart disease are common in
people with diabetes. A person with diabetes who deve-
lops influenza thus is more likely to develop severe and
even fatal complications. ©¥ People with diabetes have
higher rates of hospitalization, ICU admission, and
pneumonia and influenza-related deaths than those wi-
thout. The odds of being admitted to an ICU for influen-
za are three times higher for people with diabetes (odds
ratio, 4.29) compared with those without. ©°

Several case reports and series have reported that in-
fluenza virus infection can exacerbate diabetic ketoaci-
dosis, a common presentation of type 1 diabetes. (96,97)
Moreover, there is research suggesting that chronic
hyperglycemia may be the primary cause of influenza
complications in persons with diabetes. ® The recruit-
ment of immune cells, neutrophil degranulation, comple-
ment activation, and immune cell phagocytosis can all be
decreased by hyperglycemia, which can collectively limit
the immune response to influenza virus infection. ©®
Blood glucose fluctuations may have an even greater
impact on physiological dysfunction than hyperglyce-
mia. These fluctuations are typically greater and more
frequent in people with diabetes compared with healthy
people. ®@ Elevated glucose levels can increase influenza
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virus replication in pulmonary epithelial cells, cause
structural changes to the lungs that reduce pulmonary
function, and trigger complications, such as heart and
kidney disease. ©» Conversely, influenza might also cau-
se fluctuations in glucose levels. One retrospective co-
hort study determined that influenza was associated
with a 75% increase in the frequency of abnormal gluco-
se levels among type 2 diabetes and negatively impac-
ted quality of life. ™ In summary, decompensated dia-
betes increases the risk of influenza complications, and
influenza can lead to decompensated diabetes.

Many national immunization technical advisory groups
believe that those living with diabetes and other meta-
bolic disorders are high-priority groups for influenza
immunization. In Portugal, people with diabetes have
been targeted since 2001, and in 2017 - 18, the NHS in-
troduced free vaccination for this population. "

Many studies support the benefit of seasonal influenza
vaccination in people with diabetes. Most of the studies
identified in a systematic review on the immunogenicity,
safety, and effectiveness of seasonal influenza vaccina-
tion in people with diabetes reported comparable im-
munogenicity in people with diabetes and healthy or
non-diabetic participants. 1 The seroconversion and
seroprotection rates 1 month after vaccination were ge-
nerally above the recommended criteria for licensure (>
40% and > 70%, respectively). A retrospective cohort
study comprising around 120,000 people with type 2
diabetes found that vaccine recipients had a 24% lower
all-cause mortality rate during the influenza season than
non-vaccinated participants. " The above systematic
review also found that most studies analyzed reported a
significant association between seasonal influenza vacci-
nation and a reduced risk of hospitalization in persons
with diabetes. The vaccines were also found to be well
tolerated by children with type 1diabetes and adults with
type 1 and 2 diabetes, confirming the safety profile of
seasonal influenza vaccination. Another study found
seasonal influenza vaccination to be associated with a
considerably lower risk of all-cause mortality in people
with diabetes, especially those aged > 65 years. ©

The CDC recommends that persons with diabetes, like
those with CVD, should be immunized with 11Vs not LAI-
Vs. 194 Influenza vaccination of this risk group has been
shown to be effective and is even globally advised.1 The
American Diabetes Association 2023 Standards of Me-
dical Care in Diabetes caution against using LAIVs in pa-
tients with chronic conditions such as diabetes and re-
commend instead inactive or recombinant vaccines. The
standards also suggest an additional benefit from the
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high-dose quadrivalent inactivated influenza vaccine in
individuals aged > 65 years. %%

People with diabetes have higher rates of hospitaliza-
tion, ICU admission, and pneumonia and influenza rela-
ted deaths. Influenza infection can contribute to diabetic
decompensation and chronic hyperglycemia may be the
primary cause of influenza omplications in persons with
diabetes.

Influenza vaccination of persons with diabetes has been
shown to be effective, safe, and associated with lower
all-cause mortality and hospitalizations.

> ARE CERTAIN IMMUNOCOMPROMISED PATIENTS
MORE SUSCEPTIBLE TO INFLUENZA AND ITS COM-
PLICATIONS?

