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Abstract: Immunization through vaccination is a milestone achievement that has made a tremendous
contribution to public health. Historically, immunization programs aimed firstly to protect children,
who were disproportionally affected by infectious diseases. However, vaccine-preventable diseases
can have significant impacts on adult mortality, health, and quality of life. Despite this, adult
vaccinations have historically been overlooked in favor of other health priorities, because their
benefits to society were not well recognized. As the general population is aging, the issue of
vaccination in older adults is gaining importance. In high-income countries, recommendations
for the routine vaccination of older adults have been gradually introduced. The Italian National
Immunization Plan is considered to be among the most advanced adult vaccination plans in Europe.
However, available data indicate there is low adherence to vaccination recommendations in Italy. The
COVID-19 pandemic has exposed the damage that can be caused by an infectious disease, especially
among adults and individuals with comorbidities. The aim of this “Manifesto”, therefore, is to
provide an overview of the existing evidence on the value of adult vaccination, in the Italian context,
with a call to action to healthcare providers and health authorities.

Keywords: adults; aging; inflammaging; immunosenescence; Italy; recommendations; vaccination;
vaccines

1. Introduction

Immunization through vaccination and safe drinking water have been the two most
effective disease prevention measures of all time [1,2]. The first immunization campaigns
successfully targeted infectious diseases notorious for their devastating consequences,
especially for children [2,3]. The success of these campaigns improved everyday life and
gained public support, as the incidence of diseases previously responsible for massive
mortality and morbidity dramatically decreased [2,3]. High levels of childhood vaccination
coverage were achieved in high-income countries by the late 1950s and in low- to middle-
income countries by the 1980s [4]. Historically, therefore, childhood vaccination was the
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primary focus of societies and health authorities; recommendations for adult vaccinations
followed at a much slower pace [5]. Adult vaccination tended to receive less attention
because other health priorities were deemed more important and because its benefits to
society were not as well recognized [5–10]. At the international level, the importance of
vaccine-preventable diseases (VPDs) in adults was discussed at a meeting held by the World
Health Organization (WHO) in 2017, which concluded that there was a “global mandate”
to vaccinate older adults [8]. VPDs have significant impacts on adult mortality, health, and
quality of life [9]. In high-income countries, 90% of pneumonia-related deaths and 90% of
influenza-induced deaths involve adults aged ≥65 years [10,11]. Chronic diseases in older
adults are more difficult to treat in the presence of infectious diseases. Infectious diseases
may induce cardiovascular complications, increase the risk of heart disease, and worsen
asthma or chronic obstructive pulmonary disease (COPD) symptoms [11–16].

Vaccinations prevent about 6 million deaths every year [1], and their efficacy and
safety have been widely established [17]. In economic terms, vaccination is one of the most
cost-effective health interventions, due to the substantial cost savings and economic growth
that it leads to in the long-term [1]. Nevertheless, only a small fraction (<0.5%) of health
budgets in many European countries was spent on vaccination in the pre-coronavirus
disease 2019 (COVID-19) pandemic era [18].

In high-income countries, recommendations for routine vaccinations in older adults
have been gradually introduced [11,19]. Italy has produced a National Immunization
Plan 2017–2019, which is considered one of the most advanced adult vaccination plans
in Europe [11,20]. However, vaccination coverage data are only available for influenza
vaccination, with data on other adult vaccinations scarce; nevertheless, the data that are
available all indicate low adherence to vaccination recommendations [21–23].

The COVID-19 pandemic has clearly demonstrated the damage that can be caused
by an infectious disease, especially among adults and individuals with comorbidities.
Although all age groups are at risk of contracting COVID-19, older people face a signifi-
cantly higher risk of developing severe illness if they become infected with the virus, due
to physiological changes associated with aging and potential underlying health condi-
tions [9,24,25]. Chronic diseases that increase the risk of severe COVID-19 had already
been identified as underlying risk factors for other infectious diseases [26]. Therefore, the
time has come to prioritize adult immunization via vaccination and strengthen the value
placed on vaccination among vulnerable populations.

The aim of this “Manifesto”, then, is to provide an overview of the existing evidence
on the value of adult vaccination, with examples from the Italian context, and present
healthcare providers (HCPs) and health authorities with a call to action (Figure 1).
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2. We Know
2.1. The Aging Population, an Epidemiological Shift

According to a 2020 European Commission report on the impact of demographic
change in Europe [27], Europeans live their overall long lives in good health. Italians could
expect about 60 healthy life-years at birth in 2018 [27]. Compared with other European
Union (EU) countries as a whole, with an average life expectancy of 80.6 years, Italy has
the second highest life expectancy at birth (82.7 years) after Spain (83.0 years) [28].

Advancements in public health and the subsequent increased life expectancy, com-
bined with a low fertility rate, are skewing the population age structure toward older
ages [29–31]. In 2019, Italy had the second highest absolute number of adults aged
≥65 years in Europe after Germany and the highest proportion (23%) among the gen-
eral population, a proportion that is projected to rise to 36% by 2050 [29]. Globally, one in
six individuals will be aged ≥65 years in 2050 [29]. In Europe, 30% of the population will
be aged ≥65 years by 2070, compared with 20% today [27].

This major demographic and therefore epidemiological shift differs across countries,
as the drivers of the change differ in intensity depending on national factors, such as mi-
gration, birth, and death rates [27]. Nevertheless, it already has measurable consequences:
in Italy, disease burden indicators increased between 1990 and 2017 as a result of popula-
tion aging [31]. This epidemiological shift is a long-term process: the pattern of the age
structure (Figure 2) follows fluctuations in the birth rate, from a high after World War II
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to a progressively decreasing rate since 1964 [32]. The “baby boom” cohort will continue
aging until the 2030s and be gradually replaced within a 30-year period by the cohort of
individuals born between 1960 and 1975 that is currently of working age (Figure 2).
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As this long-term process of epidemiological shift advances, comorbidities and chronic
diseases gain importance with age, and the likelihood of an individual having at least one
chronic disease increases [30,34]. The burden of each disease in older age groups should not
be considered independently, but in relation to the multifaceted dynamics and interactions
of all other comorbidities [30]. These interacting dynamics may result in complex chronic
or acute health states, frailty, or acute cognitive decline [30]. The COVID-19 pandemic
profoundly exposed the vulnerability of older adults with comorbidities to infectious dis-
eases and highlighted the need for robust healthcare systems to assist them [27]. European
data show that 50 million Europeans (mostly ≥65 years of age) suffer from at least two
chronic diseases, while chronic diseases account for 70–80% of all healthcare costs [27].
In Italy, a recent analysis estimated that 8.4 million Italians aged ≥65 years live with one
chronic disease; this analysis, coordinated by the National Institute of Health, was based
on 2015–2018 data on chronic diseases recorded by the surveillance systems “Progresses in
Health in the Italian Local Health Units” (PASSI, Progressi delle Aziende Sanitarie per la
Salute in Italia; dedicated to the population aged 18–69 years) and PASSI d’Argento (“Silver
Steps”; dedicated to the population aged ≥65 years) [35]. According to the same analysis,
more than 50% of Italians aged 65–74 years and about 75% of Italians aged ≥85 years live
with at least one chronic disease. At the same time, 37% of Italians aged ≥85 years live
with at least two chronic diseases (Figure 3) [35]. The most frequent chronic disease is
heart disease, followed by chronic respiratory disease, diabetes, cerebral ischemia, renal
insufficiency, tumors, and liver cirrhosis (Figure 3) [35]. In Italy, cardiovascular diseases are
also the leading cause of death, followed by cancer. Based on 2014 data, 40% of deaths in
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women and 33% in men had cardiovascular etiology; the corresponding figures for cancer
were 24% and 33% [28]. Population aging has also increased the burden of Alzheimer’s dis-
ease and other types of dementia, as indicated by the 77.9% increase in disability-adjusted
life-years (DALYs) between 1990 and 2017 [31]. During the same period, large increases
in DALYs were also recorded for pancreatic (39.7%) and uterine cancers (164.7%) [31].
There has been an increasing trend in the prevalence of chronic diseases over recent years,
particularly among older adults aged ≥65 years. In the 65–84-years age group, from 2000
to 2013, diabetes increased from 12% to 17%, hypertension from 35% to 48%, and heart
attacks from 4% to 6% [36].
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PASSI d’Argento data) [35].

2.2. Aging, Immunosenescence, and Chronic or Infectious Diseases

The human immune system continually changes with age [37]. Multiple gradual
biological alterations (Figure 4) affect the innate and adaptive immune systems and pro-
gressively reduce their functional ability to mount an effective antibody response, a con-
dition known as “immunosenescence” [30,38,39]. Chronological aging per se, i.e., aging
of the brain, heart, lung, as well as musculoskeletal, gastrointestinal, and other body
systems, can also impact the cells involved in the innate and adaptive immune response
(Figure 4) [40]. Apart from age, other external environmental factors, such as personal
history of responses to pathogens, underlying medical conditions, and most importantly
chronic, low-grade inflammation associated with age (referred to as “inflammaging”),
are all important contributors to immunosenescence [40,41]. Inflammaging is induced by
stress and continuous antigen stimulation [42]. These processes gradually increase the
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levels of serum inflammatory mediators, such as interleukin-6 (IL-6), IL-1, IL-1RA, tumor
necrosis factor-α, and C-reactive protein [41]. Eventually, the chronic persistence of low
levels of inflammatory cytokines favors susceptibility to diseases because it facilitates the
reaching of a pro-inflammatory threshold, above which a disease or other disability mani-
fests [42]. Moreover, intracellular modifications of senescent cells during inflammaging can
activate signaling pathways that further increase the secretion of cytokines, chemokines,
and growth factors [41]. The increased levels of pro-inflammatory cytokines are in turn
associated with diseases of older adults, such as the neurodegenerative diseases dementia
and Parkinson’s disease, chronic heart failure, atherosclerosis, and type 2 diabetes [43–47].
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Inflammaging: Risk Factors of Severe COVID-19 in Older People” (https://doi.org/10.3389/fimmu.2020.579220, accessed on
10 October 2021) by Anna Julia Pietrobon, Franciane Mouradian Emidio Teixeira, and Maria Notomi Sato, Front. Immunol.
2020, 11, 579220 [41], available under the terms of the Creative Commons Attribution License (http://creativecommons.or
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Inflammaging is a major contributor to many chronic diseases associated with aging
and acts as a trigger for the clinical manifestation of the respective underlying patholo-
gies [47]. Therefore, immunosenescence has been associated with an increased likelihood
of cancer, diabetes, and COPD, as well as infectious, autoimmune, neurodegenerative, and
cardiovascular diseases [40,48–51]. The age-related decline in immune system responsive-
ness through immunosenescence leads to increased susceptibility to infections in older
adults [52]. Furthermore, the severity and medical sequelae of infectious diseases, such as
influenza, herpes zoster (HZ), pertussis, pneumococcal disease, and COVID-19, increase
with age [9,52–54].

