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ABSTRACT
Influenza affects millions globally each year, often causing severe complications, hospitalizations, and deaths, particu-
larly among the elderly. As the global population ages, infections will pose a growing health risk. Annual vaccination 
remains the most effective way to prevent influenza and its complications. After the age of  65, people suffering from 
chronic diseases become the majority of  this population category. All the data support that most of  the population 
over 65 years old, whose immune system goes through immunosenescence, presents multimorbidity, requiring age-ap-
propriate anti-influenza protection. The immune response to the traditional influenza vaccine has been proven to be 
lower in the elderly, highlighting the need for a more immunogenic vaccine specifically tailored to the elderly popu-
lation group. Therefore, high-dose (HD) influenza vaccines have demonstrated their safety and are more effective in 
preventing influenza and its associated complications compared to standard-dose (SD) vaccines in the elderly in the 
context of  immunosenescence. These recommendations focus on the safety, effectiveness, and efficacy of  HD influen-
za vaccines, adapted to the elderly and available on the Romanian market, to increase the vaccination rate and, thus, 
protect against influenza infection and its complications. Therefore, strategies such as increased accessibility and free 
immunizations, as well as ensuring that flu vaccines for the elderly are prescribed without restrictions based on the 
number of  comorbidities, should be used.
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GENERAL DATA: INFLUENZA - THE DISEASE AND 
ASSOCIATED COMPLICATIONS

According to the World Health Organization (WHO), globally, 
influenza is responsible for 3–5 million cases of  severe illness 
and up to 650000 deaths from respiratory disease each year [1]. 
Statistics in Europe show that influenza infection represents the 
highest burden of  the 31 infectious diseases, i.e., 30% of  the total 
burden of  communicable diseases [2]. Seasonal influenza viruses 
are pathogens that produce a highly infectious respiratory disease 
that occurs worldwide as an epidemic [3,4]. The viruses are pri-

marily transmitted via the respiratory route, from one person to 
another, with the disease mainly occurring in the cold season in 
the northern and southern hemispheres [4-7]. In Romania, the 
influenza season starts in October and can last up to May [8].

The effects and extent of  seasonal influenza epidemics occur-
ring each year depend on several factors. Among these signifi-
cant are the circulating (predominant) strains, the population's 
vaccination rate, and the virus mutation compared to previous 
seasons [9]. 

Clinical symptoms of  seasonal influenza are often described 
as a sudden onset of  illness, with high fever, sore muscles and 
headache, dry cough, sore throat, and other respiratory symp-
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toms [9-14]. The illness lasts 5 to 7 days on average [9]. Its se-
verity varies from mild to severe and can lead to other secondary 
conditions (e.g., sinusitis, otitis, bronchitis, pneumonia, as well as 
cardiovascular complications or encephalitis, especially in the 
case of  pre-existing conditions) [9,11,14]. Pneumonia is the most 
common respiratory complication associated with influenza in-
fection.

Usually, individuals without comorbidities recover quickly if  
the progression is not complicated, while morbidity (linked to se-
vere disease progression) and mortality are observed primarily in 
the following populations at risk: the elderly (with an age of  ≥60 
years), pregnant women, people suffering from chronic diseases 
or congenital/acquired immunodeficiency [15-18].  

If  influenza viruses also impact the lower airways during the 
progression of  the disease, this can lead to severe pulmonary com-
plications caused by the influenza viruses themselves, triggered 
immune pathology, or interaction with other (mostly bacterial) 
pathogens [19,20]. There is an increased risk of  pulmonary com-
plications in chronic pre-existing conditions of  the lung [21,22]. 
Cardiovascular complications include acute pre-existing heart 
failure flares, myocardial infarction, or stroke [23-27]. Rarely, 
myocarditis or encephalitis occurs in connection with influenza 
[28-31]. Very severe forms of  influenza can lead to death [21].

INFLUENZA’S BURDEN AND ITS ASSOCIATED 
COMPLICATIONS FOR HIGH-RISK POPULATIONS, 
INCLUDING THE ELDERLY, AND THE IMPORTANCE 
OF INFLUENZA VACCINATION

Whereas influenza viruses play a major role in causing respira-
tory diseases worldwide, including severe lower respiratory tract 
diseases, hospitalizations, and even death, there is a substantial 
burden of  this illness on the health systems. Usually, the highest 
rates of  severe influenza-associated illness and hospitalizations 
are reported in population groups at extreme ages and those with 
underlying conditions [32]. 

