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P<0.001

1 2 3 4 5
Number of impaired IC domain

=== sarcopenia non-sarcopenia

Zhu et al, J Nutr Health Aging.2023
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SARCOPENIA CAPACITA INTRINSECA

Sarcopenia Low ASMI Low HGS Low GS
OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value
IC composite score 1.563 (1.247-1958) <0001 1.548(1.239-1.935) <0001 1.793(1.395-2303) <0001 3.131(1.725-5685) <0.001

Abbreviations: OR., Odds ratio; CI, Confidence interval; IC, Intrinsic Capacity; ASMI, Appendicular skeletal muscle mass index; HGS, Handgrip strength: GS. Gait speed; Low ASMI
is <7.0 kg/m* in men and <5.7 kg/m* in women. Low HGS is <28 kg in men and <18 kg in women. Low GS is <1.0 m/s. The model was adjusted for age, history of stroke, osteoporosis
and anemia.

Zhu et al, J Nutr Health Aging.2023
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80 : :
- 74,2 ® No sarcopenia Sarcopenia
X 70
é. 60 58,1
T
o 50
o 40 37,5
o 30,5 33,6
'% 30 24,1
2 20 18,6 . 16,4
S - =
0
Cognition  Locomotion Vitality Sensory  Psychological

Zhu et al, J Nutr Health Aging.2023
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SARCOPENIA CAPACITA INTRINSECA
ASMI HGS GS
p SE P-value p SE P-value p SE P-value
Iﬁgnitiﬂn 0.082 0.015 0.099 0.158 0.099 0.001 I 0.011 0.002 0.325
Locomotion 0014 0.023 0.829 0.295 0.146 < 0.001 0.723 0.004 < 0.001
Vitality 0.342 0.032 < 0.001 0.093 0.204 0.044 0.007 0.005 0.205
Sensory -0.036 0.094 0.453 0.002 0.589 0.968 0.018 0.014 0.597
Psychological -0.011 0.064 0.830 -0.019 0.406 0.677 -0.037 0.010 0.284

Abbreviations: [}, Beta regression coefficient; SE, Standard error; ASMI, Appendicular skeletal muscle mass index; HGS, Handgrip strength; GS, Gait speed. The model was adjusted for
age, history of stroke, osteoporosis and anemia.

Zhu et al, J Nutr Health Aging.2023
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ASMI HGS GS

p SE P-value p SE P-value p SE P-value
Cognition 0.082 0.015 0.099 0.158 0.099 0.001 0.011 0.002 0.325
Locomotion 0.014 0.023 0.829 0.295 0.146 < 0.001 0.723 0.004 < 0.001
Vitality 0.342 0.032 < 0.001 0.093 0.204 0.044 I 0.007 0.005 0.205
Sensory -0.036 0.094 0.453 0.002 0.589 0.968 0.018 0014 0.597
Psychological -0.011 0.064 0.830 -0.019 0.406 0.677 -0.037 0.010 0.254

Abbreviations: [5, Beta regression coefficient; SE, Standard error; ASMI, Appendicular skeletal muscle mass index; HGS, Handgrip strength; GS, Gait speed. The model was adjusted for
age, history of stroke, osteoporosis and anemia.

Zhu et al, J Nutr Health Aging.2023
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Men (Panel A)

Adverse event (Ouicome Statistics for each study (Odds ratio and 95% CI
Odds Lower Upper

ratio  limit  limit Z-Value p-Value . . \ .
Cognitive impairment Cognition 0.50 029 0.85 -258 0.010 5 2 3 7 Soggettl d I eta 260 a n n I
0.50 029 085 258 0.010
Hospitalized = 24h last year Hospitalization 047 029 078 291 0.004 5 8 . 5% F
047 029 078 291 0.004 .
Sarcopenia Locomotion  0.85 049 149 056 0.578 d 1 O 8 1
Falls Locomotion  0.65 0.40 1.04 -1.78 0.075 i e | Eta m e Ia 7 * 5 i 7 * a nni
Functional impairment Locomotion 042 025 069 341 0.001 —l . {
Difficulty walking 400 meters Locomotion 024 0.15 039 -5.80 0.000 — - CO I om b I1a - SA BE S u rvey
SPPB < 6 points Locomotion  0.47 028 081 -2.74 0.006
047 037 059 651 0.000 zl; 2015’
Depression Psvchological 1.19  0.80 1.77 0.85 0.396 —18—
Mental problens Psychological 0.41 022 075 -2.88 0.004 —_——
0.86 0.62 121 0.87 0386 <: =
Visual problems Sensory 0.82 051 131 .83 0409 ——
Hearing problems Sensory 0.73 047 111 -1.49 0.1306 +—a
077 056 105 -1.66 0.097 S |
Weight loss Vitality 0.97 054 1.73 0.12 0.905
Appetite loss Vitality 0.54 034 087 255 0.011 ﬂ
0.68 047 098 -2.05 0.040