2.3. The Unfavorable Link between Infectious and Chronic Diseases

We have now established that a number of infections are determinants of chronic
diseases [55]. Moreover, chronic conditions can originate from infections [56]. For example,
cervical cancer, the fourth most common cancer among women, is caused by the human
papilloma virus (HPV) [57]; hepatitis B (HepB) and C viruses can cause hepatocellular
carcinoma [58]; and human immunodeficiency virus infection has become a new chronic
disease [59,60].

Infectious diseases, regardless of age, can increase the severity of underlying pre-
existing chronic diseases and lead to functional decline, loss of autonomy, disability, or
death [55]. For example, seasonal influenza infection in people with pre-existing circulatory
or respiratory disease may result in their hospitalization or death [61]. Adults aged more
than 50 years and who have HZ are at increased risk of asthma, heart disease, stroke, and
transient ischemic attack [12,13,62–64], while pertussis infection is likely to increase the
severity of symptoms in patients with pre-existing asthma or COPD [14–16].

2.4. Vaccine-Preventable Diseases and Vaccination Benefits

The efficacy and safety of vaccines is well established and it has been clearly proven
that, with an excellent safety profile, vaccines can help to control, eliminate, and even erad-
icate VPDs [1]. Vaccinations have achieved reductions in the incidence of most childhood
VPDs to such low levels that the severe manifestations and complications associated with
these diseases are no longer remembered [17]. The eradication of smallpox, a devastat-
ing infectious disease caused by the variola virus, and which had afflicted humans for
more than 3000 years, was a landmark achievement [65]. It is hoped that poliomyelitis,
caused by poliovirus, will also soon be under control [1,66]. High vaccination coverage
(>95%) has the potential to eliminate measles in most parts of the world, while combined
measles, mumps, and rubella (MMR) vaccines could probably also eradicate or at least
control rubella and mumps [1]. Furthermore, in vaccinated individuals, infectious diseases
have milder manifestations, shorter duration, and fewer complications [1]. Most vaccines
primarily prevent disease. Others, such as hepatitis A (HepA) and HPV vaccines, offer
protection against both disease and infection, at a level of 90% for HepA and 100% for
HPV; this is known as “sterilizing immunity” [1]. The benefits of vaccination extend well
beyond the prevention of VPDs in individuals and can protect society as a whole [1]. Once
a certain number of individuals in a population has been vaccinated against a particular
pathogen (this number can vary according to the specific pathogen and other factors), the
spread of the pathogen can be halted, a phenomenon known as ‘herd immunity’ [1].

In older adults in particular, vaccinations can protect them from infectious diseases
that have difficult to manage medical complications, require long-term treatments with
an associated risk of adverse events, and result in an overall functional decline [67]. It
is also important for this age group that vaccination can reduce polymedication and im-
prove medication adherence [67]. Furthermore, vaccinations can increase longevity, protect
against secondary diseases and certain cancers, as well as decrease the morbidity and
burden induced by chronic illness [1,67,68]. Evidence suggests that vaccination can reduce
hospital stays, work absences, and dependence on others [67,69]. Influenza vaccination of
individuals aged ≥65 years in the United States (US), for example, was associated with



Vaccines 2021, 9, 1232 8 of 19

a 27% reduction in the risk of hospitalization for pneumonia or influenza (odds ratio
[OR] 0.73; 95% confidence interval [CI], 0.68–0.77) and a 48% reduction in the risk of
death (OR 0.52; 95% CI, 0.50–0.55) [70]. Dual influenza and pneumococcal vaccination
of >48,000 individuals aged >60 years in China was associated with a decreased risk of
hospitalization for acute respiratory illness (OR 0.49; 95% CI, 0.41–0.59) [71]. A recent
meta-analysis of observational studies published up to 2019 found that, in patients with
diabetes, influenza vaccination was associated with a lower mortality rate (OR 0.54, 95%
CI, 0.40–0.74) [72]. The risk of hospitalization due to pneumonia was also lower among
the vaccinated individuals (OR 0.89; 95% CI, 0.80–0.98) [72]. Among patients with COPD,
influenza vaccination significantly reduced exacerbations (weighted mean difference 0.37;
95% CI, 0.64–0.11; p = 0.006) [73]. Pneumococcal vaccination also reduces COPD exac-
erbations and protects patients against community-acquired pneumonia [74]. Moreover,
data suggest that pertussis vaccination can help to prevent symptoms worsening in adults
with pre-existing asthma or COPD [16] and block transmission from adults to vulnerable
populations such as unvaccinated neonates [54]. It is also suggested that the prevention
of HZ through vaccination may reduce the risk of stroke, transient ischemic attack, and
myocardial infarction [12,13,63].

Increased adult vaccination coverage rates would have the additional benefit of
helping in the fight against antimicrobial resistance (AMR) [75–77]. AMR is a major prob-
lem, especially for Italy, which is among the European countries with the highest rate of
drug-resistant isolates; for example, there is a high prevalence of gram-negative bacteria
resistant to multiple antibiotics in intensive care units across Italy [78]. There is also a
high incidence of intubation-associated pneumonia and catheter-associated bloodstream
infections [78], posing serious treatment challenges for patients resistant to last-line antibi-
otics [79]. WHO has issued a global action plan to tackle AMR, and this plan includes the
use of vaccinations [76]. Vaccinations can help to prevent antibiotic resistance [1] in various
ways. They induce antibody-mediated destruction of pathogens and reduce the number
of individuals who require antibiotics, whether in vaccine recipients or other individuals
protected through herd immunity [80–82]. This also leads to reduced opportunities for
pathogens to proliferate and, therefore, resistant strains are less likely to develop [75,82].
In a single-blinded placebo-controlled study in Italy, 13.2% (p < 0.001) fewer courses of
antibiotics were administered to children with a history of acute otitis media who had
previously been vaccinated against influenza [83]. In the US, pneumococcal vaccina-
tion of adults aged >65 years was associated with a 49% reduction in penicillin-resistant
Streptococcus pneumoniae strains [84]. In a retrospective analysis of primary care data in the
United Kingdom, older adults (aged ≥65 years) who had received an influenza vaccine
were 14% less likely to be given antibiotics than their non-vaccinated counterparts [85].

2.5. Vaccination Recommendations

Most high-income countries, including Italy (Figure 5), have developed recommen-
dations for adult (≥19 years) vaccinations [8,19,20,86–89]. The Italian Ministry of Health
recommends the periodic vaccination (every 10 years) of all adults, as well as all women
during each pregnancy, with the combined tetanus toxoid, reduced diphtheria toxoid, and
acellular pertussis (Tdap) vaccine, as well as MMR and varicella vaccination for adults
who have no history of contracting the diseases or relevant previous vaccinations [20].
Annual influenza vaccination is recommended for any adults aged 19–64 years if they
are in a risk group and for all adults aged ≥65 years; the ultimate goal is to expand
this latter recommendation over time to all those aged ≥50 years [20]. In 2020–2021 and
2021–2022, influenza vaccination recommendations have been extended to include adults
aged 60–64 years, to reduce complications and hospitalizations, as the co-circulation of
influenza and severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) viruses
could not be excluded [90,91]. For all adults ≥65 years, pneumococcal and HZ vaccinations
are also recommended (Figure 5) [20]. HepA and pneumococcal vaccinations are recom-
mended for at-risk adults, and HZ vaccination is recommended for at-risk individuals
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aged ≥50 years [20]. The quadrivalent meningococcal vaccine against serogroups A, C, W,
and Y is also recommended for adults in cases of persisting epidemiological risk [20].
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of adults to these diseases should be checked and vaccination offered if susceptible. Susceptible women should be
vaccinated ≥1 month before pregnancy; d Immunosuppression with CD4 lymphocyte count ≥200/mL. Abbreviations:
CD4, cluster of differentiation 4; MenACWY, meningococcal vaccine against meningococcal disease due to serogroups A,
C, W, and Y; MenB, meningococcal vaccine against meningococcal disease due to serogroup B; MMR, measles, mumps,
and rubella vaccine; MMRV, measles, mumps, rubella, and varicella vaccine; PCV, pneumococcal conjugate vaccine; PPSV,
pneumococcal polysaccharide vaccine; Tdap, tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis vaccine; V,
varicella vaccine. Source: Piano Nazionale Prevenzione Vaccinale 2017–2019 (National Immunization Plan 2017–2019) [20].

For women of childbearing potential, the recommendations include having the MMR,
varicella, Tdap, and HPV vaccines, while it is recommended that pregnant women are
vaccinated against influenza and pertussis [92]. Several scientific societies have endorsed
the recommendations for women of childbearing potential and pregnant women, including
the Italian Society of Obstetrics and Gynecology (SIGO, La Società Italiana di Ostetricia e
Ginecologia) [93], the Italian Society of Pediatrics (SIP, Società Italiana di Pediatria), the
Italian Society of Hygiene, Preventive Medicine and Public Health (SItI, Società Italiana
di Igiene, Medicina Preventiva e Sanità Pubblica), the Italian Federation of Pediatricians
(FIMP, Federazione Italiana Medici Pediatri), and the Italian Federation of General Prac-
titioners (FIMMG, Federazione Italiana Medici di Medicina Generale) [94]. For patients
with diabetes, evidence suggests they have an increased likelihood of contracting and
dying from an infectious disease. Therefore, the scientific associations FIMMG, SItI, the
Italian Association of Medical Diabetologists (AMD, Associazione Medici Diabetologi), the
Italian Society for the Study of Diabetes (SID, Società Italiana di Diabetologia), and the
Italian Society of General Medicine and Primary Care (SIMG, Società Italiana di Medicina
Generale e delle Cure Primarie) recommend influenza, pneumococcal, Tdap, HZ, and
meningococcal vaccinations for all patients with diabetes [95]. Lastly, for patients with
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COPD, the Global Initiative for Chronic Obstructive Lung Disease (GOLD) recommends in-
fluenza and pneumococcal vaccinations to decrease these patients’ risk of lower respiratory
tract infections and Tdap vaccination to protect previously unvaccinated adults against
pertussis, tetanus, and diphtheria [74].