To reduce the impact of  influenza infection, the WHO recom-
mends initiating or expanding vaccination programs and priori-
tizing pregnant women, children (<5 years), the elderly, individu-
als with chronic conditions, and healthcare workers [32].

The Centers for Disease Control and Prevention (CDC) pre-
viously estimated that during the 2018/2019 influenza season in 
the U.S., there were approximately 29 million influenza infec-
tions, with 380000 cases resulting in hospitalization. These data 
may increase significantly in more severe influenza seasons, such 
as 2017/18, when 41 million cases were confirmed, with 710000 
hospitalizations. In the 2017/18 and 2018/19 seasons, most hos-
pitalized patients due to influenza were elderly [33].

A meta-analysis published in September 2021 found that 
influenza viruses contribute to over 5 million hospitalizations 
globally, primarily among people aged 65 and over. The study, 
which reviewed data from 55 countries across all WHO regions 
between 1982 and 2016, assessed influenza-associated acute low-
er respiratory tract infections (ALRTIs) and hospitalizations in 
adults. Understanding the disease burden helps researchers and 
policymakers evaluate the impact on different groups and com-
pare it to other causes of  morbidity and mortality. The analysis 
estimated that seasonal influenza is linked to 14% of  ALRTIs in 
hospitalized adults [34,35]. In 2016, there were 5.7 million hos-
pitalizations due to influenza-related ALRTIs and 32.1 million 

episodes of  ALRTI worldwide. Most hospitalizations and ALRTI 
episodes were in younger adults, while hospitalization rates due 
to influenza were 5-fold higher in people ≥65 years of  age com-
pared to the 20-64 age segment. In Romania, in the 2022-2023 
influenza season, the age groups 2-4 years, 5-14 years, and 15-49 
years had the highest incidence of  cases of  influenza, but compli-
cations and deaths were 80% in the age groups 50-64 years and 
>65 years [36]. 

These estimates align with or slightly exceed, global figures 
on influenza-related morbidity and mortality, underscoring the 
significant burden of  severe illness and hospitalizations among 
adults. Despite WHO's recommendations for vaccinating high-
risk groups, such as the elderly, young children, pregnant women, 
and those with chronic conditions, global vaccine uptake remains 
low. Additionally, standard-dose (SD) influenza vaccines may be 
less effective in certain populations, particularly the elderly, com-
pared to younger adults [32].

Chronic obstructive pulmonary disease (COPD) is the most 
common underlying condition in patients hospitalized with acute 
respiratory illness during an influenza epidemic, highlighting its 
role as a significant factor in poor outcomes [37-39]. Globally, 
COPD ranks as the third leading cause of  death, responsible for 
3.23 million deaths in 2019 [40]. Acute exacerbations are the pri-
mary drivers of  morbidity and mortality associated with COPD. 
Tracheobronchial infection [41] is caused by respiratory viruses, 
the most frequent triggers, accounting for approximately 30% to 
50% of  cases [42,43]. 

Vaccination offers significant benefits over refusing immuni-
zation in preventing adverse clinical outcomes in patients with 
COPD, including death. Studies have demonstrated that influen-
za vaccination substantially reduces all-cause mortality, as well as 
deaths related to respiratory complications and acute coronary 
syndrome events [44,45]. COPD exacerbations can be triggered 
by reduced lung activity after influenza infection and heightened 
vulnerability to other infections. Consequently, vaccination be-
comes essential in preventing these flare-ups [46]. 

During the influenza epidemics, increased cardiovascular mor-
tality rates have been recorded. This was recognized as early as 
the beginning of  the 20th century, but the specific association 
of  influenza and other respiratory infections with myocardial in-
farction (MI) was only described decades later. A recent study 
presented an increased risk of  MI during the first week after 
infection with laboratory-confirmed influenza virus, respiratory 
syncytial virus, or other respiratory viruses. The risk is 6, 4, and 3 
times, respectively, higher than the risk in the year before or after 
contracting the respiratory infection [47].

A hypothesis was debated: influenza virus infection may in-
duce thrombophilia and thrombosis on an existing atheroscle-
rotic plaque, leading to acute coronary occlusion and, ultimately, 
acute myocardial infarction (AMI) [48].

A comprehensive study examining nearly 2 million hospitaliza-
tions for acute myocardial infarction (AMI) revealed that patients 
simultaneously suffering from influenza experienced significantly 
worse clinical outcomes compared to those with AMI alone [49]. 
Influenza-related respiratory infections not only elevate the risk 
of  AMI but also contribute to poorer prognoses for hospitalized 
patients, including a higher incidence of  complications, extended 
hospital stays, and increased mortality rates [50].

