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Serum levels of anabolic hormones (medians with lower and upper
quartiles) in men with CHF by NYHA class.
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Graded relationship between the number of impaired anabolic endocrine axes
and survival in men with CHF. Kaplan-Meier survival plot and HRs are shown.
*P<0.05 and ***P<0.001 vs men with no anabolic deficiency.
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* |potiroidismo subclinico
* Low T3 syndrome

* Amiodarone

» Alterazioni del TH-TR axis
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Thyroid Hormone and Cardioprofection

Anthony Mortn Gerdes "and Kaie Ojamac®?

Comprehensive Physiology

Volume 6, July 2016
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Figure 2  Actions of TH initiated at sites at the plasma membrane or cytosol and within the nucleus of myocytes, vascular smooth muscle, or
endothelial cells or fibroblasts. Intracellular signaling cascades are activated by T3 or T4 binding to integrins or TRs localized to lipid-enriched
membrane microdomains or unknown infracellular sites. T3-regulated genes are indicated showing effects that enhance cardiomyocyte contractility
and calcium transients, decreased fibrosis, increased fuel efficiency, and mitochondrial biogenesis. Non-nuclear responses of T3 result in activation
of survival pathways, physiologic hypertrophy, decreased oxidative siress, and changes in plasma membrane ion currents.
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Cardioprotective effects of thyroid hornmones

Bench: experimental setting
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Figure 3 | Thyroid hormones and cardioprotection. Schematic representation of the translational potential of

the cardioprotective effects of thyroid hormones. with examples of different mechanisms by which thyroid hormones are
involved in cardioprotection (demonstrated in the experimental setting) and the potential effects of thyroid hormone
replacement therapy for the management of patients with cardiovascular disease (both in the clinical and the
epidemioclogical settings). AKT. serine/threonine-protein kinase: ERK1/2_  extracellular signal-regulated kinases 1/2:
GSK3pB. glycogen synthase kinase 3p: HIF1la. hypoxia-inducible factor 1a: MAPK. mitogen-activated protein kinase:

mir. microRNA: mitoK .. mitochondrial ATP-sensitive potassium channel: mTOR._ serine/threonine-protein kinase mTOR:
PI3K. phosphatidylinositol 3-kinase: TGFa. transforming growth factor-a.
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Fig. 1. Cardiovascular risk in patients with long-term untreated subclinical hypothyroidism.




‘ Long-term cardiovascular consequences of {
persistent mild thyroid hormone deficiency °
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« Cardiac morphology and function:
« Depressed systolic function at rest
« LV diastolic dysfunction at rest and during exercise
« Impaired LV systolic function on exercise
« Vascular abnormalities:
* Increased SVR
 Increased prevalence of diastolic hypertension
 Increased arterial stiffness
« Endothelial dysfunction
* Increased carotid artery intima-media thickness



Hypothyroidism
And Low-T3 syndrome

| Na K ATPase,
| B-AR, | Ca-ATPase

| eMmHC, ]pMHC  Smooth muscles Endotelium 1 Cholesterol
| Phespholamban (1 NO) levels Amiodarone therapy
I Chronic kidney disease
Depression

| Contractility 1 Peripheral resistances Atherosclerosns

Ischemic cardlomyopathy

Systolic and diastolic dysfunction

|

Heart failure progression

Fig. (1). Maimn mechanisms by which hypothyroidism can lead to systolic and diastolic dysfunction and. as a consequence. to heart failure
progression. The potential influence of chronic heart failure on the possible onset of thyroid dysfunction is also represented.
AR: Adrenergic receptor; MHC: myosin heavy chain; NO: nitric oxide; T3: triiodothyronine.

Triggiani V and lacoviello M Endocrine, Metabolic & Immune Disorders — Drug Targets, 2013.13:22-37



Table 1. Studies evaluating the prognostic role of Thyroid Hormones deficiency in heart failure patients.

Firzt Amthor CEmical Secting Number of | Thyreoid Functiom Exd-points Rezult:

(Year) Patients Evaluattom (Afean Follow-up)

Eamsilton er al. Hospitalized patients with chromic g4 T3, reverse T3, e Decath or heart tansplanttion Low fT3/reverse T3 matic

(1990) [66] advanced heart fatlure (3schamic fT4, TSH (Follow-up: 7.3= 6.6 months) associated with poer
and non schemic cardiozayopathy) venmiculyr function and worse

Bor? term ProERods

Opasich cral. Pasiant admitted to Heart Failuze 189 T3, T4, T3, £T+. e All-camse mortality Aszociation of total T3 20 2l

(1996) [67] Unzt for assessment of cardiac TSH cause mortabity
tansplantation

Pimgitore er al Paticnt adeaittod with diagnosis of 281 T3, T4, I3, fT4. e All-comse and cardiac morality Indspendant association of

(2005) [68] tschemic and nom ischensc TSH (Follow-up: 12= 7 mondhs) total T3 axnd £fT3 to all camse
cardioooyopathy mortality

Kodzag crai. Paticat with diagnosis of ischemaic 111 fT3, £T4, fT347T4, e Composite snd-pome: cardiac death, Indspendent association of

(2005) [70] and non schemic cardiomyopatyy TSH cardiac camsplantasion and DC-shock fT3/£T4 ratio, but not of the
adm:ted for commesthve beast due 0 venticulyr Soeillation other SnyToid bormones, with
fxhure (Follow-up: 12= 8 mondhs) ths events

