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Determinanti di Fragilita

Asse ipotalamo-ipofisi-gonadi
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Sarcopenia

Forza, potenza e resistenza muscolare

Metabolismo basale
Termoregolazione
Massa grassa
Perdita ossea
Instabilita posturale
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Eventi eta-correlati

Apoptosi
Stress ossidativo

A Processi mediati da ROS

Asse ipotalamo-ipofisi-surrene

Termoregolazione
Cronico cortisolo
Resistenza insulina
Deterioramento mentale
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Sistema immunitario

Vulnerabilita infezioni
Indici infiammatori (IL4 e TNF-alfa)




Longevita Familiare e Funzione Tiroidea

Study
population oy 2 oge

Participants () 350 Mortalita familiare
Males (n, %) 330(38.4) . . .
Age (y1) 67.9(31.4-04.8) relativa ai soggetti con
TSH (0.3-4.8 mUAiter) 1.51 (0.95-2.40) . ..
Free T, (10-24 pmolditer) 16.0 (14.4-17.6) profilo tiroideo nella
Free T4 (2.5-5.5 pmolliter) 4.00 (3.70-4.40)
Hyperthyroidism (n, %) 5(0.6)
Subclinical hyperthyroidism (n, %) 43 (5.0) norma
Euthyroidism (n, %) 746 (86.8)
Hypothyroidism (n, %) 7(0.8)
Subclinical hypothyroidism (n, %) 58 (6.8)
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Free Thyroxine and Functional Mobility, Fitness, and
Fatigue in Euthyroid Older Men and Women in the
Baltimore Longitudinal Study of Aging

335 men and 267 women (mean age 78.6+6.6 and 77.1+6. 7, respectively)
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High circulating free thyroxine levels may
increase the risk of frailty: The Rotterdam Study

Association of thyroid function with frailty index - 9640 participants (mean age, 64.9 years).
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Homeostatic Control of the Thyroid—-Pituitary Axis:
Perspectives for Diagnosis and Treatment

Corticosteroids,
endocannabinoids,
A/ GABA, cytokines
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Non-thyroidal illness syndrome and short-
term survival in a hospitalised older
population
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Low FT3: possible marker of frailty in the elderly

o Patients with fractures ® Controls
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Physical performance across the thyroid function values
within the normal range in adult and older persons

Relationship between SPPB and FT3 in older subjects - Multivariate analysis

Beta SE P
| FT3 0.35 0.17 0.036 |
Age -0.10 0.01 <.001
Sex -0.006 0.21 0.97
Physical Activity 1.18 0.17 <.001
11-6 -0.19 0.08 0.03
BMI -0.07 0.02 0.009
Cancer -0.35 0.29 0.23
Smoking 0.09 0.1 0.37
Renal Function -0.14 0.07 0.83
CES-D -0.03 0.008 0.002
CSMA 0.0003 0.00008 0.005
NCV 0.04 0.02 0.02
MMSE 0.039 0.02 0.09
Total Energy Intake 0.0001 0.0001 0.66
Stroke -0.49 0.16 0.003
CHF 0.07 0.09 0.42

CHF, Chronic Heart Failure
In Chianti study CESD, Center for Epidemiologic Studies-Depression score
CSMA, cross sectional muscle area

Ceresini G et al, Aging Clin Exp Res, 2018 NCV., Nerve Conduction Velocity



Overview of the values of T3 and rTg within a
population of 403 elderly men (>73 yrs)

n=137, Age 77.3 [76.8;77.8]

Disease 2.05 [1.87;2.22)
PPS 85 [8.1,8.9]
ADL 2.30 [2.25;2.36]
LES 104.8 [101.4;108.2]
IGS 35.1 [34.0;36.2]

NeckBMD 0.89 [0.86;0.91]
Lean Mass 51.9 [51.0;52.7]

FatMass 21.2 [202,22.2) —

n=66, Age 77.6 [76.7;78.5]

Disease 1.91 [1.66;2.16]
PPS 9.0 [8.59.6]
ADL 2.30 [2.23;2.38)]
LES 105.7 [100.9;110.6]
IGS 35.1 [33.5;36.7]

NeckBMD  0.90 [0.87;0.94]
Lean Mass 53.5 [52.2;54.7]
Fat Mass 21.7 [20.3;23.1]

Upper limit of normal range
of rT3 (0.32 nmol/))

n=123, Age 77.8 [77.2;78.5]