As a result of the COVID-19 pandemic, several scientific associations have updated
their vaccination recommendations [74,96,97]. In Italy, SIP, SITI, FIMP, and FIMMG stress
that it is more urgent than ever to increase protection for all diseases that are likely to affect
people at risk of severe COVID-19, and further worsening the health status of the most
fragile population [97]. Therefore, influenza, pneumococcal, Tdap, and HZ vaccinations
should be provided for older adults [97].

2.6. Surveillance of Infectious Diseases in Italy

Despite notification of VPDs being compulsory in Italy, cases are reported on a vol-
untary basis, and underreporting is common [98–100]. The epidemiological value of
surveillance systems is impaired due to their low sensitivity in distinguishing real epi-
demiological changes in diseases from system artifacts [98]. In Italy, a national network
for a sentinel surveillance system has only been established for pediatric cases of measles,
mumps, rubella, pertussis, and varicella [101]. For all other cases of confirmed or suspected
infectious diseases, a passive surveillance system is used [100]. This system is based on
reports from physicians, who must report each case and related information to their local
health unit, which in turn reports to the regional health authority, from where data are sent
to the Ministry of Health and the National Institute of Statistics [100–102]. Following an
increase in bacterial infections in 2015, updated specific standard procedures were issued in
2017 requiring more attention to be paid to the diagnosis of bacterial diseases and improved
timelines for the reporting of invasive bacterial diseases caused by Neisseria meningitidis,
Streptococcus pneumoniae, and Haemophilus influenzae [103,104].

2.7. Vaccination Coverage

The Italian National Immunization Plan has set vaccination coverage objectives, based
on which the coverage rates by 2020 for pneumococcal and HZ vaccination among those
aged ≥65 years should reach 75% and 50%, respectively [105]. The vaccination coverage
target for influenza vaccination was set at a minimum of 75%, particularly for citizens
aged ≥65 years, and an optimum of 95% [106].

Unfortunately, with the exception of influenza vaccination, there are no data available
for adult vaccination coverage in Italy [98,106–108]. The data available for influenza vacci-
nation show that just 16.8% of the general population and 54.6% of those aged ≥65 years
received seasonal influenza vaccination in 2019–2020 [106].

The recent COVID-19 pandemic highlighted the need to increase vaccination cov-
erage rates [97]. However, there is also a need to develop reliable vaccination registries.
These would allow identification of unvaccinated or under-vaccinated individuals, moni-
toring of the implementation of immunization programs, and help to improve coverage of
underserved populations [109].

2.8. Vaccination Barriers

In Italy, after decades of trust and public confidence in the value of vaccines, a growing
phenomenon of vaccine hesitancy has severely impacted vaccination coverage rates, even
among traditionally well-accepted vaccines (poliomyelitis, diphtheria, tetanus, HepB,
pertussis, H. influenzae type b) [94,110]. To combat this trend, the Italian Ministry of Health
enacted a law in 2017 that require that children entering the Italian educational system have
received poliomyelitis, diphtheria, tetanus, HepB, pertussis, H. influenzae type b, MMR,
and varicella vaccinations [111].

The reduced public confidence in vaccines and the rise of vaccine hesitancy is, un-
fortunately, a global phenomenon that is threatening to undo the progress made against
infectious diseases; for this reason, vaccine hesitancy was included in the WHO list of
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global threats to health in 2019 [112]. Healthism, misinformation, and hoaxes, as well as
skepticism toward science, all contribute to reduced confidence in vaccines [113].

In the case of barriers to adult vaccination, there is the additional factor of limited pub-
lic awareness of the existence of adult vaccination recommendations, which unfortunately
is coupled with limited awareness of the subject among HCPs [7]. Access to free, accurate
information, and increased HCP awareness and preparedness regarding vaccinations,
would help to restore vaccine confidence [113]. Information gaps are evident from the
low levels of knowledge among HCPs about older adult vaccinations [114]. Furthermore,
HCPs give a lower priority to the vaccination of adults compared with their emphasis
on other preventive measures and, as a result, often fail to recommend vaccination [7].
Therefore, there is a clear need to address these knowledge gaps among both the public
and HCPs, in terms of adult vaccination recommendations for the general population and
for individuals with specific chronic conditions [7]. A life-long approach to vaccination
is needed among HCPs and the public, as well as the inclusion of adult immunization in
vaccination priorities [11,115]. This will soon become imperative upon wider realization
of the ongoing demographic shift toward older ages [115]. Furthermore, the impact of
any vaccination campaigns should be monitored, and there is also a need for vaccination
registries and disease surveillance. HCPs should be engaged in these processes, while
efforts should be made to increase their awareness of vaccination strategy goals and the
importance of disease surveillance [99]. Automatic reminders for HCPs could facilitate
and improve the surveillance process [99]. Registering a case or a vaccination should be
simplified and unified across the country [99].

We need to stimulate research and increase resources to address the unmet needs
and interventions necessary for the benefit and well-being of people in the second half
of their life [116]. Research is also required to identify the main barriers that result in
suboptimal vaccination coverage with the recommended vaccinations in each age group
and determine the best approaches to accelerate vaccination in each of these age groups. The
importance of basic and clinical research and their interconnection with new technologies,
resources, vaccines, and, ultimately, political decisions involving the general population
was clearly demonstrated with the emergence of the COVID-19 pandemic. Just five
days [117] following the sequencing of the SARS-CoV-2 virus in January 2020 [118], research
toward the development of vaccines against COVID-19 began, which resulted in the first
vaccines being approved in December of the same year [119]. Administered as part of
mass vaccination programs, real-world effectiveness data have shown that the newly
produced vaccine is 90% effective in preventing new infections [120], which caused a
dramatic decrease in incidence and hospitalizations [121]. As a result of this experience,
large swathes of the public have come to understand that the results of scientific research
are essential for the successful management of health emergency situations and also to
inform decision-makers’ actions [122,123].

3. We Intend

The need to prioritize adult vaccination, as exemplified by the existing evidence,
must be transformed into action plans with clear responsibilities, targets, and goals for
stakeholders (Figure 1). Each type of stakeholder can act according to a specific action plan
toward achieving an adequate number of adults participating in immunization through
vaccination. Table 1 outlines calls to action for each group of stakeholders.
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Table 1. Calls to action for each group of stakeholders involved in the process of vaccination.

Health Authorities and Health Institutions

◦ Increase investment in research and new technologies.
◦ Improve epidemiological reporting systems for infectious diseases.
◦ Implement and harmonize immunization registers to collect reliable coverage data.
◦ Provide HCPs and the public with access to immunization registers.
◦ Provide HCPs and the public with simple tools to inform them of their vaccination needs,

such as a vulnerability index and algorithms that help HCPs to identify vaccination needs
among their patients.

◦ Establish systems for tracking adults, to enable follow-up and issue reminders about
necessary vaccinations.

◦ Improve access to vaccination.
◦ Establish education and training programs for physicians and other HCPs; patients’

associations should also be involved.

HCPs

◦ Increase HCPs’ awareness and education around infectious diseases.
◦ Add immunization as a regular topic in the educational programs of relevant

scientific societies.
◦ Ensure a minimum level of training for HCPs on the benefits and availability of vaccines to

the general population.
◦ Encourage networking among specialists and general practitioners to improve patient

follow-up (a multidisciplinary approach to guide patients).
◦ Ensure that discussions about vaccination are part of a routine visit to the doctor and are

included in Diagnostic Therapeutic Assistance Pathways.

Public

◦ Increase awareness of the benefits of vaccination, both among the general population and
high-risk patients.

◦ Provide, in lay terms, accurate information from trustworthy, comprehensive, and
accessible sources.

◦ Involve patients’ associations in discussing patient needs and in creating appropriate
content to communicate information about vaccination.

◦ Improve the health and scientific literacy of the population, e.g., through educational
programs for the lay public.

◦ Include both scientific and lay testimonials to effectively engage the public with a
unique message.

◦ Develop specific disease awareness campaigns aimed at the general public.

Pharmaceutical Industry

◦ Better and more timely communication of scientific data on the efficacy and safety
of vaccines.

◦ Improve the communication around vaccine development and manufacturing to increase
public trust in vaccines.

◦ Support independent research, educational initiatives, and disease awareness campaigns.

Abbreviations: HCP, healthcare provider.

4. We Advocate

All stakeholders involved in the process of vaccination should work together to
ensure that people live long and healthy lives (Figure 1). The benefits of vaccination should
become a major and ongoing topic of conversation beyond the current pandemic context.
We advocate for the implementation of a paradigm shift, in which citizens eligible for
immunization are proactively identified and informed from HCPs about relevant vaccines
before they become sick.
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PASSI Progresses in Health in the Italian Local Health Units
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SIMG Italian Society of General Medicine and Primary Care
SIP Italian Society of Pediatrics
SItI Italian Society of Hygiene Preventive Medicine and Public Health
Tdap tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis
US United States
VPD vaccine-preventable disease
WHO World Health Organization

References
1. Andre, F.E.; Booy, R.; Bock, H.L.; Clemens, J.; Datta, S.K.; John, T.J.; Lee, B.W.; Lolekha, S.; Peltola, H.; Ruff, T.A.; et al. Vaccination

greatly reduces disease, disability, death and inequity worldwide. Bull. World Health Organ. 2008, 86, 140–146. [CrossRef]
2. Rodrigues, C.M.C.; Plotkin, S.A. Impact of vaccines; health, economic and social perspectives. Front. Microbiol. 2020, 11, 1526.