Both observational studies and randomized controlled trials 
(RCTs) provide evidence that the influenza vaccine can reduce 
the occurrence of  cardiovascular events, particularly among 
high-risk populations [51]. This level of  protection is compara-
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which can serve as a predictor of  mortality. Key characteristics 
of  immunosenescence include an inverted CD4/CD8 ratio, a 
decrease in naïve T-cells, an increase in terminally differentiated 
T-cells, and oligoclonal expansions of  virus-specific T-cells. Ad-
ditionally, significant changes occur in Natural Killer (NK) cells 
as people age [66].

Numerous studies have highlighted how aging induces immu-
nological changes during viral infections and in responses to vac-
cines. Immunosenescence plays a role in increasing vulnerability 
to infectious diseases and reducing the efficacy of  vaccines. The 
elderly population is particularly susceptible to vaccine-prevent-
able infections such as influenza and varicella-zoster virus (VZV) 
[68].

Influenza is a major contributor to global morbidity and mor-
tality rates because influenza virus infections lead to frequent 
hospitalizations and deaths among the elderly. There are more 
complication cases and hospitalizations among people ≥65 years 
of  age due to seasonal influenza compared to younger people 
[69,70], with up to 90% of  influenza deaths occurring in this 
age group.

In addition to intrinsic factors like immunosenescence, phys-
iological modifications, and alterations, chronic conditions also 
increase older adults` susceptibility to influenza [71]. After the 
age of  65, people with chronic diseases become the majority in 
this population group. A large-scale study showed that 30.4% 
of  adults between 45 and 64 had two or more chronic diseases. 
Among those aged 65 to 84, 65% were affected by multimorbidi-
ty, and this proportion rose to 80% in individuals over 85. Consis-
tent findings from other research indicate that more than half  of  
the population has at least one chronic condition by age 50, and 
over 50% experience multimorbidity by age 60 [72]. 

Data from the Ana Aslan National Institute of  Gerontology 
and Geriatrics show that, in 2023, 82.31% of  patients had at 
least five concurrent diagnoses, and 70.14% had at least six diag-
noses at discharge.

Multimorbidity and aging lead to frailty, which, in turn, results 
in a higher risk of  complications and severe clinical outcomes 
[73]. Frailty is a clinically recognized condition marked by in-
creased vulnerability due to age-related declines in physiologi-
cal functions across multiple organs and systems, compromising 
the body's ability to cope with stress [74,75]. Extensive evidence 
shows that frail individuals are more prone to infectious diseases 
and are more likely to experience severe disease progression and 
long-term complications [76]. 

The influenza vaccine has been shown to significantly re-
duce both mortality and hospitalization rates among communi-
ty-dwelling elderly individuals. Specifically, it is linked to a 48% 
reduction in the risk of  death and a 27% decrease in the likeli-
hood of  hospital admissions, highlighting its critical role in pro-
tecting older adults from severe influenza-related complications 
[77].

A panel of  experts published a review analyzing evidence from 
31 studies conducted between 1986 and 2002, examining the 
post-vaccination immune response to influenza in the elderly, 
compared to younger adults from North America, Japan, Israel, 
and nine European countries. Most studies involved the recom-
mended trivalent SD influenza vaccine, containing 15 micro-
grams of  antigen per strain, though some included vaccines with 
antigen doses ranging from 10 to 50 micrograms to assess the 
effect of  dose variation. The study performed a weighted analysis 
of  the likelihood of  post-vaccine response, focusing on serocon-
version and seroprotection rates for each antigen (H1, H3, and 

ble to other common cardiovascular prevention methods, such 
as smoking cessation, antihypertensive treatments, and statin 
use [52-54]. These findings underscore the value of  influenza 
vaccination as an essential intervention in cardiovascular health 
management, especially for those with pre-existing conditions or 
heightened risk of  cardiac events. It has also been shown that 
older adults with a prior history of  acute myocardial infarction 
(AMI) experience a lower risk of  cardiovascular events when they 
receive the influenza vaccine [55]. 

The influenza vaccine, a cost-effective, well-tolerated, and 
easily implemented preventive measure, should be administered 
annually to patients with cardiovascular disease alongside other 
guideline-recommended therapies to help lower cardiovascular 
risk [56,57]. The International Good Clinical Practice guidelines 
[58] emphasize its use, particularly in patients with prevalent and 
high-risk cardiovascular conditions [59].