Disease 2.16 [1.98;2.35]
PPS 8.4 [8.0:8.8]

ADL 2.30 [2.25;2.36)
LES 101.9 [98.4;105.4]
IGS 33.8 [32.7;35.0]

NeckBMD 0.88 [0.85;0.90]
Lean Mass 50.6 [49.7;51.5]

Low FT; and
normal rT,
levels: better
4-yr survival
and physical

—FatMass _21.1 [20.1;22.1]

Lower limit of normal
T TRLIIIE rangs of T3 (1.35 nmioll)

performance

Low FT; and
high rT; levels
(NTIS):
Reduced

n=63, Age 79.1 [78.0:80.2]

Reverse T3 (nmol/l)

5 6 7 8 | Disease 233 [2.07:2.59]
PPS 79 [7.385)

ADL 2.36 [2.28:2.44]
LES 100.2 [95.2;105.3]

Significance of tests of between-subjects effects

Age (yr) P=0.007
Disease (n) P=0.12
PPS (pts) P=0.05
ADL (pts) P=0.67
LES (Nm) P=0.29

IGS 33.6 [31.9:35.2)
NeckBMD 0.86 [0.82;0.90]
Lean Mass 51.6 [50.3;52.9]
Fat Mass 20.3

IGS (kp) P=0.25
Femoral Neck BMD (g/cm2) P=0.38
Lean Body Mass (kg) P=0.005

[18.8;21.7]

survival, lower
physical
performance

Fat Mass (kg) P=0.56

van den Beld et al. JCEM 2005



1156 pazienti ricoverati
per patologia acuta sono
stati arruolati nello studio

619 pazienti erano
disponibili per le
analisi di follow-up

356 pazienti sono stati esclusi per
malattie tiroidee note e/o terapie
interferenti con la funzione tiroidea

157 pazienti sono stati esclusi per
valori di TSH fuori dai limiti di
riferimento
(0,4-4,0 mu/l)

24 pazienti persi
durante il follow-

up

Pasqualetti et al JCEM 2018



01 Q2 03 Q4
Quartili FT4/FT, Mediana (range), Mediana (range), Mediana (range), Mediana (range),

% mediatDS % mediatDS % mediatDS % mediatDS

Sesso % (F)* 55.6% 62.3% 50.3% 43.8% 0.008
Eta (anni) 86 (65-97) 84 (66-100)  85(65-101) 82 (65-100) 0.008
CIRS_S 2.3+0.4 2.1+0.4 2.1+0.4 2.0£0.4 0.000
CIRS_C 5.5+1.8 5.1%1.8 4.8+1.9 4.5+1.9 0.000
ADL** 2 (0-6) 2 (0-6) 4 (0-6) 6 (0-6) 0.000
IADL** 1 (0-8) 1 (0-8) 3 (0-8) 4 (0-8) 0.000
SPMSQ** 5 (0-10) 4 (0-10) 3 (0-10) 2 (0-10) 0.000
MNA positivo %* 55.0% 38.6% 26.8% 16.6% 0.000
CAM positivo %* 9.3% 20.4% 14.3% 7.1% 0.020

MPI 0.72+0.27 0.63+0.28 0.52+0.30 0.42+0.26 0.000

DS: deviazione standard; CIRS: Cumulative lliness Rating Scale (severita e comorbidita); ADL:
activities of daily living; IADL: instrumental activities of daily living; SPMSQ: Short Portable Mental
Status Questionnaire; MNA: mini nutritional assessment; CAM: confusion assessment method;

* x? test; **Test Kruskal-Wallis (per gli altri parametri one way ANOVA)

Pasqualetti et al JCEM 2018
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Cox regression multivariate analysis of FT3/FT4 quartiles (4t FT,/FT, quartile as the reference)

Model 1 Model 2 Model 3
95.0% ClI 95.0% ClI 95.0% CI
p HR p HR p HR
Lower  Upper Lower  Upper Lower Upper
Q4
(FT3/FT4 >2.60) 1 1 1
Q1
(FT3/FT4<1.51) 0.000 5.73 3.43 9.55 0.000 5.37 3.21 8.89 0.005 2.49 1.31 4.73
Q2
(1.51<FT3/FT4<2.02) 0.000 3.85 2.27 6.53 0.000 3.77 2.22 6.41 0.008 2.22 1.23 4.97
Q3
(2.02<FT3/FT4<2.6) 0.000 2.84 1.64 4.89 0.000 2.63 1.52 4.55 0.018 2.01 1.12 3.59