[CrossRef]
3. Doherty, M.; Buchy, P.; Standaert, B.; Giaquinto, C.; Prado-Cohrs, D. Vaccine impact: Benefits for human health. Vaccine 2016, 34,

6707–6714. [CrossRef]
4. Greenwood, B. The contribution of vaccination to global health: Past, present and future. Philos. Trans. R. Soc. Lond. B Biol. Sci.

2014, 369, 20130433. [CrossRef]
5. Doherty, T.M.; Del Giudice, G.; Maggi, S. Adult vaccination as part of a healthy lifestyle: Moving from medical intervention to

health promotion. Ann. Med. 2019, 51, 128–140. [CrossRef] [PubMed]
6. Doherty, T.M.; Connolly, M.P.; Del Giudice, G.; Flamaing, J.; Goronzy, J.J.; Grubeck-Loebenstein, B.; Lambert, P.H.; Maggi, S.;

McElhaney, J.E.; Nagai, H.; et al. Vaccination programs for older adults in an era of demographic change. Eur. Geriatr. Med. 2018,
9, 289–300. [CrossRef] [PubMed]

7. De Gomensoro, E.; Del Giudice, G.; Doherty, T.M. Challenges in adult vaccination. Ann. Med. 2018, 50, 181–192. [CrossRef]
[PubMed]

8. Teresa Aguado, M.; Barratt, J.; Beard, J.R.; Blomberg, B.B.; Chen, W.H.; Hickling, J.; Hyde, T.B.; Jit, M.; Jones, R.; Poland, G.A.; et al.
Report on WHO meeting on immunization in older adults: Geneva, Switzerland, 22–23 March 2017. Vaccine 2018, 36, 921–931.
[CrossRef]

9. Privor-Dumm, L.A.; Poland, G.A.; Barratt, J.; Durrheim, D.N.; Deloria Knoll, M.; Vasudevan, P.; Jit, M.; Bonvehi, P.E.; Bonanni, P.;
on behalf of the International Council on Adult Immunization. A global agenda for older adult immunization in the COVID-19
era: A roadmap for action. Vaccine 2020, 39, 5240–5250. [CrossRef]

10. Thomas-Crusells, J.; McElhaney, J.E.; Aguado, M.T. Report of the ad-hoc consultation on aging and immunization for a future
WHO research agenda on life-course immunization. Vaccine 2012, 30, 6007–6012. [CrossRef]

11. Esposito, S.; Principi, N.; Rezza, G.; Bonanni, P.; Gavazzi, G.; Beyer, I.; Sulzner, M.; Celentano, L.P.; Prymula, R.;
Rappagliosi, A.; et al. Vaccination of 50+ adults to promote healthy ageing in Europe: The way forward. Vaccine 2018,
36, 5819–5824. [CrossRef]

12. Patterson, B.J.; Rausch, D.A.; Irwin, D.E.; Liang, M.; Yan, S.; Yawn, B.P. Analysis of vascular event risk after herpes zoster from
2007 to 2014 US insurance claims data. Mayo Clin. Proc. 2019, 94, 763–775. [CrossRef]

13. Yawn, B.P.; Wollan, P.C.; Nagel, M.A.; Gilden, D. Risk of stroke and myocardial infarction after herpes zoster in older adults in a
US community population. Mayo Clin. Proc. 2016, 91, 33–44. [CrossRef]

14. Aris, E.; Harrington, L.; Bhavsar, A.; Simeone, J.C.; Ramond, A.; Papi, A.; Vogelmeier, C.F.; Meszaros, K.; Lambrelli, D.; Mukherjee,
P. Burden of pertussis in COPD: A retrospective database study in England. COPD 2021, 18, 157–169. [CrossRef] [PubMed]

15. Blasi, F.; Bonanni, P.; Braido, F.; Gabutti, G.; Marchetti, F.; Centanni, S. The unmet need for pertussis prevention in patients with
chronic obstructive pulmonary disease in the Italian context. Hum. Vaccin. Immunother. 2020, 16, 340–348. [CrossRef] [PubMed]

16. Jenkins, V.A.; Savic, M.; Kandeil, W. Pertussis in high-risk groups: An overview of the past quarter-century. Hum. Vaccin.
Immunother. 2020, 16, 2609–2617. [CrossRef] [PubMed]

17. Centers for Disease Control and Prevention (CDC). Epidemiology and Prevention of Vaccine-Preventable Diseases. The Pink
Book. Available online: https://www.cdc.gov/vaccines/pubs/pinkbook/chapters.html (accessed on 3 April 2021).

18. Ethgen, O.; Remy, V.; Wargo, K. Vaccination budget in Europe: An update. Hum. Vaccin. Immunother. 2018, 14, 2911–2915.
[CrossRef] [PubMed]

19. Cassimos, D.C.; Effraimidou, E.; Medic, S.; Konstantinidis, T.; Theodoridou, M.; Maltezou, H.C. Vaccination programs for adults
in Europe, 2019. Vaccines 2020, 8, 34. [CrossRef] [PubMed]

20. Piano Nazionale Prevenzione Vaccinale 2017–2019; Ministero della Salute. Gazzetta Ufficiale della Republica Italiana 18-2-2017.
Serie Generale—n. 41. Available online: https://www.trovanorme.salute.gov.it/norme/renderPdf.spring?seriegu=SG&datagu=
18/02/2017&redaz=17A01195&artp=1&art=1&subart=1&subart1=10&vers=1&prog=001 (accessed on 29 March 2021).

http://doi.org/10.2471/BLT.07.040089
http://doi.org/10.3389/fmicb.2020.01526
http://doi.org/10.1016/j.vaccine.2016.10.025
http://doi.org/10.1098/rstb.2013.0433
http://doi.org/10.1080/07853890.2019.1588470
http://www.ncbi.nlm.nih.gov/pubmed/31025882
http://doi.org/10.1007/s41999-018-0040-8
http://www.ncbi.nlm.nih.gov/pubmed/29887922
http://doi.org/10.1080/07853890.2017.1417632
http://www.ncbi.nlm.nih.gov/pubmed/29338438
http://doi.org/10.1016/j.vaccine.2017.12.029
http://doi.org/10.1016/j.vaccine.2020.06.082
http://doi.org/10.1016/j.vaccine.2012.07.025
http://doi.org/10.1016/j.vaccine.2018.08.041
http://doi.org/10.1016/j.mayocp.2018.12.025
http://doi.org/10.1016/j.mayocp.2015.09.015
http://doi.org/10.1080/15412555.2021.1899155
http://www.ncbi.nlm.nih.gov/pubmed/33866914
http://doi.org/10.1080/21645515.2019.1652517
http://www.ncbi.nlm.nih.gov/pubmed/31403385
http://doi.org/10.1080/21645515.2020.1738168
http://www.ncbi.nlm.nih.gov/pubmed/32298213
https://www.cdc.gov/vaccines/pubs/pinkbook/chapters.html
http://doi.org/10.1080/21645515.2018.1504528
http://www.ncbi.nlm.nih.gov/pubmed/30060702
http://doi.org/10.3390/vaccines8010034
http://www.ncbi.nlm.nih.gov/pubmed/31968652
https://www.trovanorme.salute.gov.it/norme/renderPdf.spring?seriegu=SG&datagu=18/02/2017&redaz=17A01195&artp=1&art=1&subart=1&subart1=10&vers=1&prog=001
https://www.trovanorme.salute.gov.it/norme/renderPdf.spring?seriegu=SG&datagu=18/02/2017&redaz=17A01195&artp=1&art=1&subart=1&subart1=10&vers=1&prog=001


Vaccines 2021, 9, 1232 15 of 19

21. European Centre for Disease Prevention and Control (ECDC). Seasonal Influenza Vaccination and Antiviral Use in EU/EEA
Member States. Overview of Vaccine Recommendations for 2017–2018 and Vaccination Coverage Rates for 2015–2016 and
2016–2017 Influenza Seasons. Technical Report. 2018. Available online: https://www.ecdc.europa.eu/sites/default/files/docum
ents/seasonal-influenza-antiviral-use-2018.pdf (accessed on 30 March 2021).

22. Giacomelli, A.; Galli, M.; Maggi, S.; Pagani, G.; Antonelli Incalzi, R.; Pedone, C.; Di Bari, M.; Noale, M.; Trevisan, C.;
Bianchi, F.; et al. Missed opportunities of flu vaccination in Italian target categories: Insights from the Online EPICOVID
19 Survey. Vaccines 2020, 8, 669. [CrossRef] [PubMed]

23. Panatto, D.; Lai, P.L.; Mosca, S.; Lecini, E.; Orsi, A.; Signori, A.; Castaldi, S.; Pariani, E.; Pellegrinelli, L.; Galli, C.; et al. Influenza
vaccination in Italian healthcare workers (2018–2019 season): Strengths and weaknesses. Results of a cohort study in two large
Italian hospitals. Vaccines 2020, 8, 119. [CrossRef] [PubMed]

24. Chen, Y.; Klein, S.L.; Garibaldi, B.T.; Li, H.; Wu, C.; Osevala, N.M.; Li, T.; Margolick, J.B.; Pawelec, G.; Leng, S.X. Aging in
COVID-19: Vulnerability, immunity and intervention. Ageing Res. Rev. 2021, 65, 101205. [CrossRef] [PubMed]

25. Gao, Y.D.; Ding, M.; Dong, X.; Zhang, J.J.; Kursat Azkur, A.; Azkur, D.; Gan, H.; Sun, Y.L.; Fu, W.; Li, W.; et al. Risk factors for
severe and critically ill COVID-19 patients: A review. Allergy 2021, 76, 428–455. [CrossRef]

26. Jordan, R.E.; Adab, P.; Cheng, K.K. COVID-19: Risk factors for severe disease and death. BMJ 2020, 368, m1198. [CrossRef]
[PubMed]

27. Report from The Commission to the European Parliament, the Council, the European Economic and Social Committee and the
Committee of the Regions on the Impact of Demographic Change. Brussels, 17.6.2020 COM(2020) 241 final. Available online:
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52020DC0241&from=IT (accessed on 12 April 2021).

28. European Commission. State of Health in the EU. Italy Country Health Profile. 2017. Available online: https://www.euro.who.i
nt/__data/assets/pdf_file/0008/355985/Health-Profile-Italy-Eng.pdf (accessed on 13 April 2021).