Another pathology that can lead to complications following in-
fluenza infection is diabetes mellitus. This is a global public health 
concern, with its prevalence doubling over the past 20 years [60]. 
When a person with diabetes contracts the influenza virus, they 
are at a higher risk of  developing complications [61]. Individuals 
with diabetes experience higher rates of  hospitalization, intensive 
care unit admissions, and mortality due to acute pneumonia and 
influenza infection compared to those without diabetes [62]. Ad-
ditionally, research suggests that chronic hyperglycemia may be a 
key factor contributing to influenza complications in individuals 
with diabetes. Increased glucose levels can accelerate the influen-
za virus replication in lung epithelial cells, causing structural lung 
changes that impair function and heighten the risk of  complica-
tions, such as kidney and heart diseases [50]. 

A retrospective study concluded that influenza was linked to a 
three-quarter increase in the incidence of  abnormal blood sugar 
levels in people with diabetes, which had a detrimental effect on 
their quality of  life [62]. In short, the risk for influenza-related 
complications is increased by decompensated diabetes, and influ-
enza can result in decompensated diabetes.

The CDC suggests that people with diabetes, as well as those 
with cardiovascular diseases, should be vaccinated with inacti-
vated influenza vaccines (IIV), not live-attenuated influenza 
vaccines (LAIV) [63,64]. It also suggests additional benefits the 
HD-inactivated vaccine offers in people aged 65 years [65].

THE ELDERLY POPULATION AND THE IMPACT 
OF IMMUNOSENESCENCE ON THE IMMUNE 
RESPONSE TO INFLUENZA VACCINE

People aged 60 and over make up more than 11% of  the world’s 
population, and this percentage is expected to increase up to 22% 
by 2050 [66]. In Romania, the elderly population (≥60 years) 
represents about 26% of  the total population, with an increase 
in the share in recent years, according to a study by the National 
Institute of  Statistics and Economic Studies (INSSE) [67].

Immunosenescence implies the decline of  the immune system 
linked to the aging process, with an increase in morbidity and 
mortality rates. Both the innate and acquired immune system 
are affected by it, leading to increased susceptibility to infections, 
including influenza and its consequences, limiting the immune 
response to pathogens and vaccines [68]. 

Research on the immune system in older adults has revealed 
several immune markers that define an immune risk phenotype, 



JOURNAL of MEDICINE and LIFE

749JOURNAL of  MEDICINE and LIFE. VOL: 17 ISSUE: 7 JULY 2024

© 2024 by the authors. This article is an open access article distributed under the terms and conditions of  the Creative Commons Attribution (CC BY 4.0) license.

An RCT, which included nursing home residents over 65 years 
of  age, compared a trivalent HD influenza vaccine with a tri-
valent SD during the 2013/14 season [83], concluding that the 
HD vaccine resulted in a 12.9% decrease in respiratory hospi-
talizations (3.4% versus 3.9%) for those vaccinated with the HD 
vaccine [84].

Their findings are corroborated by other studies [82,85]. A 
phase IIIb-IV, multicenter, randomized, active-controlled, dou-
ble-blind study compared an HD influenza vaccine with 60 μg 
HA per strain with an SD influenza vaccine with 15 μg HA per 
strain in a population ≥65 years of  age. The study, conducted 
over the 2011/12 and 2012/13 influenza seasons, aimed to assess 
the incidence of  laboratory-confirmed influenza, characterized 
as ILI, as the primary outcome. It also evaluated the vaccine`s 
safety, effectiveness, efficacy in preventing serious adverse events, 
and immunogenicity measured by hemagglutination inhibition 
(HAI) antibody titers. The results indicated that the HD influ-
enza vaccine provided superior protection for individuals aged 
65 and older, demonstrating 24.2% greater efficacy compared to 
the SD vaccine. This increased efficacy was consistent across in-
dividuals with pre-existing high-risk comorbidities, with a relative 
vaccine efficacy (rVE) of  22.1% for those with at least one condi-
tion and 23.6% for those with two or more. The study estimated 
that roughly one-quarter of  influenza-related illnesses could be 
prevented in this population with the HD vaccine over the SD 
vaccine. Additionally, 28 days after vaccination, HAI antibody 
titers and seroprotection rates were significantly higher for the 
HD vaccine across all influenza strains. Overall, the HD vaccine 
provided stronger immune responses and offered better protec-
tion against laboratory-confirmed influenza compared to the SD 
vaccine [82].