Data suggest that patients with seasonal or pandemic
influenza have significantly higher morbidity and mor-
tality in the presence of secondary infections or bacte-
rial coinfection. 741%19 |t has been shown that up to
75% of influenza patients who develop pneumonia test
positive for bacterial coinfection. ™ Acute respiratory
failure in immunosuppressed patients admitted to the
ICU has been linked to a very high mortality risk, 1 al-
though the exact rates and impact of infection in this
population are not well understood. ™

Nevertheless, the link between delayed antiviral treat-
ment and worse outcomes is clear. Solid organ trans-
plant recipients on immunosuppressive medications are
highly susceptible to more severe symptoms when they
have influenza. ™ Pneumonitis is common in this popu-
lation and can be fatal in up to 7% of patients. M2 Acu-
te rejection and graft dysfunction following influenza
have been reported in lung and non-lung transplant
recipients. ™ In renal transplant recipients, HIN1 in-
fluenza has been linked to increased allograft dysfunc-
tion. (112,113)

People with HIV are also considered to be a high-risk
group for influenza complications. Impaired T-cell reac-
tivity in this population can lead to severe and prolon-
ged influenza infections. ™ Influenza-associated hospi-
talizations and deaths were considerably higher among
patients with HIV/AIDS before the widespread use of
highly active antiretroviral therapy (HAART). Cardiopul-
monary hospitalization rates in this population fell by
53% with the advent of HAART, although they are still
higher than in the general population. 0

Over 50,000 patients receive hematopoietic stem cell
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transplants every year worldwide. M Intensive pretrans-
plantation conditioning, consisting of high doses of che-
motherapy and/or radiotherapy, leaves patients severely
immunocompromised for months after transplantation.
While influenza is relatively uncommon in this setting, it
is associated with an increased risk of pneumonia and
mortality (up to 43% in the latter case). ™™ Influenza is
also a serious complication in patients with hematologic
malignancies on chemotherapy, many of whom develop
pneumonia. ™)

> IS THERE AN OPTIMAL TIME TO VACCINATE PA-
TIENTS UNDERGOING IMMUNOSUPPRESSIVE THE-
RAPY?

Most international and national organizations recom-
mend vaccination for patients with immunosuppressive
conditions. 812 Vaccines can protect against seconda-
ry bacterial infections and influenza. The CDC recom-
mends annual vaccination with 11Vs or quadrivalent re-
combinant vaccines and advises against LAIVs for both
immunocompromised people and close contacts. ™
The Infectious Disease Society of America recommends
annual IV immunization for immunocompromised in-
dividuals older than 6 months. ™ This group of patients
includes people with HIV infection with solid organ or
hematological malignancies and people on long-term
immunosuppressive therapy. The recommendation is
supported by the CDC, the American Society of Blood
and Marrow Transplantation, and the European Group
for Blood and Marrow Transplantation, although the re-
commended windows for vaccination differ.

While the US guidelines support lifelong immunization, 12"
European guidelines encourage tailoring decisions to in-
dividual patients. 29 Patients who are highly unlikely to
respond, such as those receiving intensive induction or
consolidation chemotherapy for acute leukemia or those
who have recently received anti-B-cell antibodies are the
only patients who should not be administered IIVs. ()
There is no question that immunization against influen-
za is essential. It should be noted however, that immu-
nocompromised patients have an increased likelihood
of influenza infection and more severe illness and that
vaccines are less effective in this population. Additio-
nally, very little information is available on the outcomes
of ongoing annual vaccination programs. More clinical
trials using pertinent clinical outcome metrics would
significantly improve the capacity to recommend vacci-
nations forimmunocompromised patients in a more in-
formed manner.
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> HOW IMPORTANT IS THE PREVENTION OF IN-
FLUENZA AND ITS COMPLICATIONS IN HEALTHY
AGEING?

Ageing is an undeniable risk factor contributing to in-
fluenza associated morbidity and mortality. Beyond in-
trinsic factors such as immunosenescence and physiolo-
gical changes, chronic disorders further increase older
individuals' susceptibility to influenza.122 Yet, environ-
mental factors also play a role, exposing older persons
to higher transmission risks in enclosed settings such as
health care facilities and senior housing. ™ Infection ra-
tes, in such cases can be as high as 40%, ¥ influenced
not only by environmental conditions but also by the
heightened vulnerability of older residents.

The CDC's definition of influenza-like illness includes fe-
ver with a cough or sore throat, but this characterization
poses challenges when applied to older populations.
Although influenza holds a substantial risk of morbidity
and mortality among older persons, clinical presenta-
tion is often unconventional, with less fever. ™ This at-
tenuated fever response might be due to distinct ther-
moregulatory or baseline temperature shifts. Use of a
lower fever threshold for suspected influenza in older
adults thus might improve detection. 29

Older adults can also exhibit less typical symptoms often
overlooked in diagnosis, such as behavioral changes,
acute confusion/delirium, perceptual disturbances, ano-
rexia, dehydration dizziness, falls, and incontinence.
Cognitive impairment further complicates influenza de-
tection as older patients may struggle to communicate
symptoms to health care professionals, whether the ill-
ness manifests through traditional or atypical symptoms
or as exacerbations of underlying chronic conditions,
notably heart and pulmonary ailments. 29 These chal-
lenges contribute to the high rates of underdiagnosed
cases, obscuring the recognition of the impact of in-
fluenza on older adults and explaining the surprisingly
low rates of confirmed influenza in this population. 2%
Hospitalization rates and length of stay are substantially
increased in individuals aged > 65 years.129,130 In Por-
tugal, influenza hospitalization rates in this age group
are over triple those observed in younger groups. " In-
fluenza escalates mortality rates, with 90% of related
deaths occurring in older individuals. ¥ It also leads to
deterioration of physical, cognitive, and functional abili-
ties, and impaired activities of daily living. ™2 All these
potential repercussions highlight the need for better
prevention and management.

