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Age-Related Changes in Thyroid
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Age Modifies the Pituitary TSH Response
to Thyroid Failure
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TSH distribution by age groups

disease-free populations
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NHANES III (1988-1994) and
NHANES 1999-2002

236 Ashkenazi Jewish centenarians living
independently, median age: 97.7 yrs
188 younger unrelated Ashkenazi Jews
(controls), median age: 71.0 yrs
605 NHANES controls, age range 60-79 yrs

Surks et al. JCEM 2007; Atzmon et al. JCEM 2009
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Circadian and Circannual Rhythms in Thyroid Hormones:
Determining the TSH and Free T4 Reference Intervals
Based Upon Time of Day, Age, and Sex

Male Female
Fl(:. 1. Thyrotropin (TSH)
circadian reference interval
by sex, age, and time of day.
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Conelusions: The reference interval for TSH varies significantly by age, sex, hour of day, and ethnicity. Time
of year does not affect the TSH reference interval, and age, sex, hour of day and time of year do not affect the
free T4 reference interval.
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Normal subjects have a narrow individual
variation in serum TT,, TT;, FT, and TSH
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Effect of drugs on thyroid hormone
economy

l. Decreased TSH secretion: corticosteroids, dopamine, octreotide

. Increased thyroid hormone secretion: amiodarone, iodide
[I. Decreased thyroid hormone secretion: lithium, amiodarone, iodide

V. Increased TBG: estrogens, tamoxifen, methadone, heroin, fluorouracil
V. Decreased TBG: androgens, anabolic steroids, corticosteroids, slow-release nicotinic acid (niacin)
VI. Decreased TBG binding: heparin, furosemide, salicylates, fenclofenac, mefenamic acid
V| Increased hepatic metabolism: phenytoin, phenobarbitone (phenobarbital), rifampicin (rifampin),
' carbamazepine
Vil Decreased thyroid hormone 5’-deiodinase: propylthiouracil, amiodarone, [3-adrenoceptor
' antagonists, corticosteroids
IX Decreased absorption of levothyroxine sodium (thyroxine): colestyramine, colestipol, aluminium
' hydroxide, ferrous sulphate, sucralfate
X. Other causing hyper- or hypothyroidism: interferon-a, interleukin-2

Mooradian AD, Drugs Aging 2008 (modif.)



THYROID HORMONE PROFILE AND
WELL AGING




Complex Alteration of Thyroid Function in
Healthy Centenarians
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Study groups  F'T, (pmol/L) FTs (pmol/L) TSH (mU/L)
A{(n=238)" 11.7(8.5-19.4) 3.68 (2.3-5.5)"°| 0.97 (<0.09-2.28)"¢
B(n=233) 11.4(9.0-204) 5.22(4.0-6.1) | 1.17 (0.53-2.74)"

Cn=98) 12.0(9.4-22.5) 5.38(2.9-84) |17 (0.4-4.8)

bP < 0.0001 vs group C; °P < 0.0001 vs group B; 9P <0.01 vs group C.

Mariotti et al. JCEM 1993



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] n=123, Age 77.8 [77.2;78.5]
Disease 2.05 [1.87:2.22] Disease  2.16 [1.98:2.35] Low FT3 and
PPS 8.5 [8.1,8.9] PPS 8.4 [8.0:8.8]
ADL 2.30 [2.25;2.36] u o ADL 2.30 [2.25;2.36] norma’ rT3
lpper limit of normal range
LES 104.8 [101.4;108.2] of rT3 (0.32 nmol/)) LES 101.9 [98.4;105.4] ,eve ,s,' be tter'
IGS 35.1 [34.0;36.2) IGS 33.8 [32.7;35.0] .
NeckBMD 0.89 [0.86;0.91] 22 - NeckBMD 0.8 [0.85;0.90] 4-yr’ surviva I
Lean Mass 51.9 [51.0;52.7] Lean Mass 50.6 [49.7;51.5] d h o ,
Fat Mass 21.2 A[_ZE‘Z__gg,Z‘L/ B wpon;zz.ﬂ an P YSICG
performance
Lower limit of normal
ssssuasssasnasasasass e TS Low FT3 and

