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Overview of the values of T3 and rT3 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 [20.22222) —

T3 (nmol/l)

]

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)
FatMass 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]
1,8 "
performance
1,6
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- ----.u ----------------- ,a”geofra(1.35nmo/”) Low FT3 and
) [ ] °
— * o 4 — hlgh f'T3 levels
. (NTIS):
N no survival
P n=63, Age 79.1 (76.0:80.2]
1 2 3 5 6 7 8 | Disease 233 [2.072.59] advantag e ’
PPs 79 mass lower physical
Reverse T3 (nmol/l) ADL 236 [2.28:2.44]
s 1002 psz053 performance
Significance of tests of between-subjects effects IGS 33.6 [31.9:35.2)
Age (yr) P=0.007 IGS (kp) P=0.25 NeckBMD 0.86 [0.82;0.90]
Disease (n) P=0.12 Femoral Neck BMD (g/cm2) P=0.38 Lean Mass 51.6 [50.3;52.9]
PPS (pts) P=0.05 Lean Body Mass (kg) P=0.005 FatMass 20.3 [18.8;21.7]

ADL (pts) P=0.67
LES (Nm) P=0.29

Fat Mass (kg) P=0.56

van den Beld et al. JCEM 2005



Non-thyroidal iliness syndrome and short-term
survival in a hospitalised older population
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HIF, heart failre; COPD, chreonic obstroctive pulmaonary disesse (level D-111
exacerbation); DM, diahetes mellius (we assumed for non-contoodlesd T
HaAle level =H.5%).

NTIS is very common in the hospitalized older population (31.9%), emerging
as the most sensitive independent predictor of short-term survival
(odds ratio: 4.3; 95%Cl: 1.7-10.5)

LUB iy s

Tognini et al Age & Ageing 2010



Thyroid Hormones as Predictors of Short- and Long-
term Mortality in Very Old Hospitalized Patients

Clinical and Laboratory Data of the Study Population, Grouped According to Thyroid Function
Total (n=450)  Group 1 (euthyroidism)  Group 2 (hypothyroidism) Group 3 (hyperthyroidism)§ Group 4 (low T))

Variables (n=267) (n=13) n=2T) (n=143) p Value
Age. y 83.8+03 B2.6+04 86.4+1.3% B5.5+1.1* 85.4+0.57 <.001
Age group 002

65-74 73 97 1] 3.7 4.2

75-84 49.6 55.1 30.8 48.1 41.3

85+ 43.1 352 69.2 48.1 54.5
Females 66.4 614 76.9 77.8 67.1 437
ICDY9-CM coded diseases, n 4.7+0.1 4.5+0.1 50+03 54+02 49+0.17 <.001
GIC class ITII-IV 62.7 58.1 £9.2 51.9 72.7% 017
Dementia 26.4 217 61.5F 25.9 322+ 003
Barthel preadmission 6A.6+1.5 60.2+1.9 50.8+9.3% 75.2+40 61.7T£2.7* 012
Barthel discharge—preadmission -17.2+1.3 13517 2147 =-22.0+4.6 -18.8+2.5* 048
Barthel discharge—admission 20.5x1.0 19.6+1.3 32.5+6.2 27.7+4.1% 19.7+1.8 D48
Participants taking drugs that 16.2 18.7 23.1 11.1 11.9 243

interfere with thyroid function
Dirugs at discharge, n 4.5+0.1 4.4+0.1 3.3+04 4.7+04 4.6+0.2 370
Length of stay, days 17.4+05 16.1+0.7 20.6+4.0 222+2.17% 18.6+1.0 012
In-hospital deaths, % 1.8 4.5 7.7 0.0 1547 <.001
Survival, monthsll 37.9+14 41.1+1.8 28.2+83 338452 32.8+2.7% 035
Alive at the end of follow-upll 30.4 314 16.7 25.9 30.6 J00

LLIB fay P

De Alfieri W et al. J Gerontol 2013



Thyroid Hormones as Predictors of Short- and Long
term Mortality in Very Old Hospitalized Patients

Multivaniable Prediction of In-hospital Death.