Another study compared the immunogenicity and safety of  
the HD influenza vaccine with the SD influenza vaccine in in-
dividuals aged 60 years and older. This phase III, randomized, 
active-controlled, double-blind study included 1528 participants 
who were randomly assigned to receive either HD or SD vac-
cine. The primary immunogenicity goal was to demonstrate the 
superiority of  the HD vaccine over the SD vaccine for all four 
influenza strains 28 days after vaccination. Additionally, the HD 
vaccine resulted in higher seroconversion rates compared to the 
SD vaccine across all age groups and strains. Both vaccines were 
well tolerated in participants aged 60 and older, with similar safe-
ty profiles and no significant concerns. In conclusion, the study 
confirmed that the HD vaccine generated a stronger immune 
response than the SD vaccine, with a favorable safety profile for 
adults aged 60 and above. Moreover, the HD vaccine produced a 
robust immune response, irrespective of  participants` prior influ-
enza vaccination history or pre-existing high-risk conditions for 
influenza-related complications [86].

Both clinical trials and post-authorization data demonstrate a 
good safety profile of  the HD vaccine in the elderly population 
aged 65 years and over [87,88]. The safety profile in clinical trials 
has also been demonstrated by the 281 million doses marketed 
globally.

CDC and the European Centre for Disease Prevention and 
Control (ECDC), as independent data providers, have shown 
that the HD influenza vaccine is linked to a higher frequency of  
local and systemic reactions, but these symptoms are usually mild 
and transient.

Studies conducted using the Vaccine Adverse Event Reporting 
System (VAERS) showed no change in the safety profile in people 
≥65 years of  age [89-91].

B). Prior to vaccination, both age groups had similar antibody 
titers for all three antigens. Post-vaccination, seroconversion rates 
(percentage of  subjects with a 4-fold increase in antibody titers) 
and seroprotection rates (percentage of  subjects with hemaggluti-
nation inhibition (HAI) antibody titers of  ≥1:40) were significant-
ly higher in the younger age group (17-59 years) compared to the 
older group (59 years and above). Differences in seroconversion 
rates were more pronounced for H1N1 and B antigens compared 
to H3N2, while seroprotection rates were similarly lower in older 
adults for all three antigens. Overall, the antibody response in the 
elderly was 2 to 4 times lower than in younger adults, highlighting 
the need for a specially designed vaccine with enhanced immu-
nogenicity for the elderly population [78].

EVIDENCE FOR IMMUNOGENICITY, SAFETY, 
EFFECTIVENESS, AND EFFICACY OF THE HIGH-
DOSE (HD) INFLUENZA VACCINE IN ELDERLY

The World Health Organization believes that the influenza vac-
cine continues to be the main strategy to prevent influenza in-
fection for people ≥65 years of  age and considers it critical for 
healthy aging, one of  the recommended strategies being vaccines 
tailored to this population group, such as high-dose (HD) influ-
enza vaccines. 

Multiple studies indicate that the efficacy of  the influenza vac-
cine tends to decline with age, largely because of  immunosenes-
cence. This age-related weakening of  the immune system reduc-
es the body's ability to mount a strong response to vaccination, 
leading to lower vaccine efficacy in older adults [78-80]. Strate-
gies like HD influenza vaccines have been evaluated to enhance 
immunogenicity and improve the clinical efficacy of  the influen-
za vaccine in older adults.

HD influenza vaccines can be used to enhance the weaker im-
mune response in old age through greater activation of  humoral 
and cellular immunity. The HD vaccine is an egg-derived split 
vaccine containing four times the amount of  haemagglutinin 
(HA), 60 μg per strain, compared to the SD influenza vaccine, 
which contains 15 μg HA/strain [81,82].

In short, HD influenza vaccines try to improve the low efficacy 
of  influenza vaccines:  i) by increased activation of  humoral and 
cellular immunity and/or ii) by a more consistent immunogenicity.

This type of  HD vaccine is not a novelty in the world. It was 
originally developed as a trivalent formulation (HD-TIV) and 
first authorized in the US in 2009, the trivalent formulation (0.5 
ml) being also authorized in Brazil and New Zealand. The quad-
rivalent formulation (HD-QIV) (0.7 ml) was authorized in the 
US in November 2019 and in Europe in April 2020, including 
Romania in May 2020 and Australia, Switzerland, Argentina, 
and Israel in 2021. The latest data (October 2023) show that 281 
million doses of  HD vaccine have been distributed globally, in-
cluding 142 million HD-QIV doses.

The therapeutic indication of  quadrivalent (inactivated, split 
virion) influenza vaccine, 60 micrograms HA/strain, as listed on 
the Romanian marketing authorization, is for active immuniza-
tion in adults aged 60 years and over to prevent influenza.