29. United Nations. Department of Economic and Social Affairs. World Population Ageing. 2019. Population Division
ST/ESA/SER.A/444. Available online: https://www.un.org/en/development/desa/population/publications/pdf/ageing/
WorldPopulationAgeing2019-Report.pdf (accessed on 13 April 2021).

30. World Health Organization. World Report on Ageing and Health. Available online: https://apps.who.int/iris/handle/10665/1
86463 (accessed on 3 July 2020).

31. GBD 2017 Italy Collaborators. Italy’s health performance, 1990–2017: Findings from the Global Burden of Disease Study 2017.
Lancet Public Health 2019, 4, e645–e657. [CrossRef]

32. Mazzola, P.; Rimoldi, S.M.; Rossi, P.; Noale, M.; Rea, F.; Facchini, C.; Maggi, S.; Corrao, G.; Annoni, G. Aging in Italy: The need for
new welfare strategies in an old country. Gerontologist 2016, 56, 383–390. [CrossRef] [PubMed]

33. World Population Pyramid from 1950 to 2100. Available online: https://www.populationpyramid.net (accessed on 19 April 2021).
34. Boersma, P.; Black, L.I.; Ward, B.W. Prevalence of multiple chronic conditions among US adults, 2018. Prev. Chronic Dis. 2020, 17,

E106. [CrossRef]
35. Istituto Superiore di Sanità. Patologie Croniche nella Popolazione Residente in Italia Secondo i Dati PASSI e PASSI d’Argento.

L’Epidemiologia per la Sanità Pubblica. Available online: https://www.epicentro.iss.it/coronavirus/sars-cov-2-flussi-dati-confr
onto-passi-pda-cronicita (accessed on 1 April 2021).

36. Beretta, V.; Crea, G. Mapping chronic diseases in Italy: Trends from the last 20 years. Econ. Aziend. Online 2019, 10, 585–606.
[CrossRef]

37. Simon, A.K.; Hollander, G.A.; McMichael, A. Evolution of the immune system in humans from infancy to old age. Proc. Biol. Sci.
2015, 282, 20143085. [CrossRef]

38. Del Giudice, G.; Goronzy, J.J.; Grubeck-Loebenstein, B.; Lambert, P.H.; Mrkvan, T.; Stoddard, J.J.; Doherty, T.M. Fighting against a
protean enemy: Immunosenescence, vaccines, and healthy aging. NPJ Aging Mech. Dis. 2018, 4, 1. [CrossRef]

39. Pera, A.; Campos, C.; Lopez, N.; Hassouneh, F.; Alonso, C.; Tarazona, R.; Solana, R. Immunosenescence: Implications for response
to infection and vaccination in older people. Maturitas 2015, 82, 50–55. [CrossRef]

40. Xu, W.; Wong, G.; Hwang, Y.Y.; Larbi, A. The untwining of immunosenescence and aging. Semin. Immunopathol. 2020, 42, 559–572.
[CrossRef] [PubMed]

41. Pietrobon, A.J.; Teixeira, F.M.E.; Sato, M.N. Immunosenescence and inflammaging: Risk factors of severe COVID-19 in older
people. Front. Immunol. 2020, 11, 579220. [CrossRef] [PubMed]

42. Franceschi, C.; Bonafe, M.; Valensin, S.; Olivieri, F.; De Luca, M.; Ottaviani, E.; De Benedictis, G. Inflamm-aging. An evolutionary
perspective on immunosenescence. Ann. N.Y. Acad. Sci. 2000, 908, 244–254. [CrossRef] [PubMed]

43. Jevtic, S.; Sengar, A.S.; Salter, M.W.; McLaurin, J. The role of the immune system in Alzheimer disease: Etiology and treatment.
Ageing Res. Rev. 2017, 40, 84–94. [CrossRef] [PubMed]

44. Khansari, N.; Shakiba, Y.; Mahmoudi, M. Chronic inflammation and oxidative stress as a major cause of age-related diseases and
cancer. Recent Pat. Inflamm. Allergy Drug Discov. 2009, 3, 73–80. [CrossRef] [PubMed]

45. Ross, R. Atherosclerosis—An inflammatory disease. N. Engl. J. Med. 1999, 340, 115–126. [CrossRef] [PubMed]
46. Fulop, T.; Dupuis, G.; Witkowski, J.M.; Larbi, A. The role of immunosenescence in the development of age-related diseases. Rev.

Investig. Clin. 2016, 68, 84–91.
47. Fulop, T.; Witkowski, J.M.; Olivieri, F.; Larbi, A. The integration of inflammaging in age-related diseases. Semin. Immunol. 2018,

40, 17–35. [CrossRef] [PubMed]

https://www.ecdc.europa.eu/sites/default/files/documents/seasonal-influenza-antiviral-use-2018.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/seasonal-influenza-antiviral-use-2018.pdf
http://doi.org/10.3390/vaccines8040669
http://www.ncbi.nlm.nih.gov/pubmed/33182426
http://doi.org/10.3390/vaccines8010119
http://www.ncbi.nlm.nih.gov/pubmed/32150801
http://doi.org/10.1016/j.arr.2020.101205
http://www.ncbi.nlm.nih.gov/pubmed/33137510
http://doi.org/10.1111/all.14657
http://doi.org/10.1136/bmj.m1198
http://www.ncbi.nlm.nih.gov/pubmed/32217618
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52020DC0241&from=IT
https://www.euro.who.int/__data/assets/pdf_file/0008/355985/Health-Profile-Italy-Eng.pdf
https://www.euro.who.int/__data/assets/pdf_file/0008/355985/Health-Profile-Italy-Eng.pdf
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WorldPopulationAgeing2019-Report.pdf
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WorldPopulationAgeing2019-Report.pdf
https://apps.who.int/iris/handle/10665/186463
https://apps.who.int/iris/handle/10665/186463
http://doi.org/10.1016/S2468-2667(19)30189-6
http://doi.org/10.1093/geront/gnv152
http://www.ncbi.nlm.nih.gov/pubmed/26553737
https://www.populationpyramid.net
http://doi.org/10.5888/pcd17.200130
https://www.epicentro.iss.it/coronavirus/sars-cov-2-flussi-dati-confronto-passi-pda-cronicita
https://www.epicentro.iss.it/coronavirus/sars-cov-2-flussi-dati-confronto-passi-pda-cronicita
http://doi.org/10.13132/2038-5498/10.4.1965
http://doi.org/10.1098/rspb.2014.3085
http://doi.org/10.1038/s41514-017-0020-0
http://doi.org/10.1016/j.maturitas.2015.05.004
http://doi.org/10.1007/s00281-020-00824-x
http://www.ncbi.nlm.nih.gov/pubmed/33165716
http://doi.org/10.3389/fimmu.2020.579220
http://www.ncbi.nlm.nih.gov/pubmed/33193377
http://doi.org/10.1111/j.1749-6632.2000.tb06651.x
http://www.ncbi.nlm.nih.gov/pubmed/10911963
http://doi.org/10.1016/j.arr.2017.08.005
http://www.ncbi.nlm.nih.gov/pubmed/28941639
http://doi.org/10.2174/187221309787158371
http://www.ncbi.nlm.nih.gov/pubmed/19149749
http://doi.org/10.1056/NEJM199901143400207
http://www.ncbi.nlm.nih.gov/pubmed/9887164
http://doi.org/10.1016/j.smim.2018.09.003
http://www.ncbi.nlm.nih.gov/pubmed/30287177


Vaccines 2021, 9, 1232 16 of 19

48. El Chakhtoura, N.G.; Bonomo, R.A.; Jump, R.L.P. Influence of aging and environment on presentation of infection in older adults.
Infect. Dis. Clin. N. Am. 2017, 31, 593–608. [CrossRef] [PubMed]

49. Zinger, A.; Cho, W.C.; Ben-Yehuda, A. Cancer and aging—The inflammatory connection. Aging Dis. 2017, 8, 611–627. [CrossRef]
[PubMed]

50. Rodgers, J.L.; Jones, J.; Bolleddu, S.I.; Vanthenapalli, S.; Rodgers, L.E.; Shah, K.; Karia, K.; Panguluri, S.K. Cardiovascular risks
associated with gender and aging. J. Cardiovasc. Dev. Dis 2019, 6, 19. [CrossRef]

51. Brayne, C.; Miller, B. Dementia and aging populations—A global priority for contextualized research and health policy. PLoS
Med. 2017, 14, e1002275. [CrossRef]

52. Crooke, S.N.; Ovsyannikova, I.G.; Poland, G.A.; Kennedy, R.B. Immunosenescence and human vaccine immune responses.
Immun. Ageing 2019, 16, 25. [CrossRef]

53. Zheng, Z.; Peng, F.; Xu, B.; Zhao, J.; Liu, H.; Peng, J.; Li, Q.; Jiang, C.; Zhou, Y.; Liu, S.; et al. Risk factors of critical & mortal
COVID-19 cases: A systematic literature review and meta-analysis. J. Infect. 2020, 81, e16–e25. [CrossRef] [PubMed]

54. Kandeil, W.; Atanasov, P.; Avramioti, D.; Fu, J.; Demarteau, N.; Li, X. The burden of pertussis in older adults: What is the role of
vaccination? A systematic literature review. Expert Rev. Vaccines 2019, 18, 439–455. [CrossRef]

55. O’Connor, S.M.; Taylor, C.E.; Hughes, J.M. Emerging infectious determinants of chronic diseases. Emerg. Infect. Dis. 2006, 12,
1051–1057. [CrossRef]

56. Choi, B.C.; Morrison, H.; Wong, T.; Wu, J.; Yan, Y.P. Bringing chronic disease epidemiology and infectious disease epidemiology
back together. J. Epidemiol. Community Health 2007, 61, 832. [CrossRef] [PubMed]

57. World Health Organization (WHO). Fact Sheet Human Papillomavirus (HPV) and Cervical Cancer. Available online: https:
//www.who.int/news-room/fact-sheets/detail/human-papillomavirus-(hpv)-and-cervical-cancer (accessed on 2 April 2021).

