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Biomarcatori di fragilita fisica e cognitiva
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Fragilita

La fragilita € una sindrome molto frequente nelle persone anziane

Caratterizzata da una aumentata vulnerabilita agli stress, sia endogeni che esogeni, e
da una ridotta riserva omeostatica

Da un punto di vista biologico, la fragilita € determinata dall'accumulo graduale, di
alterazioni a livello molecolare e cellulare che coinvolgono diversi organi e sistemi

Per questo motivo é indice dell’eta biologica dell’individuo

Esistono molteplici definizioni per quantificare la fragilita e molti approcci operativi
sono stati proposti nel tempo

Gli strumenti operativi si basano prevalentemente su due modelli: l'indice di fragilita
(F1) e il fenotipo di fragilita (FP)
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Fragilita

Inoltre:

“physical frailty and sarcopenia” in cui la sarcopenia viene considerata il substrato biologico della
fragilita fisica (Landi F. et al. 2015)

“cognitive frailty” e stata introdotta per spiegare gli esiti avversi comunemente osservati nelle
persone in cui coesistono fragilita e deficit cognitivi (Kelaiditi E. et al. 2013)

Tuttavia:

i meccanismi biologici che identificano fragilita fisica e fragilita cognitiva sono ancora da
caratterizzare...
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Box 1: National Institutes of Health (NIH) Definition

Working Group definitions for biomarkers and clinical end
points (modified by NIH' and Vassan®)

» Biomarker: a characteristic objectively measured and
evaluated as an indicator of normal biological processes,
pathogenic processes or pharmacological responses to a
therapeutic intervention.

— Type 0 biomarker: a marker of the natural history of a
disease that correlates longitudinally with known clinical
indices.

— Type | biomarker: a marker that captures the effects of a
therapeutic intervention in accordance with its
mechanism of action.

» Clinical end point: a characteristic or variable that reflects
how a patient feels, functions or survives.

— Intermediate (non-ultimate) end point: a true clinical
end point (a symptom or measure of function, such as
symptoms of angina frequency or exercise tolerance), but
not the ultimate end point of the disease.

— Ultimate end point. eg, survival or the rate of other
serious and irreversible morbid events.

» Surrogate end point: a biomarker intended to substitute for a
clinical end point aiming to predict clinical benefit (or harm, or
lack of benefit or harm) on the basis of epidemiological,
therapeutic, pathophysiological or other scientific evidence.

Fostgrad Med J 2009;85:538-545. doi:10.1136/pgm].2008.073759
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Cosa e un biomarcatore

Box 2: Multiple roles of biomarkers

yYyvyyy

Antecedent: identifying the risk of developing an illness
Screening: screening for subclinical disease

Diagnostic: recognising overt disease

Staging: categorising disease severity

Prognostic: predicting future disease course/response to
therapy

Cell
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Biomarcatori di fragilita fisica e cognitiva
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Muscle-brain axis?

Table 2 Selected biomarkers for the study

Gamberale et al. BMC Geriatr (2021) 21:633 1 1
https://doi.org/10.1186/512877-021-02584-1 BMC Geriatrics Biomarkers Blood (plasma) Blood (PBMCs) Cerebrospinal fluid Muscle
Pro-inflammatory cytokines IL-6[51, 52, 53] IL-6 51, 52, 53] IL-6 51, 52, 53] IL-6 51,52, 53]
STUDY PROTOCOL Open Access IL-8[51, 52, 53] -8 [51, 52, 53] -8 [51, 52, 53] -8 [51, 52, 53]
. ™ IL-1B [S1,52, 53] IL-1B [S1, 52, 53] IL-1B 51,52, 53] IL-1B [S1, 52, 53]
Study protocol: understanding =t TNF-a [51, 52, 53] TNF-a [S1, 52, 53] TNFa[S1, 52, 53] TNF-a (51,52, 53]

the pathophysiologic mechanisms underlying
delirium in older people undergoing hip
fracture surgery

R. Gamberale', C. D'Orlando’, 5. Brunelli', R. Meneveri', P Mazzola'?, G. Foti'2, G. Bellani'?, G. Zatti?,
D. Munegatc?, S. Volpato?, A. Zurlo?, G. Caruso®, A. Andreano’, M. G. Valsecchi' and G. Bellelli'2" @

Anti-inflammatory cytokines

Muscular damage and regenera-

tion

Muscle differentiation

Endothelial damage

IFNy [51, 52, 53]
I-101051, 52, 53]
IL-37 [54]
TGF-B [53]

CD-31[56]
S-100p [S3, 571

IFNy [S1, 52, 53]
IL-10[51, 52, 53]
IL-37 [S4]
TGF-B [53]

CD-31[56]
5-100p [S3, 571

IFNy [S1, 52, 53]
IL-10[51, 52, 53]
IL-37 [54]
TGF-B [53]

CD-31[56]
5-100B [S3, 571

IFNy [51, 52, 53]

IL-10[51,52, 53]
IL-37 [54]
TGF-B [53]

Atrogin-1 [55]
MuRF-1 [55]
Myaostatin [55]
Follistatin [55]
Activin [55]
Activin receptor
type Il [55]
Myosin heavy
chain type Il [55]
Myaosin heavy
chain type VIl [55]