The efficacy and effectiveness of  the HD influenza vaccine in 
the elderly population (≥60 years), in comparison with the SD in-
fluenza vaccine, have been demonstrated in several randomized 
clinical trials and real-world randomized observational studies.
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randomized trial design capable of  meeting the requirements of  
such a large sample. National data collection registries were used 
to assess the effects of  HD-QIV vs SD-QIV on severe clinical 
outcomes in the elderly population. The randomized study pop-
ulation of  approximately 13000 people was comparable to the 
general Danish population aged 65 to 79, and it was concluded 
that the results could be extrapolated to the whole population. 
The conclusions of  the real-world randomized study were that 
the pragmatic randomized study comparing HD-QIV versus 
SD-QIV using existing infrastructure and national registry data 
proved feasible [96]. 

Moreover, a lower incidence of  hospitalization for influenza 
or pneumonia (rVE: 64.4%) and all-cause mortality (rVE almost 
50%) has been demonstrated in the HD-QIV vaccinated group 
compared to the SD-QIV group. The positive rVE trends pro-
vide new high-quality evidence for the high-dose influenza vac-
cine (HD-QIV); however, the findings require a proper study to 
confirm the exact magnitude of  the effect size, which is already 
underway: DANFLU-2 [96].

As the reduction of  the clinical and economic burden of  influ-
enza infection is a debated topic in the medical world, the Ger-
man Standing Committee on Vaccination (STIKO) also makes 
an analysis that demonstrates the reduction of  the disease bur-
den on health systems starting from a rVE of  only 15% of  the 
advanced flu vaccine dedicated to the elderly. It is essential to 
highlight that research has shown that the HD vaccine achieves a 
relative vaccine efficacy of  24.2%.

In conclusion, it has been shown that, in the following cas-
es, the administration of  an advanced vaccine dedicated to the 
elderly means: i) rVE = 15% - additional prevention of  23013 
influenza-related medical visits, 314 hospitalization cases and 
162 deaths per season with current vaccination rates; ii) rVE = 
15% + 10% increase in vaccination coverage would prevent a 
further 42541 medical visits, 582 hospitalizations and 286 deaths 
per season [97]. Moreover, economic calculations conclude that 
vaccinating people over 60 with an advanced influenza vaccine 
twice as expensive as the conventional vaccine and considering 
an rVE = 15% would be more cost-effective in terms of  the dis-
ease burden [97].

A systematic meta-analysis, updated as of  June 2023, evalu-
ated the rVE of  the HD influenza vaccine compared to the SD 
vaccine in reducing influenza-associated complications among 
elderly individuals. The analysis, covering studies from 12 influ-
enza seasons (2009/10 to 2019/20 and 2021/22) and involving 
over 45 million people aged 65 and older, demonstrated that the 
HD vaccine offers significantly greater protection than the SD 
vaccine. This includes better defense against ILI (rVE=14.3%), 
influenza-related hospitalizations (rVE=10.4%), pneumonia hos-
pitalizations (rVE 27.8%), cardiovascular-related hospitalizations 
(rVE=12.8%), cardiorespiratory hospitalizations (rVE=16.7%), 
and all-cause hospitalizations (rVE=8.2%). Subgroup analyses 
revealed that the HD vaccine consistently provided superior pro-
tection across all elderly age groups (65+, 75+, 85+), regardless 
of  the circulating viral strain or whether the vaccine was antigen-
ically matched or mismatched with the prevailing viral strains 
[98]. 

Thus, RCTs continue to generate high-quality evidence on the 
efficacy of  HD compared to SD vaccines against severe influen-
za-associated complications in elderly, evidence also supported by 
observational data.

Recently, a retrospective national cohort study was published 
in France, involving nearly 8 million adults aged 65 and older. 

Reviewing the 2021/22 and 2022/23 influenza seasons, the 
Enhanced Passive Safety Surveillance (EPSS) in Germany re-
cently concluded that the HD influenza vaccine, routinely used 
as the preferred influenza vaccine for people over 60, showed a 
safety profile consistent with the previous clinical trials [92,93].

In conclusion, vaccination is the primary strategy to prevent 
influenza infection for older adults (≥65 years) and is a critical 
component of  healthy aging. Certain strategies, such as the de-
velopment of  high antigen dose (HD) age-appropriate vaccines, 
have been implemented to increase clinical efficacy and influen-
za vaccine immunogenicity in the elderly.