58. Ben Ari, Z.; Weitzman, E.; Safran, M. Oncogenic viruses and hepatocellular carcinoma. Clin. Liver Dis. 2015, 19, 341–360.
[CrossRef]

59. Deeks, S.G.; Lewin, S.R.; Havlir, D.V. The end of AIDS: HIV infection as a chronic disease. Lancet 2013, 382, 1525–1533. [CrossRef]
60. Fauci, A.S.; Folkers, G.K.; Marston, H.D. Ending the global HIV/AIDS pandemic: The critical role of an HIV vaccine. Clin. Infect.

Dis. 2014, 59, S80–S84. [CrossRef] [PubMed]
61. Li, C.K.; Choi, B.C.; Wong, T.W. Influenza-related deaths and hospitalizations in Hong Kong: A subtropical area. Public Health

2006, 120, 517–524. [CrossRef] [PubMed]
62. Kim, S.Y.; Oh, D.J.; Choi, H.G. Asthma increases the risk of herpes zoster: A nested case-control study using a national sample

cohort. Allergy Asthma Clin. Immunol. 2020, 16, 52. [CrossRef]
63. Kwon, S.U.; Yun, S.C.; Kim, M.C.; Kim, B.J.; Lee, S.H.; Lee, S.O.; Choi, S.H.; Kim, Y.S.; Woo, J.H.; Kim, S.H. Risk of stroke and

transient ischaemic attack after herpes zoster. Clin. Microbiol. Infect. 2016, 22, 542–548. [CrossRef]
64. Jillella, D.V.; Wisco, D.R. Infectious causes of stroke. Curr. Opin. Infect. Dis. 2019, 32, 285–292. [CrossRef] [PubMed]
65. World Health Organization (WHO). Smallpox. Available online: https://www.who.int/health-topics/smallpox#tab=tab_1

(accessed on 14 April 2021).
66. World Health Organization (WHO). Poliomyelitis, Key Facts. Available online: https://www.who.int/news-room/fact-sheets/

detail/poliomyelitis (accessed on 28 June 2021).
67. Bonanni, P.; Picazo, J.J.; Remy, V. The intangible benefits of vaccination—What is the true economic value of vaccination? J. Mark.

Access Health Policy 2015, 3. [CrossRef] [PubMed]
68. Maggi, S. Vaccination and healthy aging. Expert Rev. Vaccines 2010, 9, 3–6. [CrossRef] [PubMed]
69. Quilici, S.; Smith, R.; Signorelli, C. Role of vaccination in economic growth. J. Mark. Access Health Policy 2015, 3. [CrossRef]
70. Nichol, K.L.; Nordin, J.D.; Nelson, D.B.; Mullooly, J.P.; Hak, E. Effectiveness of influenza vaccine in the community-dwelling

elderly. N. Engl. J. Med. 2007, 357, 1373–1381. [CrossRef] [PubMed]
71. Jiang, Y.; Ye, Z.; Chen, D.; Shu, Y. Dual influenza and pneumococcal vaccination was associated with lower short-term risks of

all-cause and acute respiratory hospitalizations among the elderly in Shenzhen, China: A retrospective cohort study. Emerg.
Microbes Infect. 2020, 9, 2578–2587. [CrossRef]

72. Bechini, A.; Ninci, A.; Del Riccio, M.; Biondi, I.; Bianchi, J.; Bonanni, P.; Mannucci, E.; Monami, M. Impact of influenza vaccination
on all-cause mortality and hospitalization for pneumonia in adults and the elderly with diabetes: A meta-analysis of observational
studies. Vaccines 2020, 8, 263. [CrossRef]

73. Poole, P.J.; Chacko, E.; Wood-Baker, R.W.; Cates, C.J. Influenza vaccine for patients with chronic obstructive pulmonary disease.
Cochrane Database Syst. Rev. 2006, CD002733. [CrossRef]

74. Global Initiative for Chronic Obstructive Lung Disease. Global Strategy for the Diagnosis, Management, and Prevention of
Chronic Obstructive Pulmonary Disease. 2021 Report. Available online: https://goldcopd.org/wp-content/uploads/2020/11/
GOLD-REPORT-2021-v1.1-25Nov20_WMV.pdf (accessed on 5 April 2021).

75. Buchy, P.; Ascioglu, S.; Buisson, Y.; Datta, S.; Nissen, M.; Tambyah, P.A.; Vong, S. Impact of vaccines on antimicrobial resistance.
Int. J. Infect. Dis. 2020, 90, 188–196. [CrossRef] [PubMed]

76. World Health Organization (WHO). Global Action Plan on Antimicrobial Resistance. Available online: https://www.who.int/ir
is/bitstream/10665/193736/1/9789241509763_eng.pdf?ua=1 (accessed on 5 April 2021).

77. Jansen, K.U.; Anderson, A.S. The role of vaccines in fighting antimicrobial resistance (AMR). Hum. Vaccin. Immunother. 2018, 14,
2142–2149. [CrossRef] [PubMed]

http://doi.org/10.1016/j.idc.2017.07.017
http://www.ncbi.nlm.nih.gov/pubmed/29079150
http://doi.org/10.14336/AD.2016.1230
http://www.ncbi.nlm.nih.gov/pubmed/28966805
http://doi.org/10.3390/jcdd6020019
http://doi.org/10.1371/journal.pmed.1002275
http://doi.org/10.1186/s12979-019-0164-9
http://doi.org/10.1016/j.jinf.2020.04.021
http://www.ncbi.nlm.nih.gov/pubmed/32335169
http://doi.org/10.1080/14760584.2019.1588727
http://doi.org/10.3201/eid1207.060037
http://doi.org/10.1136/jech.2006.057752
http://www.ncbi.nlm.nih.gov/pubmed/17699535
https://www.who.int/news-room/fact-sheets/detail/human-papillomavirus-(hpv)-and-cervical-cancer
https://www.who.int/news-room/fact-sheets/detail/human-papillomavirus-(hpv)-and-cervical-cancer
http://doi.org/10.1016/j.cld.2015.01.006
http://doi.org/10.1016/S0140-6736(13)61809-7
http://doi.org/10.1093/cid/ciu420
http://www.ncbi.nlm.nih.gov/pubmed/25151483
http://doi.org/10.1016/j.puhe.2006.03.004
http://www.ncbi.nlm.nih.gov/pubmed/16713608
http://doi.org/10.1186/s13223-020-00453-x
http://doi.org/10.1016/j.cmi.2016.03.003
http://doi.org/10.1097/QCO.0000000000000547
http://www.ncbi.nlm.nih.gov/pubmed/30973394
https://www.who.int/health-topics/smallpox#tab=tab_1
https://www.who.int/news-room/fact-sheets/detail/poliomyelitis
https://www.who.int/news-room/fact-sheets/detail/poliomyelitis
http://doi.org/10.3402/jmahp.v3.26964
http://www.ncbi.nlm.nih.gov/pubmed/27123182
http://doi.org/10.1586/erv.10.26
http://www.ncbi.nlm.nih.gov/pubmed/20192710
http://doi.org/10.3402/jmahp.v3.27044
http://doi.org/10.1056/NEJMoa070844
http://www.ncbi.nlm.nih.gov/pubmed/17914038
http://doi.org/10.1080/22221751.2020.1854624
http://doi.org/10.3390/vaccines8020263
http://doi.org/10.1002/14651858.CD002733.pub2
https://goldcopd.org/wp-content/uploads/2020/11/GOLD-REPORT-2021-v1.1-25Nov20_WMV.pdf
https://goldcopd.org/wp-content/uploads/2020/11/GOLD-REPORT-2021-v1.1-25Nov20_WMV.pdf
http://doi.org/10.1016/j.ijid.2019.10.005
http://www.ncbi.nlm.nih.gov/pubmed/31622674
https://www.who.int/iris/bitstream/10665/193736/1/9789241509763_eng.pdf?ua=1
https://www.who.int/iris/bitstream/10665/193736/1/9789241509763_eng.pdf?ua=1
http://doi.org/10.1080/21645515.2018.1476814
http://www.ncbi.nlm.nih.gov/pubmed/29787323


Vaccines 2021, 9, 1232 17 of 19

78. European Centre for Disease Prevention and Control (ECDC). Mission Report: ECDC Country Visit to Italy to Discuss Antimicro-
bial Resistance Issues. 9–13 January 2017. Available online: https://www.ecdc.europa.eu/sites/default/files/documents/AMR
-country-visit-Italy.pdf (accessed on 19 February 2020).

79. Organisation for Economic Co-operation and Development (OECD) and European Centre for Disease Prevention and Control
(ECDC). Antimicrobial Resistance Tackling the Burden in the European Union. Available online: https://www.oecd.org/health/
health-systems/AMR-Tackling-the-Burden-in-the-EU-OECD-ECDC-Briefing-Note-2019.pdf (accessed on 30 March 2021).

80. Micoli, F.; Bagnoli, F.; Rappuoli, R.; Serruto, D. The role of vaccines in combatting antimicrobial resistance. Nat. Rev. Microbiol.
2021, 19, 287–302. [CrossRef] [PubMed]

81. Lipsitch, M.; Siber, G.R. How can vaccines contribute to solving the antimicrobial resistance problem? mBio 2016, 7, e00428-16.
[CrossRef]

82. Klugman, K.P.; Black, S. Impact of existing vaccines in reducing antibiotic resistance: Primary and secondary effects. Proc. Natl.
Acad. Sci. USA 2018, 115, 12896–12901. [CrossRef]

83. Marchisio, P.; Esposito, S.; Bianchini, S.; Dusi, E.; Fusi, M.; Nazzari, E.; Picchi, R.; Galeone, C.; Principi, N. Efficacy of in-
jectable trivalent virosomal-adjuvanted inactivated influenza vaccine in preventing acute otitis media in children with recurrent
complicated or noncomplicated acute otitis media. Pediatr. Infect. Dis. J. 2009, 28, 855–859. [CrossRef] [PubMed]

84. Kyaw, M.H.; Lynfield, R.; Schaffner, W.; Craig, A.S.; Hadler, J.; Reingold, A.; Thomas, A.R.; Harrison, L.H.; Bennett, N.M.; Farley,
M.M.; et al. Effect of introduction of the pneumococcal conjugate vaccine on drug-resistant Streptococcus pneumoniae. N. Engl. J.
Med. 2006, 354, 1455–1463. [CrossRef]

85. Rodgers, L.R.; Streeter, A.J.; Lin, N.; Hamilton, W.; Henley, W.E. Impact of influenza vaccination on amoxicillin prescriptions in
older adults: A retrospective cohort study using primary care data. PLoS ONE 2021, 16, e0246156. [CrossRef]

86. Parkins, M.D.; McNeil, S.A.; Laupland, K.B. Routine immunization of adults in Canada: Review of the epidemiology of vaccine-
preventable diseases and current recommendations for primary prevention. Can. J. Infect. Dis. Med. Microbiol. 2009, 20, e81–e90.
[CrossRef]

87. European Centre for Disease Prevention and Control (ECDC). Vaccine Schedules in All Countries of the European Union.
Available online: https://vaccine-schedule.ecdc.europa.eu/ (accessed on 3 April 2021).