According to the WHO, influenza vaccination offers 70%
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to 90% protection in healthy adults.1 It benefits commu-
nity dwelling, institutionalized, and hospitalized older
persons. For community-dwelling adults aged > 65
years, influenza vaccination has been linked to a 48%
reduction in mortality risk and a 27% reduction in hospi-
talization risk. ¥ Vaccinated hospitalized older patients
have lower ICU admission, invasive ventilation, and bac-
terial pneumonia rates. ™4 Influenza vaccination is cost
effective and can reduce costs by 2.75% and years of life
lost by over 50%. 34

The WHO thus considers influenza vaccination to be the
main preventive strategy in older persons, despite dimi-
nished immune responses, and views it as a critical com-
ponent of healthy aging. @ Future studies should priori-
tize the creation of an effective, strain-independent
influenza vaccine that optimally stimulates the aged
immune system. ™% Recommending the most effective
vaccines remains key. Misbeliefs that vaccination can tri-
gger influenza or cause more severe illness, together
with the notion that reduced social contact minimizes
transmission, contribute to vaccination reluctance.
Individual, group-based, and community-level health
literacy interventions, improved accessibility, and free
vaccination could all enhance vaccination uptake and
adherence.

> IS HIGH-DOSE INFLUENZA VACCINE EFFECTIVE
IN ADVANCED AGE?

Influenza vaccine responses tend to become less effecti-
ve with age and immunosenescence. 36138 Strategies
such as higher antigenic doses and the use of adjuvants
have been evaluated as a means of enhancing vaccine
immunogenicity and clinical effectiveness in older
adults. ™% In an RCT comparing a more immunogenic
high-dose trivalent vaccine with a standard-dose vacci-
ne during the 2013 - 14 influenza season, Gravenstein et
al. 9 observed reduced respiratory related hospital ad-
missions in nursing home residents aged >65 years who
received the high-dose vaccine (3.4% vs. 3.9% over 6
months). In a follow-up study, the authors noted lower
mortality (17.1% vs. 18.3%) with the high-dose vaccine
and comparable functional decline rates. ™9 Their fin-
dings are corroborated by other studies. ™43 Diaz Gra-
nados et al. ™ found that high-dose 11Vs lowered the
risk of pneumonia, cardiorespiratory ilinesses, and hos-
pitalization in older adults, benefits that were echoed in
a meta-analysis by Lee et al. ™ A systematic review
comparing the effectiveness of adjuvanted vaccines ver-
sus non-adjuvanted standard and high-dose vaccines in
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adults aged > 65 years during multiple influenza sea-
sons showed that the adjuvanted and high-dose non-
-adjuvanted influenza vaccines were effective alternati-
ves to standard-dose vaccines for older individuals. ™4
Overall, high-dose influenza vaccines have consistently
outperformed standard-dose vaccines across various
trials and methodologies, leading the Portuguese NHS
to recommend Efluelda, a quadrivalent high-dose vacci-
ne, for nursing home residents. Notably, the benefits al-
so extend to relatively younger community-dwelling
older adults. ™ Scientific evidence supports the efficacy
of high-dose vaccines irrespective of age, comorbidities,
frailty, and prior vaccination history. % As immunose-
nescence affects vaccine efficacy beyond institutionali-
zed individuals, limiting high-dose vaccines to this po-
pulation raises ethical concerns.

Immunosenescence, physiological changes, and chronic
illnesses increase the susceptibility of older people to flu.
Flu in older patients is associated with higher hospitali-
zation, length of stay, and mortality. Around 90% of flu-
-related deaths occur in older people.

Flu vaccination is the main prevention strategy for older
persons and a critical component of healthy aging

Responses to the flu vaccine tend to be less effective in ol-
der persons. Strategies such as higher antigenic doses and
the use of adjuvants have been shown to increase vaccine
immunogenicity and clinical efficacy in older adults

> WHAT ARE THE MOST EFFECTIVE STRATEGIES
FOR INCREASING INFLUENZA VACCINATION COVE-
RAGE RATES?