PROTECTION BEYOND FLU FOR THE HD INFLUENZA 
VACCINE – BACKED UP BY RCTS AND REAL-LIFE 
OBSERVATIONAL, RANDOMIZED STUDIES

The plan to generate data for the high-dose (HD) influenza vac-
cine started as early as 2001. It focused on demonstrating immu-
nogenicity, efficacy, and effectiveness in the elderly population. 
Up to date, numerous immunogenicity trials, pre- and post-au-
thorization, randomized controlled studies, and real-world ob-
servational studies have confirmed that HD vaccine is recom-
mended for the prevention of  influenza in people aged 60 years 
and over. The data generation plan aimed to create a standard 
for influenza vaccines: protection beyond flu. Basically, to ensure 
access to influenza vaccines with better, proven protection from 
influenza infection and its severe complications, especially for 
vulnerable populations such as the elderly. 

RCTs and real-world evidence (RWE) are key in improving our 
understanding of  the impact of  diseases and the effects of  treat-
ments [94]. RCTs are the gold standard for producing reliable ev-
idence of  a product's safety and efficacy within a controlled, ex-
perimental setting. In contrast, real-world evidence (RWE) offers 
longitudinal insights into the comparative tolerability and effec-
tiveness of  treatments, along with their effects on resource utiliza-
tion, healthcare costs, pharmacoeconomics, and patient-reported 
outcomes in everyday clinical practice.

The European Medicines Agency (EMA) is working towards 
incorporating real-world evidence (RWE) into regulatory deci-
sion-making by 2025, acknowledging its significant potential in 
the development, approval, and oversight of  medicines in Eu-
rope. The EMA has outlined a plan to establish methods and 
standards for collecting and utilizing high-quality RWE in collab-
oration with a range of  stakeholders, including patients, health-
care professionals, the pharmaceutical industry, regulatory and 
public health bodies, health technology assessment organizations, 
payers, and academic institutions. The approach views RWE and 
RCTs as complementary tools, both essential for demonstrating a 
medicine's efficacy and effectiveness [95].  

As described above, the high-dose influenza vaccine (HD-QIV) 
demonstrated higher protection than the standard-dose influenza 
vaccine (SD-QIV) among the elderly (≥65 years) against infec-
tion with laboratory-confirmed influenza (rVE: 24.2% [95% CI: 
9.7%-36.5%]) in an RCT [82]. Nevertheless, it was important 
to also assess the rVE of  HD–QIV compared to SD–QIV as 
the primary endpoint of  hospitalization rates among the elderly, 
except that such a study would require a large sample size of  
over 200000 participants [96]. Thus, the DANFLU-1 study, co-
ordinated by a Professor Doctor of  Cardiology from Denmark, 
was designed to assess the feasibility of  an innovative real-world 
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RECOMMENDATIONS ALREADY ISSUED ON THE 
USE OF HIGH-DOSE (HD) INFLUENZA VACCINE IN 
THE ELDERLY

Due to the more effective prevention of  influenza and its asso-
ciated complications, the HD influenza vaccine may also be a 
cost-effective solution compared with the SD influenza vaccine in 
the elderly [102,103]. The HD influenza vaccine is currently rec-
ommended for older people by independent international health 
authorities (CDS, ECDC, NACI, STIKO, etc.), which have pub-
lished ratings reviewing the benefit/risk ratio and high-quality 
evidence. For example, ECDC mentioned in 2020, that the HD 
influenza vaccine may provide better protection against influen-
za [104], while CDC declared in 2022 that advanced influenza 
vaccines had shown benefits compared with standard-dose in-
fluenza vaccine in studies, with the most evidence available for 
high dose vaccine [105]. Additionally, STIKO in Germany made 
clear recommendations for the 2023/24 influenza season, so the 
HD vaccine is preferentially recommended for all persons ≥60 
years of  age [106].

Several medical societies and expert groups in different Euro-
pean countries have made recommendations regarding the use 
of  HD influenza vaccine in the elderly – France, Spain, Italy, 
Portugal, Poland etc. For instance, the French Society of  Geri-
atric and Gerontology recommended, in 2021, the use of  the 
HD vaccine for all 65 years+ due to the superior clinical efficacy 
demonstrated vs. SD vaccine, inviting elderly, as they represent 
the biggest part of  the influenza burden, to be vaccinated with 
HD vaccine from season 2021-22 [107]. In December 2023, a 
multidisciplinary group of  experts in Portugal, representing na-
tional societies for pneumology, diabetology, cardiology, geriat-
rics and gerontology, and infectious diseases, published a position 
paper on influenza vaccination for patients with chronic condi-
tions and older adults. The paper concluded that the HD influen-
za vaccine should be prioritized for all elderly (≥65 of  age). The 
experts` recommendation is grounded in evidence demonstrating 
that influenza vaccination significantly lowers the rates of  hos-
pitalizations and mortality in immunocompromised individuals, 
as well as in those with respiratory, cardiovascular diseases, and 
diabetes [108]. This year, in Poland, important national societies 
and associations (family medicine, cardiology, gerontology, vacci-
nology, diabetology, infectious diseases) concluded that the HD 
influenza vaccine is strongly recommended as the first choice for 
individuals aged 60 years and over [109].

