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Percentuale di donne per eta (world 2007)

Source: United Natlons Department of Economic and Soclal Affalrs, Population Divislon, “World
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Popolazione ultracentenaria per sesso.
Anni 20042014 (valori relativi per 10.000 residenti)
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Life expectancy, healthy life expectancy and years spent in poor
health from birth, males 2000 to 2002 up to 2012 to 2014

Years of life

90 -

80 -

70 - 154 yearsin

poor health

60 -

50 -

9.9 60.6 years
| in good

= health

20 -

10 -

0 - _ _ _
2000-02 2002-04

Life expectancy

Healthy life expectancy

2004-06

2006-08
Period

2008-10

16.1 years
in poor health

63.

2010-12

4 years
in good
health

2012-14



Life expectancy, healthy life expectancy and years spent in poor
health from birth, males 2000 to 2002 up to 2012 to 2014
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Life expectancy at birth, plotted against equivalent of healthy

years of life lost since birth, males and females
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From: Life Expectancy and Mortality Rates in the United States, 1959  -2017

JAMA. 2019;322(20):1996-2016. doi:10.1001/jama.2019.16932
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Invecchiamento e stress ossidativo
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Why do we age?
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Free radicals hypothesis
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Main differences in freshly isolated cells in culture
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Taking into account the gender issue in cell death
studies

E Ortona'?, P Matarrese®? and W Malorni*>3
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Current Pharmaceutical Design, 2011, 17, 3959-3965

Females Live Longer than Males: Role of Oxidative Stress

Jose Vina*, Juan Gambini, Raul Lopez-Grueso, Khira M. Abdelaziz, Mariona J ove' and Consuelo Borras

ROS and antioxidant system in cells.
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Matarrese et al. Cell Death and Disease (2019)10:673
httpsy/doi.org/10.1038/541419-019-1888-3 CE” Death & Disease

X-chromosome-linked miR548am-5p is a key
regulator of sex disparity in the susceptibility to
mitochondria-mediated apoptosis

Paola Matarrese'. Paolo Tieri@@”, Simona Anticoli’, Barbara Ascione’ Maria Conte™, Claudio Franceschi®’,
Walter Malorni@'#®, Stefano Salvioli*® and Anna Ruggieri’

Abstract
Sex dimorphism in cell response to stress has previously been investigated by different research groups. This
dimorphism could be at least in part accounted for by sex-biased expression of regulatory elements such as
microRNAs {miRs). In order to spot previously unknown miR expression differences we took advantage of prior
knowledge on specialized databases to identify X chromosome-encoded miRs potentially escaping X chromosome
inactivation (XCl). MiR-548am-5p emerged as potentially XCl escaper and was experimentally verified to be
significantly up-regulated in human XX primary dermal fibroblasts (DFs) compared to XY ones. Accordingly, miR-
548am-5p target mRNAs, e.g. the transcript for Bax, was differently modulated in XX and XY DFs. Functional analyses
indicated that XY DFs were more prone to mitochondria-mediated apoptosis than XX ones. Experimentally induced
overexpression of miR548am-5p in XY cells by lentivirus vector transduction decreased apoptosis susceptibility,
whereas its down-regulation in XX cells enhanced apoptosis susceptibility. These data indicate that this approach
could be used to identify previously unreported sex-biased differences in miR expression and that a miR identified
with this approach, miR548am-5p, can account for sex-dependent differences observed in the susceptibility to
mitochondrial apoptosis of human DFs.
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X-chromosome-linked miR548am-5p is a key
regulator of sex disparity in the susceptibility to
mitochondria-mediated apoptosis

Paola Matarrese', Paolo Tieri@*, Simona Anticoli’, Barbara Ascione’, Maria Conte™, Claudio Franceschi®’,
Walter Malorni@'%, Stefano Salvioli*? and Anna Ruggieri’

20 -

—
N
1
J
<

—
-

the selected miRs

Relative expression level of

miRk-23¢ miR-548ax miR-548am-5p



AGENDA

x GENDER AND DEMENTIA



Gender-gap nelle demenze:

epidemiologia

Estimated Lifetime Risk for Alzheimer’s Dementia,
by Sex, at Ages 45 and 65
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Gender-gap nelle demenze: epidemiologia

In Italia (dati ILSA)
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Differenze di performance cognitiva