Model 1 Model 2 Model 3
Covariates OR (95% CI) p Value OFR (95% CT) p Value OR (95% CI) p Value
Low T, syndrome 3.9(1L5-8.0) 003 4.11{1.5-9.2) 01 2.7(1.1-6.5) 023
Barthel preadmission — — 0.97 (0.96-0.99) =001 0.98 (0.97-0.99) =.001
Dementia (yes vs no) — — 0.4 {0.2-1.00 6 0.5 (0.2-1.3) 40
Albumin, mg/dL — — — — 0.5 (0.3-1.1) 098
Blood urea nitrogen, mg/dL — — — — 10T (1.004-1.02) 003

Notes: Only low T, syndrome was entered in Model 1. whereas demographics and clinical variables (age. gender, preadmission Barthel index. diagnosis of
dementia, and comorbidity) were entered in Model 2 and laboratory variables (albumin, total cholesterol, blood urea nitrogen, creatinine levels, and lymphocyte
count) were entered in Model 3. Backward deletion of redundant variables was applied in Models 2 and 3 (p value for deletion = .1). Cl = confidence interval;

OR = odds ratio.

Predictors of Long-term Mortality.

WYariable HE 959 CI) p Value

FT,. ng/dL 24(1.2-5.1) 016 Table 4. Multivariable Prediction of Long-term Mortality in 255

FT,. ng/dL 1.1 {0.9-1.4) 247 Euthyroid Patients Discharged Alive From Hospital.

TSH, mU/L 0.9 (0.8-1.1) A85S _ -

Barthel preadmission 0,992 (0.988-0.997) ooz Covanates HR (95% CT) p Value
Barthel discharge—preadmission 0.994 (D.988—1.000) 054 FT,. ng/dL 212 (0.99-4.54) 053
Barthel discharge—admission 0.990 (0.983-0.997) L08 Age, y 105 (1.02-1.07) 001
ICD9-CM coded diseases, n 1.1 (0.9-1.2) 369 Gender (male vs female) La(11-2.1) 008
GIC Class (IIT-1V vs I-11) 1.38 (L.02-1.87) D35 Dementia {yes vs no) L5(1.1-2.3) 016
Dementia (yes vs no) 1.4 (1.0-2.0) 050 Drugs at discharge, n 1.09 (1.00-1.20) 058
Drugs at discharge, n .1 {1.0-1.2) 196

Albumin, mg/dL 1.0 (0.7-1.3) &21

Cholesterol, mg/dL 1001 (0,997 — 1.004) 619

Lymphocyte count, /uL 1.000 {1.000 — 1.000) 865

Creatinine, mg/dL 1.03 (0.79 — 1.34) 32 LUB SIL
Blood urea nitrogen, mg/dL 1.003 (0.998 — 1.008) 292 De Alfieri W et al. J Gerontol 2013




Low FT3: a possible marker of frailty in the
elderly

Parameters Total population Patients admitted Qutpatients P-value
(n=112) for fracture (n=62) (n=50)
Age, years 79.1+7.0 79.9x7.7 78.116.0 0.1792
Body weight, kg 68.68x14.29 66.04£12.57 71.58x£15.58 0.0486
Height, m |.62+0.09 1.610.08 |.63+0.09 0.1526
BMI, kg/m?* 26.1215.00 25.55+4.88 26751523 0.2324
Handgrip, kg 20.3918.48 16.807.74 23.98+7.69 <20.0001
Frailty score 201x1.84 2.62%1.95 1.30+1.43 0.0002
MMSE 25.57:4.00 24441461 26.61£3.01 0.0061
ADL 5.30+1.30 4.83x1.64 5.82+0.39 0.0012
IADL 5.92+2.43 5.0222.71 6.90x1.01 0.0009
MNA 23.941+4.23 2274474 25.3413.02 0.0018
GDS 2.44+8.35 11.19+9.52 7.47+6.33 0.0759
hs-CRP, mg/dL 5.9216.64 10.415.93 0.45x0.64 <0.0001
IL-6, pg/mL 64.94£74.70 109.89+76.73 13.73£17.91 =20.0001
TNF-a, pg/mL 11.17£9.38 13.99+11.33 7.6914.22 0.0008
TSH, piu/mL 2.05+2.04 2.09=1.64 201247 0.8476
FT3, pg/mL 2.54:0.71 2.02:0.47 3.1520.38 =20.0001
FT4, ng/dL 1.24+0.20 1.2310.21 1.2520.21 0.5682
LUA i ra