0.1 0.2 0.5 1 2 5 10 .
Pooled intrinsic capacity*  0.62 0.53 0.71 -6.68 <0.001 Ramirez-Velez et al, JCSM 2019
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Women (Panel B)
Adverse event Outcome Statistics for each study Odds ratio and 95% CI
Odds Lower Upper

ratio  limit  limit Z-Value p-Value
Cognitive impairment Cognition 044 024 080 -2.72 0.007

044 024 080 -2.72 0.007
Hospitalized > 24h last year Hospitalization 0.72 039 131 -1.07 0.283 —

072 039 131 -1.07 0.283 i =
Sarcopenia Loconmotion  0.83 047 147 065 0515 T 1
Falls Locomotion 095 0.55 165 -0.17 0.866 i E—
Functional impairment Locomotion  0.53 030 091 -2.29 0.022 e E—
Difficulty walking 400 meters Locomotion  0.86 038 193 037 0713
SPPB < 6 points Locomotion  0.43 026 072 -3.21 0.001 —_——

0.66 051 085 318 0.001 <>
Depression Psychological 0.50 0.32 0,79 -2.97 0.003
Mental problems Psychological 0.71 039 132 -1.08 0.280 % —

0.57 040 082 -3.03 0.002
Visual problens Sensory 0.98 059 1.61 -0.08 0934
Hearing problens Sensoty 1.30 072 234 086 0391 —

110 075 1.61 049 0.624
Weight loss Vitality 1.63 086 3.07 1.50  0.134 —
Appetite loss Vitality 1.08 0.78 148 045 0.650

1.17 088 1.56 108 0.28]

0.1 0.2 0.5 1 2 5 10

Pooled intrinsic capacity*  0.79 0.68 0.92 -3.03 0.002 Ramirez-Velez et al, JCSM 2019
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3000- i oSt Transizioni tra stati di
. Probable Sarcopenia .
I sarcopenia sarcopenia secondo
i Death EWGOP2 in 3363
B2] . Loss to follow-up . .
. ~ - soggetti con eta > 60
< W anni (studio SNAC-K)
Q —— B . .
5 o nell’arco di 12 anni
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0- AGING RESEARCH CENTER

0 3 ‘ 6 9 12
Time (year) Trevisan et al, JCSM 2022
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Determinanti di transizioni

Da no sarcopenia > sarcopenia Da sarcopenia probabile = no sarcopenia
| : :
Age (years)- - i .
Male sex (vs female)- i . | . i
High education (vs low)- : . i :
Former smoker (vs never)- I . | |
Current smoker (vs never)- i ' . i'
Light-to-moderate alcohol cons (vs no)- -—4:'—- | i .
Heavy alcohol consumption (vs no)- !- 1° l=
Physically active (vs inactive)- -—o—l- i i -
MMSE (point)- --:L- . i'—°—'
BMI (kg/m2)- o i . -T'
N. chronic diseasesH I}-H - e
0 i é Clﬂ éll 0 1 2 3

HR (95%CiI) HR (95%Cl)

Trevisan et al, JCSM 2022
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SARCOPENIA COGNITIVE CAPACITY
Study Odds Ratio OR 95%-Cl Weight Associazione tra oy
Van Kan et al (2013) . 1.18 [0.73; 1.91] 18.0% sarcopenia e ‘
Alexandre et al (2014) —a— 2.68 [1.23; 5.84] 9.6% .
Hsu et al (2014) —il— 3.03 [1.63; 5.63] 13.2% decadimento
Klm et a] (2014) * 635 [1 62, 2489] 3.70/’0 e 0 Cognitive capacity
Papachristou et al (2015) 2.84 [0.89; 9.06] 5.0% cognitivo
Tolea et al (2015) & 3.46 [1.07; 11.17] 4.9%
Huang et al (2016) —— 1.50 [0.64; 3.51] 8.4%
Maeda et al (2016) — 1.98 [1.06; 3.70] 13.1%
Ida et al (2017) —HE— 2.90 [1.09; 7.72] 6.7%
Hao et al (2018) —— 2.08 [1.10; 3.93] 12.8%
Lee et al (2018) T 4.50 [1.32; 15.39] 4.5%
Random effects model I 'r | 2.25 [1.70; 2.97] 100.0%