88. Centers for Disease Control and Prevention (CDC). Recommended Vaccines for Adults. Available online: https://www.cdc.gov/
vaccines/adults/rec-vac/index.html (accessed on 3 April 2021).

89. Bonanni, P.; Villani, A.; Scotti, S.; Biasci, P.; Russo, R.; Maio, T.; Vitali Rosati, G.; Moscadelli, A.; Conforti, G.; Azzari, C.; et al. The
recommended lifetime immunization schedule from the board of vaccination calendar for life in Italy: A continuing example of
impact on public health policies. Vaccine 2021, 39, 1183–1186. [CrossRef] [PubMed]

90. Prevenzione e Controllo dell’Influenza: Raccomandazioni per la Stagione 2020–2021. Rome (Italy): Ministero della Salute.
Available online: https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2020&codLeg=74451&parte=1%2
0&serie=null (accessed on 23 April 2021).

91. Prevenzione e Controllo dell’Influenza: Raccomandazioni per la Stagione 2021–2022. Rome (Italy): Ministero della Salute.
Available online: https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2021&codLeg=79647&parte=1%2
0&serie=null (accessed on 23 April 2021).

92. Vaccinazioni Raccomandate per le Donne in Età Fertile e in Gravidanza—Aggiornamento Novembre 2019. Ministero della
Salute Direzione Generale della Prevenzione Sanitaria. Prevenzione delle Malattie Trasmissibili e Profilassi Internazionale.
0033045-12/11/2019-DGPRE-MDS-P. Available online: https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?an
no=2019&codLeg=71540&parte=1%20&serie=null (accessed on 5 April 2021).

93. Position Paper. Nuove sfide nella Prevenzione per Mamma e Neonato. Investire nelle Vaccinazioni Raccomandate in Gravidanza.
La Pertosse. Available online: https://www.sigo.it/wp-content/uploads/2018/10/Position-Paper_PertosseF_26-10-18.pdf
(accessed on 5 April 2021).

94. Società Italiana di Pediatria (SIP); Società Italiana di Igiene, Medicina Preventiva e Sanità Pubblica (SITI); Federazione Italiana
Medici Pediatri (FIMP); Federazione Italiana Medici di Famiglia. Callendario Vaccinale per la Vita. 4th Edizione 2019. Avail-
able online: https://www.vaccinarsi.org/notizie/2019/07/%E2%80%8Bcalendario-vaccinale-per-la-vita-2019 (accessed on
30 April 2021).

95. Icardi, G.; Francia, F.; Di Bartolo, P.; Mannino, D.; Alti, E.; Purrello, F.; Sesti, G.; Sessa, A. Multi-disciplinary consensus statement
document vaccinal prevention in adult patients with diabetes mellitus. J. Prev. Med. Hyg. 2018, 59, E249–E256. [CrossRef]
[PubMed]

96. Società Italiana di Medicina Generale e delle Cure Primarie (SIMG). Vaccinare l’Adulto Ai Tempi del COVID 19. Available online:
https://www.simg.it/wp-content/uploads/2020/06/SIMG_porgi_laltra_spalla_V1.4.pdf (accessed on 5 April 2021).

97. Bonanni, P.; Angelillo, I.F.; Villani, A.; Biasci, P.; Scotti, S.; Russo, R.; Maio, T.; Vitali Rosati, G.; Barretta, M.; Bozzola, E.; et al.
Maintain and increase vaccination coverage in children, adolescents, adults and elderly people: Let’s avoid adding epidemics
to the pandemic: Appeal from the Board of the Vaccination Calendar for Life in Italy: Maintain and increase coverage also by
re-organizing vaccination services and reassuring the population. Vaccine 2021, 39, 1187–1189. [CrossRef] [PubMed]

98. Monali, R.; De Vita, E.; Mariottini, F.; Privitera, G.; Lopalco, P.L.; Tavoschi, L. Impact of vaccination on invasive pneumococcal
disease in Italy 2007–2017: Surveillance challenges and epidemiological changes. Epidemiol. Infect. 2020, 148, e187. [CrossRef]
[PubMed]

https://www.ecdc.europa.eu/sites/default/files/documents/AMR-country-visit-Italy.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/AMR-country-visit-Italy.pdf
https://www.oecd.org/health/health-systems/AMR-Tackling-the-Burden-in-the-EU-OECD-ECDC-Briefing-Note-2019.pdf
https://www.oecd.org/health/health-systems/AMR-Tackling-the-Burden-in-the-EU-OECD-ECDC-Briefing-Note-2019.pdf
http://doi.org/10.1038/s41579-020-00506-3
http://www.ncbi.nlm.nih.gov/pubmed/33542518
http://doi.org/10.1128/mBio.00428-16
http://doi.org/10.1073/pnas.1721095115
http://doi.org/10.1097/INF.0b013e3181a487b4
http://www.ncbi.nlm.nih.gov/pubmed/19564812
http://doi.org/10.1056/NEJMoa051642
http://doi.org/10.1371/journal.pone.0246156
http://doi.org/10.1155/2009/474035
https://vaccine-schedule.ecdc.europa.eu/
https://www.cdc.gov/vaccines/adults/rec-vac/index.html
https://www.cdc.gov/vaccines/adults/rec-vac/index.html
http://doi.org/10.1016/j.vaccine.2021.01.019
http://www.ncbi.nlm.nih.gov/pubmed/33589048
https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2020&codLeg=74451&parte=1%20&serie=null
https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2020&codLeg=74451&parte=1%20&serie=null
https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2021&codLeg=79647&parte=1%20&serie=null
https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2021&codLeg=79647&parte=1%20&serie=null
https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2019&codLeg=71540&parte=1%20&serie=null
https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2019&codLeg=71540&parte=1%20&serie=null
https://www.sigo.it/wp-content/uploads/2018/10/Position-Paper_PertosseF_26-10-18.pdf
https://www.vaccinarsi.org/notizie/2019/07/%E2%80%8Bcalendario-vaccinale-per-la-vita-2019
http://doi.org/10.15167/2421-4248/jpmh2018.59.4.1124
http://www.ncbi.nlm.nih.gov/pubmed/30656226
https://www.simg.it/wp-content/uploads/2020/06/SIMG_porgi_laltra_spalla_V1.4.pdf
http://doi.org/10.1016/j.vaccine.2020.10.024
http://www.ncbi.nlm.nih.gov/pubmed/33309482
http://doi.org/10.1017/S0950268820001077
http://www.ncbi.nlm.nih.gov/pubmed/32418558


Vaccines 2021, 9, 1232 18 of 19

99. Quattrone, F.; Donzelli, G.; D’Arienzo, S.; Fornili, M.; Innocenti, F.; Forni, S.; Baglietto, L.; Tavoschi, L.; Lopalco, P.L. Invasive
pneumococcal disease in Tuscany region, Italy, 2016–2017: Integrating multiple data sources to investigate underreporting. Int. J.
Environ. Res. Public Health 2020, 17, 7581. [CrossRef] [PubMed]

100. Istituto Superiore di Sanità. Il Sistema di Sorveglianza Routinario per le Malattie Infettive (Sistema Informativo Malattie Infettive,
SIMI). Epicentro—L’Epidemiologia per la Sanità Pubblica. Available online: https://www.epicentro.iss.it/infettive/sorveglianza
(accessed on 8 April 2021).

101. Degli Atti, M.L.C.; Salmaso, S.; Bella, A.; Arigliani, R.; Gangemi, M.; Chiamenti, G.; Brusoni, G.; Tozzi, A.E.; Pediatric Sentinel
Surveillance Study Group. Pediatric sentinel surveillance of vaccine-preventable diseases in Italy. Pediatr. Infect. Dis. J. 2002, 21,
763–768. [CrossRef] [PubMed]

102. Modalità di Segnalazione delle Malattie. Available online: http://www.salute.gov.it/portale/malattieInfettive/dettaglioConte
nutiMalattieInfettive.jsp?lingua=italiano&id=650&area=Malattie%20infettive&menu=sorveglianza (accessed on 8 April 2021).

103. Ministero della Salute. Circolare su Prevenzione e Controllo delle Malattie Batteriche Invasive Prevenibili con Vaccinazione.
Available online: http://www.salute.gov.it/portale/news/p3_2_1_1_1.jsp?lingua=italiano&menu=notizie&p=dalministero&
id=2937 (accessed on 8 April 2021).

104. Italian National Institute of Health. Sorveglianza delle Malattie Batteriche Invasive in Italia. Available online: https://ww
w.iss.it/documents/20126/2109313/Report2017.pdf/8d32dc11-577f-eaaa-2303-ba39bab8f918?t=1576431053739 (accessed on
8 April 2021).

105. Ministero della Salute Direzione Generale Della Prevenzione Sanitaria—Prevenzione Delle Malattie Trasmissibili E Profilassi
Internazionale. Aspetti Operativi per la Piena e Uniforme Implementazione del Nuovo PNPV 2017-2019 e del Relativo Calendario
Vaccinale. 0007903-09/03/2017-DGPRE-DGPRE-P. Available online: https://www.trovanorme.salute.gov.it/norme/renderNor
msanPdf?anno=2017&codLeg=58583&parte=1%20&serie=null (accessed on 6 April 2021).