CONCLUSIONS AND RECOMMENDATIONS 

This position paper aims to provide a comprehensive overview of  
the clinical evidence regarding influenza vaccines in the elderly, 
along with current best practices for vaccination. Additionally, 
it aims to highlight the critical role of  influenza vaccination in 
promoting public health, particularly in older populations, by 
reducing the disease burden and improving overall community 
health outcomes. Considering the scientific evidence, the rec-
ommendations of  the well-known international societies (CDS, 
ECDC, NACI, STIKO, etc.), and the recommendations and 
conclusions of  various medical societies and expert groups in Eu-
ropean countries, we present the following conclusions:

• The triad of  vulnerability, immunosenescence, and co-
morbidities makes the elderly a vulnerable population 

The study aimed to assess the rVE of  the HD-QIV compared 
to the SD-QIV in preventing influenza-related hospitalizations. 
The study found that individuals in the HD-QIV group had a 
slightly higher prevalence of  chronic diseases, such as cardiovas-
cular conditions (27.9% in the HD-QIV group versus 26.7% in 
the SD-QIV group). Additionally, a higher prevalence of  multiple 
chronic conditions was observed in the HD-QIV group (55.0% 
with at least one comorbidity compared to 51.8% in the SD-QIV 
group), along with marginally higher mortality rates (1.9% in the 
HD-QIV group versus 1.6% in the SD-QIV group) [99]. The 
study concluded that the HD-QIV had a rVE of  23.3% (in the 
prevention of  influenza-specific hospitalizations compared to the 
SD-QIV. These findings provide additional confirmation of  the 
significant benefit of  HD-QIV in the elderly. As next steps, the 
study will also analyze data from the 2022/23 season [99].

VACCINATION COVERAGE RATE: CURRENT DATA 
VERSUS RECOMMENDATIONS

The elderly are one of  the age groups with the highest risk of  
mortality from influenza due to increased risk of  infection, hospi-
talization, and complications (pneumonia, extrapulmonary and 
cardiovascular diseases). 

Vaccination remains a key solution to reduce the burden of  
influenza among the elderly, and achieving a high vaccination 
coverage rate (VCR) of  ≥75% is an important objective of  the 
WHO and the Council of  the European Union (EU).

Despite recommendations and funding, influenza vaccination 
coverage rates (VCR) vary in European countries. For the 2016-
2017 influenza season, vaccination coverage rates ranged from 
15.7% to 57.1%, with an average vaccination coverage rate of  
44.9% for this season, thus below the WHO and EU recommen-
dations. That is why efforts are needed to increase VCR for those 
with chronic conditions across Europe [100].

According to an analysis of  the National Institute of  Public 
Health, in the 2023/24 influenza season in Romania, the influ-
enza vaccination coverage rate was 5.7% nationwide (versus 8% 
in the previous season), 16.4% in the population ≥65 years, on a 
descending trend from the previous season (23%), and far from 
the WHO and EU recommendations of  a minimum of  75% 
[101].

The most recent data published by the National Institute of  
Public Health refer to the analysis of  influenza infection under 
surveillance for the 2023/24 season. The report shows that in the 
2023/24 season, 2246 cases of  influenza were confirmed by the 
laboratory (compared to 3900 detected in the previous season). 
Most cases of  ILI were registered in the 5-14 age group (28.6%), 
followed by the 15-49 age group (24.9%). Regarding the distribu-
tion of  influenza cases with clinical manifestations, of  the 65135 
reported cases, a percentage of  20.6% were hospitalized (13449), 
and most cases that required hospitalization were people aged 
>65 years (55.6%). During the entire season, 101 deaths con-
firmed with influenza virus were reported to the INSP. The 101 
deaths were registered in the following age groups: 4 at 0-4 years, 
8 at 15-49 years, 18 at 50-64 years, 71 at ≥65 years.
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