high rT; levels
= (NTIS):
no survival

M N
n=66, Age 77.6 [76.7:78.5] ’ n=63, Age 79.1 (78.0;80.2] d
Disease  1.91 [1.66;2.16] . 1 2 3 4 5 6 7 8 | Disease 2.33 [2.07:2.59] a Vantag e’
PPS 9.0 [8.5,9.6] PPS 79 [7.385] Iower Physica ,
ADL 230 [2.23:2.38] Reverse T3 (nmol/l) ADL 2.36 [2.28:2.44]
LES 105.7 [100.9:110.6] LES 1002 [95.2:105.3] Per'for'mance
IGS 35.1 [33.5:36.7) Significance of tests of between-subjects effects IGS 336 [31.9:35.2)
NeckBMD  0.90 [0.87;0.94] Age (yr) P=0.007 1GS (kp) P=0.25 NeckBMD 0.86 [0.82;0.90]
Lean Mass 53.5 [52.2;54.7] Disease (n) P=0.12 Femoral Neck BMD (g/cm2) P=0.38 Lean Mass 51.6 [50.3;52.9]
FatMass 21.7 [20.3;23.1] PPS (pts) P=0.05 Lean Body Mass (kg) P=0.005 Fat Mass 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



Longevita Familiare e Funzione Tiroidea

Study
population oy 2 oge
Participants (n) 350 Mortalita familiare
Males (n, %) 330(38.4) . . .
Age (y) 92.9(31.4-94.8) relativa ai soggetti con
TSH (0.3-4.8 mUfliter) 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)
A B C
2|

= 06- P =0.005 E 18- P=0.002 § P=0.034
2 g L 444
& = 17+ % -
- : -
g %16- § 4.0
E E ‘T 3.84
3 g 154 ‘é
§ ; g 3.6

2 14- w
§ f '\°\o ‘p‘,\ L .‘} \"\. @5\ § & \’\o f

N x Q‘\Q vd“ @‘ob Q\% - \ro’ f& Q\Q
R & N
Family Mortality History Score Family Mort\alny History score Family Mortality History score

LUB fir
Rozing MP et al. JCEM 2010




Non-thyroidal ililness syndrome and short-term
survival in a hospitalised older population

Nan-NTIS growp NTIE group P
(& = 2015] (m = 9)

Age (years) Tt TA Blat74 TS
Crender (s wromen) 527 5000 (.7
TSH (mILsT 124 + (.90 123 + (86 04
FTs (pmal/T) 145 + 35 40 + 35 03
FT3 (pmad/T) 36 07 19 £ 04 < (LM
LBF (mg/dl) 499 % 63.3 (2.7 £ 514 LN
ESR {mm /hj 353 £ 249 518 + 326 LN
Fibnnogen {umod/T) 137 t d5 1500 + 5.1 L3
LIOH LT 41008 + 1422 4841 £+ 205.1 DS

[Dam an= i:!:]'.-rmm.'l 2 mean + 50, CRP C-reactive pr-:-Tv:in; ESR, erthooogte

sedimentaion rate; LIOFL lactate -:Ii:h'g.'fl:rngeru.ﬁt.

[Jipegge Patienrs {renader A MNTEH #
(] [Vowemen) (years) ()
| NYFLA IV HE 42 4745 H29 4
MNYHA [I-IIT HE Al 300 Hikh £ 7
X i 4t A HlA
P cnda 3 333 RHilH + 7
I oeneconctrodled. T 19 44 4 T9 £ 7
Il - rmetas TR Canoer X7 44 (] H5] + 7
Metastatic cancer 53 S0 Tid £ 7
Renal faihine 42 W5 H22 4
L iwrm pli cabhe] crrhoss 4 S0 TS5 £ 7
Others” H i L Th2 4+ 97 il =949

HIE, heart faihrs; QOPD, cheonic obstroctive pulmaonary disesse (level D111
exacerbation); [IM, diahetes mellius (we assumed for non-controdled T
Hhile lewel =5 5%

Low T3 syndrome 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)

LB Flay pa

Tognini et al Age & Ageing 2010



THE PECULIAR CLINICAL SCENARIO OF
HYPOTHYROIDISM IN OLDER PEOPLE




SUBCLINICAL HYPOTHYROIDISM: PREVALENCE

Participants With Elevated TSH, %
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Age (yrs)

60-69

70-79

>80

BY GENDER AND DECADE OF AGE

At <40 years of
age, prevalence is
relatively low and

similar between
males and females

At 240 years of
age, a higher
percentage of

female patients

have elevated TSH
levels

Hollowell et al. JCEM 2002
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REVIEW ARTICLE CLINICAL PRACTICE
Subclinical hypothyroidism: a historical view and shifting Choe
prevalence