Heterogeneity: = 25%, p = 0.21'

0.1 051 2 10

Favor Control Favor Sarcopenia Peng et al, Cl Nutrition 2020
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Healthy state Improvement of memory function
Resting astrocyte Neuron Associazione tra
sarcopenia e
2T R, decadimento
& cognitivo R

Resting microglia

Sarcopenia Impairment of memory function

Myokines Reactive astrocyte Damaged neuron

Pro-inflammatory
cytokines

FNDCS/risin 2 b v
Myostatin o R - T
BONF A ——
cathepsin B l b - = o
IGF-1 . .o,
SPARC " ‘\.J) v
CTRP15

: ~ye

. Y

Reactive microglia Jo et al, Biomed & Pharmaco 2022
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Revisione sistematica 2022, 13 studi

* |povisus e iposmia associati ad un aumentato odds di sarcopenia. N
* |povisus e iposmia associati a ridotta massa muscolare. "
e |povisus e ipoacusia associati a ridotta velocita del cammino.

Decadimento cognitivo
Ridotta attivita fisica

Deficit sensoriale » Cadute » Sarcopenia
Ridotta QoL

Malnutrizione
Ho et al, JCSM 2022
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Adjusted mean handgrip strength (SE) in kg* ‘/’t_\_‘)\

Sensory impairment All (n = 947) Women (n = 544) Men (n = 403)
Hearing impairment - Visual capacity

None, n = 320 24.78 (0.35) 18.73 (0.34) 32.82 (0.67) \'\\

Any hearing loss,n = 376 24.63 (0.32) 17.99 (0.33) 33.40 (0.58) Y )

p value 76 4 .53
Best corrected visual impairment /]\ . HP : .

HSB020)  18A02) 3207037 numero di deficit sensoriali

Any vision loss, n = 100 23.79 (0.62) 17.57 (0.57) 31.61 (1.30)

p value .23 16 .35 ‘
Olfactory impairment

None, n = 598 25.66 (025)  18.39 (0.24) 33.11 (0.48) \l/ hand grip

Any olfactory loss, n = 329 24.23 (0.34) 18.23 (0.37) 32.48 (0.59)

b yalue ] J2 42
Overall sensory impairment

None, n = 369 24.46 (0.32) 18.59 (0.31) 32.44 (0.62)

One sensory impairment, 24.84 (0.31) 18.57 (0.31y* 33.32 (0.56)

n = 369

Twolthree sensory 23.89 (0.44) |7.47 (0.47y= 32.21 (0.76)

impairment, n = 209

*Adjusted for age, living alone, admission to hospitals, and walking disability. Sex was included
in the model when assessing associations in the overall cohort and not when analyzing men

and women separately, Ho et al, JCSM 2022
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D Prevenience (95% ClI) Weight
Endo (2021) — 0.40 (0.2, 0.58) 532
Ktamura (2021) —0— 0.29 (0.21,0.38) 6.92
Ktamura (2021) | —— 0.43 (0.35, 0.50) 7.06
Olgun Yazar (2019) ——— 0,64 (0.51,0.77) 6.11
Kiavuz (2018) —_— 0.32 (0.18, 0.47) 5.89
Szlejf (2018) - 0.09 (0.04, 0.14) 7.39
Hayashi (2018) :—o— 0.44 (0.29, 0.59) 576
Wang (2018) . 0.18 (0.08, 0.28) 677
Sugimoto (2016) —o— 0.41(0.31,0.51) 6.66
Ishii (2016) —_— 0.27 (0.16, 0.37) 657
ishi (2016) - 0.1 (0.07, 0.15) 750
Huang (2015) —-— 0.08 (0.00, 0.16) 7.10
Alexandre (2014) - 0.14 (0.09, 0.18) 7.50
Hsu (2014) —— 0.30 (0.21, 0.38) 6.94
Landi (2012) — 0.30 (0.1, 0.41) 6.52
Overall (-squared = 92.2%, p = 0.000) <> 0.28 (0.21, 0.36) 100.00 I
.

