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Abstract. Despite an increase in life span over the last century, most people spend the extra years in poor
health. Undoubtedly, older patients will rise to the overall majority of patients accessing social and health-
care systems unprepared to respond to special and complex demands. The future has to undergo a significant

transformation, emphasizing a healthier and more active aging process. Looking ahead, prioritizing “health
span’, not life span. will help us make the most of the opportunities that come with longer lives and practi-
cal approaches to increase the number of healthy years (healthy ageing medicine and timely intervention to
counteract pathological senescence), highlighting the positive impact a healthier population can have on both

the economy and society. (www.actabiomedica.it)

Myths of immortality and extreme longevity were
common throughout ancient and medieval times, and
many legends demonstrate that youth and lifespan
can be extended (1). The current demographic situa-
tion in our part of the world is characterized by an
increase in average life expectancy, a low birth rate, and
an enormous increase in the number of older people,
which is why our epoch is called the age of longevity.
Last century many investigations were carried out into
the mechanisms of aging, and the search for interven-
tions that could prevent diseases and frailty or even
restore a youthful state, but until now aging is driving
up age-related diseases, comorbidity and dependency.
Providing support and appropriate intervention for
healthy lifestyles (increased physical activity, improved
nutrition, decreased hazardous and harmful drinking/
alcohol use, practice positive thinking, improved sleep
hygiene, and community interventions) are manda-
tory and well-established but not easy to realize (2-4).
One of the priorities is reducing the number of older
and oldest persons who are or shall become depend-
ent. According to the WHO model of Healthy Aging
directed at increasing average healthy life span, preser-
vation of active life longevity and achievement of the
species-specific human life span limit, it is necessary

to maintain functions and abilities at any age by in-
creasing intrinsic capacity (IC) reserves in early aging
and preserving cognitive and motorial abilities in late
aging, restoring cognitive function when needed (if
possible) (5-7). IC is the composite of an individual’s
major physiological and mental capacities that can be
assessed in a day-to-day environment. Considering
data from large cohort studies the WHO has sug-
gested 5 key domains to maintain autonomy: sensorial
(vision, audition), locomotor, cognitive, psychological
and vitality. They influence each other and are influ-
enced by environmental determinants (8-10).

Finally, timely identification of risk factors of
frailty will be a tremendous goal, considering this mul-
tidimensional syndrome entails loss of energy, physi-
cal ability, cognition, and health in general, playing a
significant role in morbidity, dependency and mortal-
ity. Frailty is a progressive age-related clinical condi-
tion characterized by a deterioration of physiological
capacity leading to an increased vulnerability of the
individual and a higher risk of having poor health as
well as a faster entry into care dependence (11-13).
Frailty occurs when the mobilization of the physi-
ological reserve cannot overcome the challenge and
maintain functional ability, which enables people to do
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what they want. This ability comprises the individual’s
intrinsic capacity and interactions between the indi-
vidual and the environment. For a function, handling
stress depends on mobilising adaptive capacity. For
an individual, reserves are her/his maximal adaptive
capacity. To overcome these problems, older people
should be maintained into the productive population
group and taken into social development with a mobi-
lization of all government, social services, mass media,
and healthcare system efforts, maintaining the oldest
robust and active (14-16) (Figure 1).

The competence indispensable for living a socially
independent life is defined as the higher-level func-
tional capacity. Great importance have social, ecologi-
cal and psychological factors. A new kind of preventive
medicine must be developed, considering the possibil-
ity of obtaining the maintenance of an independent
and active life. Population aging brings challenges
and opportunities, demanding enhanced health care,
a skilled health and care workforce, age-friendly en-
vironments, and a collective effort to combat ageism
across all sectors (17,18). Crucially, this should be cou-
pled with ensuring that health systems are equipped to
meet the needs of aged populations, especially in pri-
mary care settings, encompassing preventive, curative,

Factors

rehabilitative, assistive, and palliative care, alongside
sustainable long-term care.