Bertoli A. et al. Clinical Interventions in Aging 2017



Low FT3: a possible marker of frailty in the elderly
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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
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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 among euthyroid participants
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Degree of peripheral T4 deiodination, frailty and long term
survival in hospitalized euthyroid older patients

Baseline clinical characteristics of the whole cohort

Patients (n=643)

Sex (Female) 53.4%
Age (yrs) 84.0+7.3
Systemic hypertension 57.1%
Dementia 43.7%
Heart failure 37.9%
Atrial Fibrillation 36.7%
History of Cancer 29.5%
Diabetes mellitus 27.8%
CKD 27.2%
COPD 19.4%
Stroke 19.2%
CRP (mg/dL) 7.8+8.8
ADL 3 (0-6)
IADL 2 (0-8)
SPSMQ 3 (0-10)
MNA positive 34.7%
CAM positive 12.4%
MPI 0.57+0.30
CIRS-C 5.0£1.9
TSH (mIU/L) 1.51+0.84
FT; (pg/mL) 2.69+0.82
FT, (ng/dL) 1.37+0.43

- Length of hospital stay (days) 5(2-32)
-.f[
% Pasqualetti et al JCEM in press




Degree of peripheral T4 deiodination, frailty and long-

term survival in hospitalized euthyroid older patients

Q1 Q2 Q3 Q4
FTJ/FT,<1.51pg  1.51<FT,/FT,<2.02 2.02<FT,/FT,<2.6 FT,/FT,>2.6 p
Mediana (range) Mediana (range)  Mediana (range) Mediana (range)
mediazDS mediazDS media+DS mediazDS
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
MPI 0.72+0.27 0.63+0.28 0.52+0.30 0.42+0.26 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
Durata degenza ospedaliera
6 (3-32) 5 (2-21) 5 (1-26) 5 (2-15) 0.000

(giorni)**

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;
* X2 test; **Test Kruskal-Wallis (per gli altri parametri one way ANOVA)

Pasqualetti et al JCEM in press



Degree of peripheral T4 deiodination, frailty and long-
term survival in hospitalized euthyroid older patients
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Degree of peripheral T4 deiodination, frailty and long-
term survival in hospitalized euthyroid older patients

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 in press




Whole Cohort No Low FT3 (<2.7 pg/ml)

ROC Curve ROC Curve

Sensitivity

AUC
FT30.683 p=0.000 : FT30.591 p=0.006
FT3/FT4 0.693 p=0.000 , FT3/FT4 0.630 p=0.000
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Sensitivity

FT4 0.573 p=0.003 , FT4 0.600 p=0.002
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Pasqualetti et al JCEM in press
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Regione del Veneto

100 = 55 cancer patients treated with regorafenib
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—— 2 median 0S= 5.8 months
w3 median 05=13.9 months

40 p=0.009

20 - ‘Ll

0 ‘| . ] . ] . ] . ] . ] . ]
‘ 10 20 30 40 50 60 A0EC
N Months COMPREHENSIVE

e Cancer Centre



LO.V.

fltg td
O cology al d
alliative Care

Progression Free Survival D et

IsTITUTO

ONCOLOGICO

According to FT3/FT4 ratio tertiles
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=%~ MULTIVARIATE ANALYSIS

IsTITUTO
ONCOLOGICO
VENETO

Regione del Veneto

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 . 0.21 -0.62

Multivariate for PFS | HR | 95% Cl | P
Resection of primary tumor Y/N 0.33 0.14-0.78 | 0.0119
Time from diagnosis and rego start 18 months/ >18 months 0.61 0.27-1.36 | 0.2293
Terzile_Ratio _Modified 0.59 0.40-0.86 | 0.0070
V) aDDF

Oncology and

Palliative Care ca“cer celltl‘e



TAKE HOME MESSAGES

» La desiodazione periferica della Tiroxina si riduce con I'eta

» 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 é elevata e si associa a
fragilita oltre che a ridotta sopravvivenza

> Recentemente é stato documentato come nei soggetti anziani la
mortalita (a lungo termine) e la fragilita aumentino con
I'aumentare dei livelli di tiroxina circolante

» Dati preliminari documentano come la desiodazione periferica di
T4 si riduca progressivamente in relazione al grado di fragilita

> Il rapporto T3/T4 risulta un marker di fragilita, disabilita ed
outcome clinico molto piu accurato dei livelli di T3 e T4
considerati singolarmente