NOTE: Weights are from random effects analysis ;

: 7l73 0 7;3

Ritorno al futuro

L

FIRENZE, 13-16 DICEMBRE 2023 f
PALAZZO DEI CONGRESSI b ol A
B see(€

PSYCHOLOGICAL CAPACITY

_77

fon—

Psychological
capacity

Revisione sistematica e meta-analisi di 19
studi

Prevalenza di depressione in soggetti con
sarcopenia: 28%

Lietal, JICSM 2022
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(5] OR (95% CI) Weight
Endo (2021) o ' 1.05 (0.99, 1.11) 15.38
Ktamura (2021) —— 120(0.70,210) 602
Kitamura (2021) —— 2.40 (1.60, 3.60) 836
Yuenyongchaiwat (2021) —;—0— 3.23(1.14,9.16) 232
Fabrega-Cuadros (2020) . | 1.10 (1.02, 1.19) 1517
Yuenyongchaiwat (2020) —‘:--0-— 2.09(1.06,4.13) 452
Kiavuz (2018) — 2.55(1.11, 5.88) 334
Szlejf (2018) —:h+— 223(1.11,448) 437
Hayashi (2018) —— 2.38 (1.18, 4.81) 433
Wang (2018) —‘:—-O— 245(1.12,5.34) 370
Lee (2018) - 5.45(1.06,27.92)  1.03
Patino-Hernandez (2017) —_— 0.82 (0.50, 1.36) 6.73
Sugimoto (2016) e 2.1 (0.90, 4.93) 324
Sugimoto (2016) —_— 1.24 (0.66, 2.32) 5.06
Ishii (2016) -—-o— 279 (1.43, 5.43) 466
Ishii (2016) —_— 0.93 (0.55, 1.60) 623
Hsu (2014) 225(1.03,489) 371
Kim (2013) ‘ -~ 6.87 (2.06. 22.96) 1.80
Overal (l-squared = 75.1%, p = 0.000) O 1.57 (1.32, 1.86) 100.00
NOTE: Weights are from random effects analysis '

| )

0358

279

PSYCHOLOGICAL CAPACITY

i

Psychological
capacity

Revisione sistematica e meta-analisi di
16,869 soggetti con eta media 73 anni
Associazione tra depressione e
sarcopenia: OR=1.57 (1.32-1.86)

Lietal, JICSM 2022
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CHAIR RISE TEST

A simple test can decide whether an older person needs
further assessment for limited mobility.

Instructlons: Ask the person, “Do you think it would be
safe for you to try to stand up from a chair five times
without using your arms? (Demonstrate to the person.)

If YES, ask them to:

- sitin the middle of the chair

- cross and keep their arms over their chest

- rise to a full standing position and then sit down again

- repeat five times as quickly as possible without stopping.

Time the person taking the test - further assessment
is needed if they cannot stand up flve times within
14 seconds.

/B
)

SIGG

SARC-F
or clinical
suspicion

iy No sarcopenia;
rescreen later

POSITIVE
OR PRESENT

Muscle strength JXezI7/AR
Grip strength,
Chair stand test

No sarcopenia;
rescreen later

In clinical practice,
this is enough to
trigger assessment of
causes and start
intervention

Sarcopenia
probable*

or quality
DXA; BIA, CT, MRI

Sarcopenia
confirmed

Physical
Performance
Gait speed, SPPB,
TUG, 400m walk

Sarcopenia
severe

” 7 2. Galt speed test: Time to walk four metres.
” )
g Time for four-metre walk:
< 4.82 seconds 4 points
4.82 - 6.20 seconds 3 points
65.21 - B.70 seconds 2 points
> B.70 seconds 1 point
Unable to complete 0 points

futuro
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CAPACITA INTRINSECA

-
SHORT PHYSICAL PERFORMANCE
BATTERY (SPPB)

Locomotor

While a wide range of physical performance tests is .
ge ot prysiea’ p capacity

available, the SPPB is recommended, as it has superior
measurement properties and is useful across a range of
abilities. The 5PPB measures timed performance on
three tasks, each scored out of four, to derive a score
from zero (worst performance) to 12 (best performance).

First, describe each test and ask if the person feels able to
doit. If not, score accordingly and move to the next step.

1. Balance tests: Stand for 10 seconds with feetin

the scores from the three pos itions.