Table 3 Reported thyroid-stimulating hormone reference ranges by age in reference populations free of thyroid disease and risk factors for
thyroid disease

T5H Concentration, miU/1

Surks and Hollowell, Bremner et al., 2012
2007* (26) Boucai et al., 2011 (28) (67) Waring et al., 2012" (68)
97.5th 2.5th 97.5th Lower Upper 2.5th
Age range, years Median percentile percentile Median percentile limit'  Mean limit'  percentile Median 97.5th percentile
12-1981 135 4.07 1}41 130 3?3 0.51 1.34 3.54
20-29 1.26 3.56 130

Itis. curraﬁtlygﬂlfﬂcﬂﬁlt td;scﬁjtalr&jiheﬁﬁtrﬁe prevalence of sHT
in.older ﬁ”eopie and to éﬁrré%tly faﬁbel nd treat sHT patients

70-79M 1.76 0.47 1.74 0.52 5.28 071 1.56 267
G0-B4eee 1.90 ?.4‘9: 0.44 150 531} (L] 220 6.16
85-89 0.51 259 6.41
=90 0.20 153 1.96

*2.5th percentile not reported. Study induded only an eldery population. *Mean + 2 SD of log-transformed serum TSH concentrations. $13-19 for Boucai et al.
< 30 for Bremner et al. **30-40 for Bremner et al. T740-50 for Bremner et al. **50-60 for Bremner et al. ¥%60-70 for Bremner et al. ™= 70 for Bremner et al.;
75-79 for Waring et al. ***= 80 for Surks and Hollowell and Boucai et al. TSH, thyroid-stimulating hormone.

Hennessey JV & Espaillat R 2015



CHD mortality in longitudinal studies of people
with sHT according to age

Study IHD mortaity (random) HD mortaity (random)
or sub-calegory 25% C 85% Cl

M Group 1

ImazLmi (13) — - 1.20 [D.78, l.BE]

Parle (21) f= l1.00 [D.86, Z.08]

anderpump (200 . - Z2.01 [1.04, 3. B3]

Wish (14) — 1.50 [D.%0, Z.50]

Subtotal (95% CI) - 1.37 [1.04, L.79]

Test for heterogeneity, Chit=2.28 df =3 (P=052) F=0%

Test for overal effect 7 =227 (P = 0.02) Group 1: aged < 65 yrs
2 G Group 2: aged > 65yrs
Cappoka (&) - 1.1& [0.52, L1.486]

Cuzsekloo (7) — . 0.66 [D.45, 0.94]

Fodond (2) - 0.74 [0.34, L.61]

wan den Beld (10) —= ¥ 0.34 [0.02, 5.%2]

subtotal (35% C1) "q" 0.85 [D.55, L.E29]

Test for heterogeneity, Chi# =7.77, df =3 (P = 0.05), F=51.4%

Test for overall effect =077 (P = 0.44)

Total (959% 1) ? 1.09 [D.24, 1.41]

Test for hetarogenslty. Chi? =14.43, df = 7 (P = 0.04) P = 51 5%

Test for overall effect £ = 0065 (P = 0.32)

oz 05 1 2 5
High in eutiyroidism  High in SCH

Dividing the studies according to age group substantially reduced the heterogeneity in both of the
groups and shows that the increased IHD/cardiovascular mortality is confined to the group 1 studies.

LUB Flay pa

Razvi et al. JCEM 2008



HR for CHD Events, CHD and Total Mortality According to
Elevated TSH Categories and sHT Stratified by Age

CHD Everits by
TSH Lewel, mlUL>

0.5-4.49
4569
1085
10-18.9
CHD Morality by
TSH Lavaal, millLe
0.5-4.49
4569
T.009
10-19.9
Tatal Mortality by
TSH Lawal, miLiis
0.5-4.49
4569
7089
10-18.8

CHD Everits,
by Aga, y*
16-49

]
85-7d
280

CHD Mortality,
by Age, ¥
1B-49

50-64
B5:79
280

Tatal Martality,
ey Age,
16-49
50-64
65-79
280

Ma. of Evants
&040
264
1]
70
1958
132
50
28
arag
B40
170
104
Subclinkcal
Hypothyroidism
Mo, of Mo, of
Events Participanis
12 2
54 617
322 1168
ad 124
2 444
16 1072
163 160
28 24
14 45
108 11
623 1E35
170 278