PAX7 [55]
MycD [55]
Myogenin [55]
MYF5 [55]
MEF2A [55]

Von Willebrand factor [56] Von Willebrand factor [56] Von Willebrand factor [56]
Albumin [51, 52] Albumin [51, 52] Albumin [51, 52]

Neopterin [58] Neapterin [58] Neapterin [58]

Neurcfilament light chain [58] Neurofilament light chain [S8] Neurofilament light chain [S8]
Cortisal [510, 511] Cortisal [510,511]

Transport proteins
Immune system activation
Neurodegeneration

Stress response

Biomarkers coming from fluids (plasma and C5F) will be measured by protein quantification assays, while biomarkers coming from cells (PBMCs and myocytes) will be
measured by mRMNA expression analysis
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Concentrazioni plasmatiche pre-operatorie
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0,37 (0,16-0,66) 0,26 (0,10-1,16) 0,54
4,68 (3,30-7,48) 7,72 (2,58-10,20) 0,58
38,95 (22,08-50,00) 38,60 (20,80-71,10) 0,94
11,50 (8,21-15,90) 14,30 (9,37-17,10) 0,49
1,72 (0,98-0,13) 2,99 (1,03-5,84) 0,25
0,12 (0,00-0,41) 0,06 (0,00-0,33) 0,67
2,03 (1,54-2,55) 2,28 (1,87-2,78) 0,41
656 (460-910) 699 (539-958) 0,59
2032 (24,23-37,30) 37,68 (30,44-63,26) 0,06
=) 40,65 (27,33-69,98) 57,40 (51,30-109,00) 0,01
531 (380-980) 748 (576-1113) 0,33
8,14 (5,94-12,60) 8,29 (5,98-15,30) 0,74
55,54 (39,80-100,54) 60,50 (19,25-101,05) 0,73

| valori sono espressi come mediana (intervallo interquartile)
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Variazione delle concentrazioni plasmatiche (delta T1-TO)
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IFN y (pg/mL) 0,03 (-0,34-0,22) -0,08 (-0,30-0,13) 0,35

IL-10 (pg/mL) 1,15 (-1,47-3,92) 2,42 (-2,61-5,82) 0,75
IL-6 (pg/mL) 40,20 (1,34-78,52) 73,80 (6,00-99,80) 0,38
TNF a (pg/mL) 0,63 (-2,46-4,75) -0,06 (-3,80-1,30) 0,41

!

BDNF (ng/mL) 0,29 (-0,41-2,20)  -0,72 (-4,02-(-0,03)) 0,01
IL-1B8 (pg/mL) 0,00 (-0,14-0,14) 0,04 (0,00-0,10) 0,32
TNFR1 (ng/mL) 0,32 (-0,19-0,69) 0,24 (-0,11-1,13) 0,56
TREM1 (pg/mL) 8,59 (138,65) 26,91 (216,67) 0,73

Ny (pgimL) |
1L10 pg/mL) |
L6 (pgimL) |
| TNFa(pgimL)
| BONF (ng/mL) |
LB (pgimL)
| TNFRL (ngimL) |
| TREML (pg/mL) |
gl TREV2 (g |
L (pgimL) |
LdrapgimL)
L8 pgmL) |
risina (ngimt) |

WHEAGE IS -1,11 (-6,05-5,37)  -6,21 (-15,83-(2,63)) 0,02
NfL (pg/mL) 12,90 (2,82-20,95) 3,20 (-11,10-22,40) 0,13
IL-1ra (pg/mL) 594 (271-1703) 514 (57,00-924) 0,41
IL-8 (pg/mL) 3,87 (1,13-7,82) 4,81 (0,54-6,86) 0,84

Irisina (ng/mL) 37,65 (9,89-52,75) 12,90 (-18,50-50,00) 0,35

| valori sono espressi come mediana (intervallo interquartile)
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Concentrazione preoperatoria e rischio di delirium Variazione perioperatoria e rischio di delirium
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‘ 4,61 (1,00-21,26) 0,05 0,65 (0,14-3,01) 0,59

v'BDNF: la concentrazione peri-operatoria di BDNF aumenta del 31% in coloro che non sviluppano delirium e si riduce invece del 55% in coloro
che lo sviluppano. La regressione logistica conferma che una riduzione di BDNF peri-operatoria aumenta il rischio di delirium

vTREM-2: la concentrazione peri-operatoria di TREM2 si riduce maggiormente in coloro che sviluppano delirium (riduzione del 5%). La
regressione logistica conferma che una riduzione di TREM2 peri-operatoria aumenta il rischio di delirium

v'NfL: la concentrazione preoperatiria di NfL & piu alta in quelli che sviluppano delirium. La regressione logistica conferma che alti livelli al
basale aumentano il rischio di delirium
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Neurofilament light
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NfL release after axonal damages. NfL are detectable in CSF and blood.

Delabi C. et al. 2022
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Brain-derived neurotrophic factor (BDNF) e Triggering receptor expressed on myeloid cells (TREM2)
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