3. Chalr rise test: Time to rise from a chair five times

< 11.19 seconds 4 points
11.2-13.8 -onds 3 points
13.7 - 16.69 seconds 2 points
16.7 - 59.9 seconds 1 point

= 60 seconds or unable to complete 0 points

EWGSOP2, 2018
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Riduzione
forza muscolare

o A

Riduzione

qualita/quantita muscolare

o A

Riduzione
performance fisica
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CAPACITA INTRINSECA

Locomotor e
capacity .

Psychological [ <+« 77 v
capacity 1§ AR LY ‘

Hearing capacity
Cognitive capacity

WHO, 2019
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SARCOPENIA VITALITY
Riduzione ‘
forza muscolare €% 7 vieality
Riduzione
qualita/quantita muscolare “...a physiological state resulting from the interaction
between multiple physiological systems, reflected in (the
+ level of) energy and metabolism, neuromuscular

function, and immune and stress response functions of

Riduzione the body...”
performance fisica

Bautmans et al, Lancet H Longev 2022
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SARCOPENIA VITALITY

Part B: Consensus on the top candidate attributes for

vitality capacity B,
Energy and metabolism '_ { ' 7 Vitality
+  Self-perceived fatigue o

Muscle endurance

Malnutrition or nutritional status

Body composition

Circulating biomarkers of metabolism (eg, HbA,)

Neuromuscular function “...a physiological state resulting from the interaction
Knee extensor strength ] . i ]
Handgrip strength between multiple physiological systems, reflected in (the
Respiratory muscle strength level of) energy and metabolism, neuromuscular
| d . . .
”’”gi’r'zf;i:""i?s e i | function, and immune and stress response functions of
g blomarkers or in ammation
Perceived immune status (ie, measured by immune status th e bOdy _”

questionnaire)
Oxygen saturation

Autonomic function Bautmans et al, Lancet H Longev 2022
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SARCOPENIA VITALITY
B / p K? Vitality
Malnourished # “g "
41.6% di sovrapposizione tra
— sarcopenia e rischio di
Risk of a a malnutrizione
malnutrition 4 \ 4
Well-nourished % )

No sarcopenia Sarcopenia Ligthart-Melis et al, JAMIDA 2020
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VITALITY

Number of Studies Heterogeneity OR (95% CI) , vitality
Associated Factors 5 B\
I P P
| BMI Under weight 14 78.1 <0.001 3.78(2.55,5.60) | |
Sociodemographic factors Marital status 71.2 <0.001 1.57 (1.08, 2.28)
ADL disability 84.7 <(0.001 1.49 (1.15, 1.92)
Age (years) 80.7 <0.001 1.12 (1.10, 1.13)
Sleeping time < 6 h 2 0.0 0.473 3.32 (1.86, 5.93)
Malnutrition /malnutrition risk 10 46.7 0.029 2.99(2.40, 3.72)
Sleeping time > 8 h 2 14.7 0.279 2.30 (1.37, 3.86)
Behavioral factors
Physical inactivity 18 65.2 <0.001 1.73 (1.48, 2.01)
Living alone 5 36.0 0.167 1.55 (1.00, 2.40)
Smoking 29 49.5 <0.001 1.20(1.10, 1.31)

Gao et al, Nutrients 2021



E 80 @ =N s Ritorno al futuro
@0]) ESSO | B NTE a
IONALE S I G G | | IEIARLE 'l‘xzziz' ;3 0156 |chccf HRRE Ezsfl §3|

Outline

Relazione tra sarcopenia e capacita intrinseca

Implicazioni pratiche e di ricerca

Conclusioni
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Implicazioni pratiche e di ricerca

* | metodi di valutazione della sarcopenia e di alcuni domini della
capacita intrinseca si sovrappongono =2 semplificazione nella
pratica clinica ma collinearita nell’ambito di ricerca

* |l riscontro di sarcopenia deve indurre a una valutazione piu estesa
della capacita intrinseca dell’anziano, e viceversa
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Conclusioni

e Sarcopenia e capacita intrinseca sono associate in modo bidirezionale

 Vitalita, capacita cognitive e motoria sono i domini che piu
strettamente si associano a sarcopenia

* Promuovere un approccio di cure integrato all’'anziano (ICOPE)
significa preservare la capacita intrinseca dell’individuo ma anche
prevenire lo sviluppo di sarcopenia
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