Mo, af Paticipants

23957
1344
441
235
0853
2363
652
333
1837
2431
672
347
Euthyrokdam
Mo of Mo, of
Ewants Participants
zve 5405
BT TETG
251 D8R
280 1008
54 13560
318 18513
1288 16567
300 233
340 13832
1482 18875
3316 16785
1601 Z345

HA Ratio
{85% C)

1 [Feference]
1,00 10.86-1.18)
1,07 (0.86-1.45
1,653 {1.28-280)
PO for trend

1 [Reference]
1.0 (0.91-1.30])
1,42 (1.06-1.55)
158 01,10-2.27)
P = 005 for trend

1 [Ruferonce]
1,06 10.96-1.17)
1,02 (0.84-1.24]
1.22 (0.80-1.87)
P30 for trend

HRA Ratio
(35% Cf)
146 (0.82-2 62)
1.13 [0.73-1.77)
1.20 [0.85-1.51)
1,30 [0.83-1.82)
Pr=78 for trend

2.13 [0.74-8.14)
1.30 [0.61-2.08)
132 (1.08-1.63)
1,01 (062163
P=_22 lor trend

1231 [0, 78-2.26)
1,17 [0,80-1.51)
117 [0.88-1.308)
096 [0.81-1.13)
P 34 for trond

Decreased  Moreased
Rigk  Hisk
o
-
.
——

Rodondi, N. et al. JAMA 2010



Subclinical Hypothyroidism and Cognitive
Impairment: Systematic Review and Meta-analysis

Risk of Composite Endpoint stratified by age

Study log Odds %o
[ ratio (95% Cl) Vieight

Under 75 yvrs

Baldiri 1997 : - 1.94 (067, 3. 2‘1} 2.40
&'I‘T‘IIIH M) o =

(-0 30, 0.2%59) ‘1{}8‘1

The risk-af<composite endpmﬂn\zas positivelyr ggaotgd with the

Forti 20

degree-of-serum TSH | mcrez se=(R=0.28, p=0005) while no

Subtotal (l-squared = 044 (007, O

effect.was.obtained stratifyin by gender

Fark 2010
e

— 24 E—O_SSI {}_39= 73T

Yarmamoto 201 1 _0.66 (-1.61, 0.29) 497
Hiveira e Silva 2013 : -0.09 (-0.68, 0.50) T.81
Wijsma 2013 = 0.15 (014, 0.43) 10.76
Formiga 2014 —t— 0.67 (025, 1.39) 583
Parsaik 2014 = 0.11 (-0.07, 0.29) 11.56
Subtotal (l-squared = 6.0%. p = 0.378) 0.08 (-0.07, 0.24) 48 30

. .

Owverall (l-squared = 87.2%. p = 0.000) 0.23 (-0.04, 0.51) 100.00
MNOTE: Weights are from random effects analysis

0] R 1 1.9 2 2.4

Composite endpoint: Incidence or prevalence of dementia, MMSE score, miscellaneous
cognitive function scales, WMS Revised score and total memory quotient

LB fiy st

Pasqualetti G et al JCEM 2015



Subclinical Hypothyroidism and the Risk of Stroke
Events and Fatal Stroke: An Individual Participant
Data A“alysis SPECIAL FEATURE

Review

Data Extraction and Synthesis: We collected individual participant data on 47 573 adults (3451
subclinical hypothyroidism) from 17 cohorts and followed up from 1972-2014 (489 192 person-
years). Age- and sex-adjusted pooled hazard ratios (HRs) for participants with subclinical hypo-
thyroidism compared to euthyroidismwere 1.05 (95% confidence interval [Cl], 0.91-1.21) for stroke
events (combined fatal and nonfatal stroke) and 1.07 (95% CI, 0.80-1.42) for fatal stroke. Stratified
MEJ the HR for stroke events was 3.32 (95% Cl, 1.25-8.80) for individuals aged 1849 years.
There was an increased risk of fatal stroke in the age groups 18-49 and 50-64 years, with a HR of
4.22 (95% Cl, 1.08-16.55) and 2.86 (95% Cl, 1.31-6.26), respectively (p trend 0.04). We found noj
increased risk for those 65-79 years old (HR, 1.00; 95% Cl, 0.86-1.18) or =80 yearsold (HR, 1.31; 95%
Cl, 0.79-2.18). Therewas a pattern of increased risk of fatal stroke with higher TSH concentrations.