106. Ministero della Salute. Vaccinazioni—Dati Coperture Vaccinali—Influenza. Available online: http://www.salute.gov.it/portale/
influenza/dettaglioContenutiInfluenza.jsp?lingua=italiano&id=679&area=influenza&menu=vuoto (accessed on 6 April 2021).

107. Istituto Superiore di Sanità; Epicentro. Le Vaccinazioni in Italia. Copertura Vaccinale in Italia.L’epidemiologia per la Sanità
Pubblica. Available online: https://www.epicentro.iss.it/vaccini/dati_Ita (accessed on 5 April 2021).

108. Ministero della Salute. Vaccinazioni—Dati Coperture Vaccinali. Available online: http://www.salute.gov.it/portale/vaccinazio
ni/dettaglioContenutiVaccinazioni.jsp?lingua=italiano&id=811&area=vaccinazioni&menu=vuoto (accessed on 6 April 2021).

109. Word Health Organization, Regional Office for Europe. European Vaccine Action Plan 2015–2020. Available online: https:
//www.euro.who.int/__data/assets/pdf_file/0007/255679/WHO_EVAP_UK_v30_WEBx.pdf (accessed on 8 April 2021).

110. Bonanni, P. Enlarged free childhood vaccination offer in Italy proposed to curb the rise in the growing anti-vaccine message.
Expert Rev. Vaccines 2018, 17, 103–105. [CrossRef] [PubMed]

111. Ministero della Salute. Disposizioni Urgenti in Materia di Prevenzione Vaccinale (17G00095). Decreto-legge 07 giugno 2017, n. 73.
Available online: https://www.trovanorme.salute.gov.it/norme/dettaglioAtto?id=59548 (accessed on 27 July 2021).

112. World Health Organization (WHO). Ten Threats to Global Health in 2019. Available online: https://www.who.int/news-room/
spotlight/ten-threats-to-global-health-in-2019 (accessed on 6 April 2021).

113. Badur, S.; Ota, M.; Ozturk, S.; Adegbola, R.; Dutta, A. Vaccine confidence: The keys to restoring trust. Hum. Vaccin. Immunother.
2020, 16, 1007–1017. [CrossRef] [PubMed]

114. Ecarnot, F.; Pedone, C.; Cesari, M.; Maggi, S.; Antonelli Incalzi, R. Knowledge about vaccines and vaccination in older people:
Results of a national survey by the Italian Society for Gerontology & Geriatrics. Vaccine 2020, 38, 1535–1540. [CrossRef] [PubMed]

115. Piot, P.; Larson, H.J.; O’Brien, K.L.; N’Kengasong, J.; Ng, E.; Sow, S.; Kampmann, B. Immunization: Vital progress, unfinished
agenda. Nature 2019, 575, 119–129. [CrossRef] [PubMed]

116. World Health Organization (WHO). 10 Priorities Towards a Decade of Healthy Ageing from 2020 to 2030. Available online:
https://www.who.int/ageing/WHO-ALC-10-priorities.pdf (accessed on 7 April 2021).

117. Topol, E.J.; Verghese, A.; Fauci, A.S. Fauci to Medscape: ‘We’re All In It Together and We’re Gonna Get Through It’. Available on-
line: https://www.medscape.com/viewarticle/933619?src=soc_tw_200718_mscpedt_news_mdscp_matm&faf=1#vp_4 (accessed
on 7 April 2021).

118. Lu, R.; Zhao, X.; Li, J.; Niu, P.; Yang, B.; Wu, H.; Wang, W.; Song, H.; Huang, B.; Zhu, N.; et al. Genomic characterisation and
epidemiology of 2019 novel coronavirus: Implications for virus origins and receptor binding. Lancet 2020, 395, 565–574. [CrossRef]

119. Medicines and Healthcare Products Regulatory Agency. Vaccine BNT162b2: Conditions of Authorisation under Regulation 174. 2
December 2020. Available online: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_
data/file/975356/Conditions_of_Authorisation_for_Pfizer_BioNTech_vaccine.pdf (accessed on 8 April 2021).

120. Thompson, M.G.; Burgess, J.L.; Naleway, A.L.; Tyner, H.L.; Yoon, S.K.; Meece, J.; Olsho, L.E.W.; Caban-Martinez, A.J.; Fowlkes, A.;
Lutrick, K.; et al. Interim estimates of vaccine effectiveness of BNT162b2 and mRNA-1273 COVID-19 vaccines in preventing
SARS-CoV-2 infection among health care personnel, first responders, and other essential and frontline workers—Eight US
Locations, December 2020–March 2021. MMWR Morb. Mortal. Wkly. Rep. 2021, 70, 495–500. [CrossRef] [PubMed]

121. Mallapaty, S. Vaccines are curbing COVID: Data from Israel show drop in infections. Nature 2021, 590, 197. [CrossRef] [PubMed]

http://doi.org/10.3390/ijerph17207581
http://www.ncbi.nlm.nih.gov/pubmed/33086480
https://www.epicentro.iss.it/infettive/sorveglianza
http://doi.org/10.1097/00006454-200208000-00013
http://www.ncbi.nlm.nih.gov/pubmed/12192166
http://www.salute.gov.it/portale/malattieInfettive/dettaglioContenutiMalattieInfettive.jsp?lingua=italiano&id=650&area=Malattie%20infettive&menu=sorveglianza
http://www.salute.gov.it/portale/malattieInfettive/dettaglioContenutiMalattieInfettive.jsp?lingua=italiano&id=650&area=Malattie%20infettive&menu=sorveglianza
http://www.salute.gov.it/portale/news/p3_2_1_1_1.jsp?lingua=italiano&menu=notizie&p=dalministero&id=2937
http://www.salute.gov.it/portale/news/p3_2_1_1_1.jsp?lingua=italiano&menu=notizie&p=dalministero&id=2937
https://www.iss.it/documents/20126/2109313/Report2017.pdf/8d32dc11-577f-eaaa-2303-ba39bab8f918?t=1576431053739
https://www.iss.it/documents/20126/2109313/Report2017.pdf/8d32dc11-577f-eaaa-2303-ba39bab8f918?t=1576431053739
https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2017&codLeg=58583&parte=1%20&serie=null
https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2017&codLeg=58583&parte=1%20&serie=null
http://www.salute.gov.it/portale/influenza/dettaglioContenutiInfluenza.jsp?lingua=italiano&id=679&area=influenza&menu=vuoto
http://www.salute.gov.it/portale/influenza/dettaglioContenutiInfluenza.jsp?lingua=italiano&id=679&area=influenza&menu=vuoto
https://www.epicentro.iss.it/vaccini/dati_Ita
http://www.salute.gov.it/portale/vaccinazioni/dettaglioContenutiVaccinazioni.jsp?lingua=italiano&id=811&area=vaccinazioni&menu=vuoto
http://www.salute.gov.it/portale/vaccinazioni/dettaglioContenutiVaccinazioni.jsp?lingua=italiano&id=811&area=vaccinazioni&menu=vuoto
https://www.euro.who.int/__data/assets/pdf_file/0007/255679/WHO_EVAP_UK_v30_WEBx.pdf
https://www.euro.who.int/__data/assets/pdf_file/0007/255679/WHO_EVAP_UK_v30_WEBx.pdf
http://doi.org/10.1080/14760584.2018.1419069
http://www.ncbi.nlm.nih.gov/pubmed/29257703
https://www.trovanorme.salute.gov.it/norme/dettaglioAtto?id=59548
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
http://doi.org/10.1080/21645515.2020.1740559
http://www.ncbi.nlm.nih.gov/pubmed/32298198
http://doi.org/10.1016/j.vaccine.2019.11.065
http://www.ncbi.nlm.nih.gov/pubmed/31822428
http://doi.org/10.1038/s41586-019-1656-7
http://www.ncbi.nlm.nih.gov/pubmed/31695203
https://www.who.int/ageing/WHO-ALC-10-priorities.pdf
https://www.medscape.com/viewarticle/933619?src=soc_tw_200718_mscpedt_news_mdscp_matm&faf=1#vp_4
http://doi.org/10.1016/S0140-6736(20)30251-8
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/975356/Conditions_of_Authorisation_for_Pfizer_BioNTech_vaccine.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/975356/Conditions_of_Authorisation_for_Pfizer_BioNTech_vaccine.pdf
http://doi.org/10.15585/mmwr.mm7013e3
http://www.ncbi.nlm.nih.gov/pubmed/33793460
http://doi.org/10.1038/d41586-021-00316-4
http://www.ncbi.nlm.nih.gov/pubmed/33547434


Vaccines 2021, 9, 1232 19 of 19

122. Amato, G.; Scientific Council of the “Cortile dei Gentili”. Pandemia e Resilienza. Persona, Comunità e Modelli di Sviluppo dopo
la COVID-19. Available online: https://www.cortiledeigentili.com/la-risposta-alla-pandemia-un-documento-della-consulta-sc
ientifica/ (accessed on 7 April 2021).

123. Ronchetti, F. La Ricerca Scientifica Leva di Ripartenza: Ecco la Svolta che Serve all’Italia. Available online: https://www.agen
dadigitale.eu/cultura-digitale/la-ricerca-scientifica-leva-di-ripartenza-il-cambio-di-marcia-che-serve-allitalia/ (accessed on
7 April 2021).

https://www.cortiledeigentili.com/la-risposta-alla-pandemia-un-documento-della-consulta-scientifica/
https://www.cortiledeigentili.com/la-risposta-alla-pandemia-un-documento-della-consulta-scientifica/
https://www.agendadigitale.eu/cultura-digitale/la-ricerca-scientifica-leva-di-ripartenza-il-cambio-di-marcia-che-serve-allitalia/
https://www.agendadigitale.eu/cultura-digitale/la-ricerca-scientifica-leva-di-ripartenza-il-cambio-di-marcia-che-serve-allitalia/

	Introduction 
	We Know 
	The Aging Population, an Epidemiological Shift 
	Aging, Immunosenescence, and Chronic or Infectious Diseases 
	The Unfavorable Link between Infectious and Chronic Diseases 
	Vaccine-Preventable Diseases and Vaccination Benefits 
	Vaccination Recommendations 
	Surveillance of Infectious Diseases in Italy 
	Vaccination Coverage 
	Vaccination Barriers 

	We Intend 
	We Advocate 
	References