Aging and senescence

Aging (A) is a complex process of accumulation
of molecular, cellular, and organ damage, leading to
loss of function and increased vulnerability to disease
and death, and was defined as “increasing mortality
with increasing chronological age in populations in
the wild”. A definition analogous to others is “actuarial
senescence” and progressive loss of function accompa-
nied by decreasing fertility and increasing mortality
with advancing age (19,20). It is important to have full
awareness that A exists, is well documented for hu-
mans, and is normal. Many theories explain the ori-
gin of the overall process, cause and effect including
the immune system, inflammation, mineralization of
connective tissue, wear and tear, and many others. In
addition, genetic and epigenetic changes implicated
in longevity and biochemical processes conserved in
evolution are associated with A (21). Nine hallmarks
represent common denominators in mammalian A:
genomic instability, telomere attrition, epigenetic
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alterations, loss of proteostasis, deregulated nutrient
sensing, mitochondrial dysfunction, cellular senes-
cence, stem cell exhaustion, and altered intercellular
communication. A major challenge is to dissect the
interconnectedness between the cited hallmarks and
their relative contributions to A (22).

Senescence (S) results from the balance between
biological damage accumulation and compensatory
mechanisms, an irreversible form of long-term cell-
cycle arrest, caused by excessive intracellular or ex-
tracellular stress or damage. Senescent cells secrete
a panel of molecules deleterious for the surrounding
cells. As time passes, the compensatory mechanisms
become less and less effective, which leads to more
and more damage, a gradual decrease in physiologi-
cal reserves and, phenotypically, this manifests as a
progressive loss of physiological integrity, leading to
impaired function and increased vulnerability to death.
This deterioration is the primary risk factor for ma-
jor human pathologies, including cancer, diabetes,
cardiovascular disorders, and neurodegenerative dis-
eases. Much literature is emerging that indicates the
importance of cellular senescence in defining the aging
phenotype (23). Potential interventions could be stem-
cell-based therapy, anti-inflammatory drugs, blood
borne-stem-cell-based  therapy, anti-inflammatory
drugs, blood-borne rejuvenation factors, elimination
of damaged cells, telomerase activation, epigenetic
drugs, activation of chaperons and proteolytic system,
dietary restrictions, mTOR inhibition, mitohormetics,
mitophagy, clearance of senescent cells. But until now
no evidence-based result is available, and many strate-
gies are unethical.

Classifying aging-senescence as a disease?

The recognition of A-S as a disease could be an
important milestone for industry, academic community,
healthcare and insurance companies, policymakers, and
all individuals, as the presence of A-S in disease no-
menclature and classification greatly impacts the way
it could be treated, researched and reimbursed. To suc-
cessfully evaluate the effect of any drug or treatment
that could cure A-S disease, it is essential to have many
measurable endpoints. With the advent of Big Data

and Artificial Intelligence, it should become possible
to track aging on the epigenetic level and measure ac-
celerated aging and loss of functional abilities. There is
a rapidly growing body of evidence that biomarkers of
aging contribute to and are very similar to the many
age-related diseases on all levels of organization, and
it is possible to multiplex epigenetic, transcriptomic,
proteomic, signalomic, metabolomic, metagenomic,
and phenotypic biomarkers to track the progression of
aging as a disease. Considering the WHO definition
of health, it may be possible to establish an optimal
set of biomarkers that would be characteristic to the
“state of complete physical, mental and social well-
being, not merely the absence of infirmity “and agree on
the physiological threshold after which the net totality
of deviation of these biomarkers from norm can be con-
sidered a disease. The idea that there may be common
longevity-associated genes that affect many specific
age-related conditions is gaining acceptance (24).

Anti-aging medicine (AAM) ad Healthy aging
medicine (HAM)