Mean trajectories

701 Female, p=0.42, p<0.0001 ~ Men
= ‘ ™ Women
§ 601 sadt’a g -
= Y Female mean
@ Female 95% conf. band
8 501 —— Male mean
= ig o | Male 95% conf. band
Q N
© 4 o
g 40 ((0‘3
'...
-
% N B o
<
104 Male, 3=0.20, p<0.001
0 1 2 3 4 5 6 7 8 9 o
HpVR T T T T T
0 2 4 6 8
Time (years)
La memoria verbale e 0 La progressione del
preservata nelle donne con deterioramento cognitive in
aMCI rispetto agli uomini con un follow-up di 8 anni e 0
la stessa diagnosi e un maggiore nelle donne con
grado simile di atrofia MCI che negli uomini
del |l 6i ppocampo

Sundermann EE et al, Neurology 2016 Lin KA et al, Alzheimers Dement (N Y) 2015



Differenze nel management
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Prevalence of heart failure by sex and age
(National Health and Nutrition Examination Survey: 20071 2010).
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Circulation

PRIMER

Sex Differences in Cardiovascular
Pathophysiology

Why Women Are Overrepresented in Heart Failure With
Preserved Ejection Fraction

Circulation. 2018;138:1981 205. DOI: 10.1161/CIRCULATIONAHA.118.034271



Fundamental sex differences that predispose women to the development of HFpEF.
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The influence of comorbidities on the development of HFpEF in women
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Schematic representation of estrogen action in the cardiomyocyte
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Increasi  Frailty in Older Adults: Evidence for a Phenotype

combina : e 2 e o svsen tae
ﬁt' J Nutr Health Aging. 2008 Jan;12(1):29-37.

- The LLA.N.A Task Force on frailty assessment of older people in clinical practice.

Frailty in elderly people ;

CrossMark vs
Andrew Clegg, John Young, Steve lliffe, Marcel Olde Rikkert, Kenneth Rockwood -4
Lancet 2013;381:752-62  Frailty is the most problematic expression of population ageing. It is a state of vulnerability to poor resolution of :
published Online hoMoeostasis after a stressor event and is a consequence of cumulative decline in many physiological systems during
February8 2013 3 lifetime. This cumulative decline depletes homoeostatic reserves until minor stressor events trigger disproportionate
http://dx doi.org/10.1016/ changes in health status. In landmark studies, investigators have developed valid models of frailty and these models
50140-6736(12)62167-9 . . . . . s . .
have allowed epidemiological investigations that show the association between frailty and adverse health outcomes.
This online publication has been . . . s . . .
.~ We need to develop more efficient methods to detect frailty and measure its severity in routine clinical practice,
corrected. The corrected version N . X X .
first appeared atthelancet.com €specially methods that are useful for primary care. Such progress would greatly inform the appropriate selection of
onOctober18,2013  elderly people for invasive procedures or drug treatments and would be the basis for a shift in the care of frail elderly
See Online foravideo interview  people towards more appropriate goal-directed care.
with Andrew Clegg
John E. Morley, MB, BCh2:", Bruno Vellas, MDP:C, G. Abellan van Kan, MDP:€, Stefan D.
R Anker, MD, PhD4€, Juergen M. Bauer, MD, PhD', Roberto Bernabei, MDY, Matteo Cesari,
MD, PhDP-¢, W.C. Chumlea, PhD", Wolfram Doehner, MD, PhD%i, Jonathan Evans, MDI,
18} Linda P. Fried, MD, MPHK, Jack M. Guralnik, MD, PhD'!, Paul R. Katz, MD, CMD™, Theodore
) l A K. Malmstrom, PhD3", Roger J. McCarter, PhD°, Luis M. Gutierrez Robledo, MD, PhDP, Ken
result Rockwood, MDY, Stephan von Haehling, MD, PhD', Maurite F. Vandewoude, MD, PhDS, and
reserv Jeremy Walston, MD!

the ab Physical Frailty Is an Important Medical Syndrome
<
The group defined frailty as
“A medical syndrome with multiple causes and contributors that is characterized by
diminished strength, endurance, and reduced physiologic function that increases an

individual’s vulnerability for developing increased dependency and/or death.”



Vulnerabillity of frail elderly people to a sudden change In
health status after a minor illness

Functional abilities

Independent
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Minor illness (eg, urinary tract infection)
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Clegg et al. Lancet 2013; 381: €62



Venn diagram displaying extent of overlap of frailty
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Fried et al J Gerontol A Biol Sci Med Sci. 2001;56(3):60.46
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Gender and frailty interaction directly adjusted survival curves

Gender and frailty interaction
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Factors associated with incidence of 5 components of frailty
In older men- 2006 to 20106 SABE Study.
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J Aging Health. 2016 :898264316671228.



Factors associated with incidence of 5 components of frailty
In older female 2006 to 2010 SABE Study.
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J Aging Health. 2016 :898264316671228.