Model 1: not adjusted,;
Model 2: age and sex adjusted,;
Model 3: age, sex, LDH, Hb, CRP, albumin, MPI and FT3 adjusted

Pasqualetti et al JCEM 2018




Prognostic Value of FT3/FT4 Ratio in Patients With Advanced Metastatic
Colorectal Cancer Treated With Regorafenib: The TOREADOR Study
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101

Overall Survival

m— High FT3,/FTd ratio, N= 47, mO5= 9.9 months

— Intermediate FT3/FT4 ratio, M= 46; mOS= 5.5 manths

= Low FT3/FT4 ratie, M= 48; miO5= 3.7 months

Schirripa M. et al. Clinical Colorectal Cancer 2018
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Prognostic Value of FT3/FT4 Ratio in Patients With Advanced
Metastatic Colorectal Cancer Treated With Regorafenib: The

TOREADOR Study
Multivariate for OS HR | 95% Cl P
Resection of primary tumor Y/N 0.37 0.14-1.00 | 0.0521
Number of previous lines 3/>3 0.90 0.43-1.87 | 0.7738
Time from diagnosis and rego start 18 months/ >18 months 0.17 0.06 —0.51 | 0.0016
Terzile_Ratio_Modified 0.36 0.21-0.62 | 0.0002

Multivariate for PFS

Resection of primary tumor Y/N 0.33 0.14-0.78 0.0119

Time from diagnosis and rego start 18 months/ >18 months

‘ ‘ BEMD LOECI
Designated Centers /

of Integrated !

Oncology and 3

Palliative Care

Schirripa M. et al. Clinical Colorectal Cancer 2018 = Cancer Centre



Correlazione tra rapporto FT3/FT4 e grado di fragilita in
una popolazione di soggetti anziani residenti in RSA

250 soggetti (66.4% F), eta media 85.0+7.2 aa
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Heterogeneity of Thyroid Function and Impact of Peripheral Thyroxine
Deiodination in Centenarians and Semi-Supercentenarians: Association

With Functional Status and Mortality

Age-dependent variations of circulating hormones
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Heterogeneity of Thyroid Function and Impact
of Peripheral Thyroxine Deiodination in
Centenarians and Semi-Supercentenarians:
Association With Functional Status and
Mortality

A ADL score Handgrip strength®

B coefficient (95% CI) fu B coefficient {95% CI) P
FT3 0.6 {(-0.2 to 1.6) 160 3.6 (0.4-6.8)
FT4 ~0.3 {-0.5 to -0.1) <001 ~1.3 (-1.8 to —0.7)
FT3/FT4 14.5 (7.2-21.9) <0 64,1 (3B.9-89.2)
TsH 0.1 (0.0-0.3) 088
B SMMSE scorek (DS scores

B coefficient (95% CI) P B coefficient (95% CI) P
FT3 21 (-2.5t0 &.8) Jel -0.5(-291t0 1.9) B985
FT4 ~1.2 {-2.0 to -0.4) 005 0.2 (-0.2 to 0.6) 332
FT3/FT4 26.2 (-1.9 1w 54.4) a7 -9.1 (-27.6 to 9.4) 33
TsH 1.0 (0.3-1.8) 06 0.7 (-0.3 to 0.4) AED

N
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Heterogeneity of Thyroid Function and Impact of Peripheral
Thyroxine Deiodination in Centenarians and Semi-
Supercentenarians: Association With Functional Status and
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TAKE HOME MESSAGES

» Recentemente é stato documentato come nei soggetti anziani sia
la fragilita che la mortalita aumentino con 'aumentare dei livelli
di tiroxina circolante

» E’ noto da tempo come la “Sindrome da bassa T3 o Sindrome del
malato eutiroideo” (NTIS) si associ ad una riduzione della
sopravvivenza a breve termine

» Nei pazienti anziani la prevalenza di NTIS & elevata e si associa a
fragilita oltre che a ridotta sopravvivenza

» Dati recenti documentano come la desiodazione periferica di T, si
riduca progressivamente in relazione al grado di fragilita

» |l rapporto FT,/FT, risulta un marker di fragilita, disabilita e
mortalita molto accurato (piu dei livelli di FT; e FT, considerati
singolarmente)

» |l rapporto FT,/FT,potrebbe rappresentare un efficace biomarker
quantitativo di fragilita