Developing a cure for aging-disease might take
a while: in the meantime, it is necessary to counteract
the diseases of interest to the aging process. Interven-
tional strategies have been shifting from an “enemy-
oriented” approach to a “friend-oriented approach”
based on the fact that aging is primarily a reduction
in homeodynamic ability of self-maintenance and
repair, and the best markers to monitoring the effi-
cacy of any potential anti-aging interventions include
stress response pathways, molecular damage regula-
tory pathways, and energy production and utilization.
These basic molecular markers need to be incorporated
into cellular and physiological level markers, such as
cell type-specific functionality, intercellular commu-
nication networks, tissue and system robustness, and
overall well-being of the individual (25-28). Only a
combination of such multiple monitoring levels can
provide evidence-based reliable data for screening,
testing and developing effective antiaging interven-
tions. AAM and HAM have to be based on assess-
ment and management of adult, young old and old
persons by means of screening tools for prevention,
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evaluating vitality parameters, body composition,
physical performance, cognition, affectivity, sensory
functioning, along with social and biological aspects.
Programs of evaluation and management designed to
prevent functional decline have the potential of HAM
when maintaining activities and fighting frailty. AAM
and HAM have to improve quality of life and life sat-
isfaction. Any biological, social, mental, physical or
nutritional education program will be necessary to en-
able individuals to deal with their biological heritage.
Data about AAM-HAM and a growing technological
medicine and products market are proliferating. Tools
aiming at preventing, arresting or reversing the age-
related decline and functions of the old can become an
irreversible worldwide phenomenon and may impact
the quality, cost and accessibility of care, and the ability
of citizens to remain healthy and active (29,30). Clini-
cal controversies regarding AAM-HAM are overcome
when quality of life and life satisfaction of population
are improved. Interventions are needed to reduce the
burden of disease and protect population productivity.
Young people are the most attractive targets for thera-
pies to extend health span (because it is still possible to
prevent disease in the young). However, there is scep-
ticism about whether ageing processes can be detected
in young adults who do not yet have chronic diseases,
but intervention to reverse or delay the march toward
age-related diseases should be scheduled while people
are still young. AAM-HAM have to be based on the
multidimensional evaluation of different aspects and
the dimensions that clinic global assessment (CGA)
aims to measure are usually grouped into at least four
domains: physical health, functional status (e.g., ac-
tivities of daily living and instrumental activities of
daily living], and other parameters such as mobility
and quality of life), psychological health (e.g., cogni-
tive and affective status), and socio-environmental
parameters (social network, support needs, safety and
adequacy of the living environment). Despite decades
of CGA experience in clinical and research field, the
culture on the CGA is still not robustly rooted in
different geographical areas, settings and specialties,
with substantial heterogeneity of approaches and im-
plementations (31). A methodology based on CGA
and behavioural social biological markers, named VIP
(Valutazione Intensiva per la Prevenzione - Intensive

/comprehensive assessment and clinical evaluation for
healthy aging) was registered in 2007 (www.boneta.it).
VIP was approved by un international advisory board,
and consisted of three steps: the first to achieve the
global index, the second a program of counselling and
interventions; the third the follow up. VIP was strongly
appreciated and effective but was costly (32,33).

Drugs and supplements that should delay many

functional impairments of old age

To successfully evaluate the effect of any substance
that could influence ageing, it is essential to have a
measurable endpoint, such as biomarkers, tracking ag-
ing on the epigenetic level and measuring accelerated
aging. There are promising studies of transcriptomic and
multi-variate blood-based biomarkers that may lead to
minimally invasive diagnostic tests. One approach to
address this challenge is to assume a disease-free physi-
ological state at a certain age, for example 25-30 years
of age, and develop a set of interventions to keep the
subjects as close to that state as possible, considering the
WHO definition of health. For drugs to be approved for
clinical use, developers must first identify the indication/
condition that enables investigators to obtain authori-
zation to carry on a trial in people. Discoveries about
geroprotectors, chemotherapeutics, and similar factors,
with the tendency to focus on the short term, and how
researchers’ performance is evaluated, must take a posi-
tive approach without forgetting ethical principles. In
conclusion, many substances were studied and are un-
der study, either to slow down the aging process or for
prevention of age-related diseases, but no clear evidence
was got until now. The impact of medication on aging
trajectories is a major health issue because the tremen-
dous developments in pharmacology and clinical thera-
peutics in recent years, with important opportunities for
healthy ageing, but at the same time, drug misuse is the
source of major health problems (34-37).

Looking at the near future

What is important is to work toward solutions and
a concrete action plan not to be forever young, but to
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maintain independence in late life, with the use of the
global tech ecosystem, where visionaries investors and
enterprise tech leaders come together in the right bal-
ance to accelerate the infinite cycle of tech innovation
and artificial intelligence. Aging2.0 established these
Grand Challenges :

powering family caregivers, emerging older workforce,

maintaining independence, em-

care coordination, engagement and social connection,
generational inclusion, brain health and aging in place
(38). It’s time to embrace ecological management of
longevity based on sociomedical and environmental
prevention. Our health is a precious asset. Good health
and well-being enable us to live happy, fulfilling lives
and free us up to maintain our potential, not forgetting
the most important component of a happy old age isn't
health or wealth. It’s having a solid social network.
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