Conclusions: Although no overall effect of subclinical hypothyroidism on stroke could be demon-

strated, an increased risk in subjects younger than 65 years and those with higher TSH concentra-
tions was observed. (J Clin Endocrinol Metab 100: 2181-2191, 2015)

LUB fay
Chaker L. et al. JCEM 2015



The lack of utilization of age related
serum TSH reference ranges and
consequent potential misdiagnosis of
sHT in older people may account for
the peculiar scenario of the elderly




Prognostic Role of Hypothyroidism in Heart Failure

A meta-analysis

Sty %

n RR (#3%Ch Weight
Iaovichio (200%) - 203106, 355) 433
lscov ikl (201 2) - L4209 200 992
Trigghan (2012) 1LAS40.99.357) 173
ryoos) The assocnatien-drsappeaneds- 425
Machel (2013) 442

° 1.90)
omenn iN studies of:patients With .. ...
Hayash (2014) QI AL 345) oa6S
Perer (2004) mean aggﬂs—mg 1059, 1.65) 1268
Deursen (20148) LAGLI 06 2.01) 1003

+
St (2015) - 145100, 212) 9K
Overall (I-sepiared = 12.2%. p = 0,331 <O LIT2L 155 10000

T

2 | 3.57
Forest plot of RR for hypothyroidism and cardiac death and/or hospitalization
in patients with heart failure

LUB Flay pa

Dengfeng Gao et al Medicine 2015




Age and gender substantially influence the relationship
between thyroid status and the lipoprotein profile

2308 consecutive outpatients with suspected

or diagnosed thyroid disease

Age Groups
A: 30-49 years

B: 50-64 years

C: >65 years

1t quartile: TSH <0.36 mUI/L

4th quartile: TSH >10 mUI/L

2" quartile: TSH >0.36 <3.60 mUI/L
3rd quartile: TSH >3.60 <10 mUI/L

B 200
150 -

100 -

LDLc mg/dl

50

p=0.02

p=0.05

1st an 3r'd

41‘h

A 200

150 1

100 A

LDLc mg/dl

50 -

150 -

100 -

50

p=0.05

p=0.002  p=0.001

1st 2nd 3rd 41'h
Modified from Tognini S et al. Thyroid 2012



Mild hypothyroidism and mitochondrial
dysfunction: effect of disease duration

LLIE

Faw rat

Duration of subclinical hypothyroidism (months)

40

30 7

20

1

(4.56) A (4.40)

(620) (8.12)
(4.21) A

(6.35)

A (4.35)

1 r2 =0.44; P = 0.02
A A (8.06)

Mean lactate increment

Monzani F et al. JCEM 1997



Endothelium dependent dilation in mesenteric
arteries from euthyroid and MMI-treated rats

Euthyroid rats

MMI rats
100 ~
100 +
;\5\ 80 80 +
o
(2]
S 60 - 60 |
o
(%]
o
40 -
S 40
©
s 20 -
D“:J 20 A
0
0 T T T 1
104 105 10 107 108 109 10 105 10% 107 108 109
Acetylcholine (LogM) Acetylcholine (LogM)

¢ baseline m 8 weeks
A 16 weeks °® 32 weeks

Virdis A et al. Endocrinology 2009 & Unpublished data
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TAKE HOME MESSAGES

Ageing is characterized by complex alterations of thyroid economy

The prevalence of mild thyroid dysfunction increases with increasing age,
especially subclinical hypothyroidism in women.

The lack of age specific serum TSH reference ranges may result in over diagnosis
of subclinical hypothyroidism in older people, especially the oldest old.

The effect of subclinical hypothyroidism on cognition as well as cardiovascular
and cerebrovascular morbidity and mortality could be depicted with two faces
as the ancient Roman myth of “Janus Bifrons”.