The most crucial and widespread influenza vaccination
goal in Europe is to protect vulnerable populations both
directly (by vaccinating older adults and patients with
chronic medical conditions) and indirectly (by vaccina-
ting close contacts of people at risk, such as health care
professionals and formal and informal health care provi-
ders). Since December 2009, the EU Council has urged
EU Member States to develop and implement action
plans and policies aimed at achieving a seasonal in-
fluenza vaccine coverage rate of 75% among people
aged > 65 years. ™® Coverage rates have improved
across risk groups in Portugal, which achieved a rate of
76% among individuals aged >65 years in 2019 - 20, re-
flecting the effectiveness of the country’s policies to su-
pport and facilitate access to vaccination. ©
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According to the Portuguese Vacindmetro study, this
success is built on three main pillars, the first being easy
access to free vaccination. The lowest vaccination cove-
rage rate (42.8%) was observed in people aged 60 - 64
years. @ Although vaccination is advised in this age
group, people aged 6064 years were not classified as a
risk group until 2020, meaning they were ineligible for
free vaccination. Older adults, by contrast, have had ac-
cess to free vaccines since 2012. 7148 These differences
in coverage rates highlight the value of offering free in-
fluenza immunization to risk groups. © Numerous stu-
dies have shown the benefits of free vaccination poli-
cies. 49152 Moreover, vaccination at community health
centers, without the need for prescriptions or appoint-
ments, as well as pharmacy vaccination programs, are
key to increasing influenza vaccination uptake.

The second pillar for success identified was a physician
recommendation, particularly when this came from an
attending physician or family doctor. According to the
Vacindmetro study, a physician recommendation was
the main reason that led to influenza vaccination, with
both vaccinated and unvaccinated individuals agreeing
that a physician recommendation strongly influenced
their decision. This was especially striking among preg-
nant women, where 84.6% of those vaccinated mentio-
ned a physician recommendation as the main reason. ©
The third and final pillar for success is increased vaccine
literacy and awareness linked to national campaigns led
by government agencies and scientific groups. The Vaci-
németro initiative revealed that people continue to ha-
ve misconceptions regarding the potential complica-
tions of influenza, despite the significant link between
influenza and the development/exacerbation of certain
chronic diseases. ©" This may, however, have changed
somewhat with increased awareness stemming from the
mass vaccination campaigns during the COVID-19 pan-
demic.

According to the latest data from the Vacindmetro, just
52.6% of health care professionals in contact with pa-
tients have been vaccinated against seasonal influenza
since the start of the 2022-23 season, highlighting the
need to increase coverage among health care professio-
nals. Vaccination of health care workers protects both
workers and their families, reduces absenteeism, and
helps control infections in health care environments, wi-
th a positive impact on patient transmission and morbi-
dity and mortality. ™% It also sets an example for the
broader population. Targeted awareness campaigns
and onsite vaccination programs could increase influen-
za vaccination uptake among health care workers.
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In summary, widespread access to free vaccines, patient
provider communication, and information are key to a
successful vaccination strategy.

Widespread access to free vaccines, patient-provider
communication, and information represent three main
strategies to increase influenza vaccination rates.

> CONCLUSIONS

These evidence-based recommendations for health ca-
re professionals and the general public are designed to
emphasize the importance of vaccination in vulnerable
populations and address common misconceptions sur-
rounding vaccine safety and effectiveness. The aim of
this position paper is to provide a comprehensive un-
derstanding of current best practices for influenza vac-
cination and highlight the critical role that vaccination
plays in promoting public health, increasing awareness,
and encouraging more people to get vaccinated.

Considering the scientific evidence presented, the SPP,

SPD, SPC, SPGG, NEGERMI-SPMI, and SPDIMC present

the following recommendations and conclusions:

- Influenza vaccination is the cornerstone of efforts to
reduce the burden of influenza and its complications,
especially in high-risk groups such as older people,
young children, pregnant women, and patients with
chronic medical conditions.

— IIVs are safe and effective, and high-dose inactivated
vaccines should be prioritized in all adults aged > 65
years.

— Descriptive studies have shown that influenza vaccina-
tion significantly reduces hospitalizations and morta-
lity in immunocompromised patients and patients
with respiratory diseases (namely, COPD), CVD, and
diabetes.

— These high-risk groups should be vaccinated annually,
and health care professionals should ensure timely pres-
cription, including at the time of hospital discharge.

— Vaccination of health care professionals against in-
fluenza is vital given their higher exposure to both the
virus (risk of infection) and high-risk patients (risk of
transmission). It confers multiple benefits, including
infection control in health care environments, lower
absenteeism, reduced patient transmission, reduced
morbidity and mortality, and promotion of broader
vaccination by way of example.

— The EU Council’s target of a vaccine coverage rate of
75% for individuals aged > 65 years has been achie-
ved in Portugal thanks to free-of-charge, easily acces-
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sible vaccination, physician recommendations, epide-
miologic surveillance, and national awareness
campaigns.

— To further increase vaccination coverage rates, strate-
gies such as health literacy interventions, enhanced
accessibility, and no-cost immunizations should be
employed.
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