Besides the lack of age specific TSH reference ranges, the presence of organ
specific effects of TH, the time of exposition to mild thyroid failure as well as
the narrow individual normal variation of TSH and TH may account for the
peculiar clinical scenario

The possible presence of NTIS and the potential role of drugs should be not
overlooked

Physicians should be particularly cautious in treating subclinical hypothyroidism
in older people (>75-80 years) with serum TSH levels lower than 10 miU/L
(without thyroid disease), also for the risk of iatrogenic hyperthyroidism with
its detrimental clinical effects. s o
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Excess mortality from all causes after the diagnosis
of subclinical hyperthyroidism (subjects living in US)

Women Men

(a) 15

) E
=
L

%)

— Diagnosis at age 80

— Diagnosis at age 70

— Diagnosis at age 80

e Diagnosis at age 50
o Y D?agnus?s at age 40
e Diagnosis at age 30
— Diagnosis at age 20

10°

Excess mortality |
Excass mortality (%

o2 4+ &5 3 10 o 2 4 & 8 10

Years after the diagnosis of
subclinical hyperthyroidism

Years after the diagnosis of
subclinical hyperthyroidism

From aggregated data reported in original cohort studies and life-tables

Haentjens et al. Eur J Endocrinol 2008



All-cause mortality in patients with
subclinical hyperthyroidism: a meta-analysis

Study Hazard ratio (85% confidence interval) Hazard ratio (85 % Cl)
for all=cause mortality ! for all-cause mortality

Parle, 2001 . 1,86 (1,33 to 2.60)

Radacsi, 2003 . : 2,22 (0,61 to 8,18)

Gussekloo, 2004 . 1.12 (0.46 to 2.68)

Walsh, 2005 T—1 : 0.84 (0,28 1o 2,50}
Cappola, 2006 ; : 1.08 (0,72 1o 1.62)

Chubb, 2006 y . 2,01 (0,50 to 8,10)
lervasi, 2007 : . 1,22 (0,68 to 2,40)
Pooled {95 % CI) _ 1.41(1.12101.79)

0,10 10
Decreased mortality Increased mortality

Haentjens et al. Eur J Endocrinol 2008



Thyroid Function Abnormalities and Cognitive Impairment
in Elderly People: Results of the Invecchiare in Chianti Study
The study population consisted of men and women, aged 23 to 102 who

participated in the INCHIANTI Study, conducted in two small towns in Tuscany, Italy.
The final study population included 1,171 subjects (652 women and 519 men).

Table 3. Multivariate Regression Analysis® Relating
Subdinical Hyperthyroidism to the Risk of Having Low

Mini-Mental State Examination Score (< 24) Subclinical hypo- and

Characteristic Hazard Ratio (95% Confidence Interval) P-value ~ hYypPerthyroidism were more

— prevalent in older than in
linical 2.26 (1.32-3.91) .003 ..
ﬁgﬂmmm ‘ younger participants
= .0

Aoe T2 1.00-1.13) <. (subclinical hypo: 3.5 vs 0.4%
Sex 1.62 (1.15-2.30) .006 subclinical hyper: 7.8 vs 1.9%).
Physical activity 0.64 {0.45-0.97) .01 In euthyroid participants, TSH
Siroks R e and FT3 declined with age,
Parkinson's 2.11 (1.06-4.19) .03 ]

o whereas FT4 increased.
Diabetes mellitus 1.06 (0.99-1.13) .06

* Also adjusted for smoking, hypertension, and chronic heart failure [using
backward selection analysis).

Ceresini G et al. JAGS 2008



Thyroid hormone deficiency and the aging myocardium

Hypo myocardium Aging myocardium
Reduced SERCA activity Increased fibrosis-
myocyte hypertrophy-
l myocyte loss

i Ca**re-uptake

!

Impaired myocardiail relaxation Increased myocardial stiffness

Diastolic left ventricular dysfunction

!

Increased incidence of

DIASTOLIC HEART FAILURE

Biondi & Klein, Endocrine 2004



Guidance in Subclinical Hyperthyroidism and
Subclinical Hypothyroidism: Are We Making

Progress?

Wilmar M. Wiersinga

Editorial

‘Subclinical’ Is a Misnomer and Should Be Replaced

by a Grading System
TSH ET, FT,
Hypothyroidism grade [A increased, >4.0 to <10 mU/l normal normal
Hypothyroidism grade IB increased, =10 mU/1 normal normal
Hypothyroidism grade II increased decreased normal
Hypothyroidism grade III increased decreased decreased
Hyperthyroidism grade [A decreased, >0.1 to <4.0 mU/l normal normal
Hyperthyroidism grade IB decreased, =0.1 mU/1 normal normal
Hyperthyroidism grade II decreased normal increased
Hyperthyroidism grade III decreased increased increased

Eur Thyroid J 2015



Prevalence of palpable thyroid nodules detected at autopsy or by US
(®) or by palpation ([) in subjects without radiation exposure or
known thyroid disease.
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