G’hﬂoua. Outpatent: with diagnods of CEHF 338 fT<, fT3, TSE e Composite end-pome: death due 20 heart Indspendant association of
( (2008) [61] (with diagnosis of ischemic and filore worsening, cardiac trans- TSE serum levels with heat

non ixchamic cardiomayopady) in plantaticn and hopimalizason dus 0 failore progression
stable chnical conditicns and acume decompensated boart fadlure
convexnticnal tharapy (Follow-up: 15= § mondhs)

Paszzino er al. In- or Cupatents: with systolic 442 fI3,.£T+, TSE e All-camse and cardiac mortality Indspendent association of

(2009) [69] beart failure (Fxchemnic and non (Follow-up: median 36 momths) £T3 2o 2l canse and cardiac
tsxchemic cardicmyopatiny) mortality

Trggiamicral. Outpatients with diagnowds of CEHF 422 Eypothyzoidizm at e Composite sad-pomse: death dus o heart The dzagnosis of

(2012) [71] (with diagnosis of 2schemic and the emrolment or failore worsening, cardiac Tans- Eypothyroidizm at the
non xchamic cardicoayopady) duning follow-up plantaticn and hospitalzzason dne sarclment as well as 23
stable clinical conditicns and acum decompensated boaxt failure occurrence during follow-wp

conventicmal tharapy

(Follow-up: 28= 13 moxths)

weare associated to events

Abbreniatioms: CEHF: chronic heart fackhore; £T3: See miiodothyroame; T4 fee thyroxine: T3 : tizodothyrozme: T4: thyroxine: TSEH: thyrozopm.




A

Roma, 9-12 novembre 2017

rra/frr4a=1.7

fr3/fT4 < 1.7

=
- —
—
S—
-
”
L
=
~—
=
—
=
-
&

Nonths

Kozdag et al. KEur Heart J 200557:1135— 118.




Roma, 9-12 novembre 2017

Low-T3 Syndrome

A Strong Prognostic Predictor of Death in Patients With Heart Disease

Giorgio Iervasi. MD: Alessandro Pingitore. MD, PhD: Patrizia Landi. BSc; Mauro Raciti. BSc:
Andrea Ripoli, PhD: Maria Scarlattini. BSc: Antonio L>Abbate, MD: Luigi Donato., MD
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Circulation 2003:107:708-713

TABLE 3. Multivariate Analysis of Predictors of 1-Year Mortality

Hazard Standard
Variables Ratio Error 95% ClI P
Cumulative death
T3 3.582 0.2784 2.0755 to 6.1815 0.0001
Age 1.051 0.0173 1.0154 to 1.0866 0.005
LVEF 1.037 0.0119 1.0132 to 1.0616 0.006
Dyslipidemia™ 2955 0.4460 1.2331 to 7.0841 0.023
Cardiac death
FT3 2.359 0.3742 1.1329 to 4.9122 0.016
Age 1.047 0.0243 0.9924 to 1.0982 0.040
LVEF 1.069 0.0178 1.0329 to 1.1075 0.0001
Dyslipidemia™ 4.236 0.5922 1.3272 to 13.5246 0.04

*Dichotomized variable.




‘ Low T3 syndrome and ejection fraction
as predictors of mortality
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A low T3 level is a better predictor of all-cause and cardiovascular
mortality than is an abnormal left ventricular ejection fraction

Pingitore et al. Am J Med 2005



Meta-analysis of the prognostic role of NTIS in cardiovascul ar diseases.

Analyses No. of studies HR(95% 1) P value P
All-cause mortality

All studies 19 2.49(2.04-3.03) <0001 52.6%
Adjusted estimates 11 2.52(1.87-3.40) <0001 59.8%
Strict diagnostic criteria of NTIS 13 2.78(2.04-3.80) <0001 64.5%
Strict diagnostic criteria with adjustment 10 2.44(1.80-3.32) <0001 60.6%
Excluding thyroid hormone replacement 15 2.56(2.07-3.17) <0001 52.3%
Heart failure 9 2.58(2.08-3.18) <0001 16.5%
CAD 2 1.81(1.09-3.03) 0.023 (174
AMI 3 3.66(1.49-9.01) 0.005 74.1%
Heart failure with adjustment 5 3.89(2.54-5.95) <0001 0%
CAD with adjustment 2 1.81(1.09-3.03) 0.023 (174
Cardiac mortality

All studies 9 2.29(191-2.74) <0001 0%
Adjusted estimates 5 2.06(1.58-2.69) <0001 08%
Strict diagnostic criteria of NTIS 6 2.16(1.75-2.67) <0001 0%
Strict diagnostic criteria with adjustment 4 1.93(1.46-2.56) <0001 (14
Excluding thyroid hormone replacement 7 2.15(1.75-2.64) <0001 0%
Heart failure 5 2.55(1.96-3.31) <0001 (174
CAD 2 1.76(1.21-2.55) 0.003 43%
Heart failure with adjustment 2 3.03(1.73-5.32) <0001 0%
CAD with adjustment 2 1.76(1.21-2.55) 0.003 43%
MACE

All studies 9 1.75(1.42-2.16) <0001 64.7%
Adjusted estimates 4 1.73(132-2.26) <0001 27.6%
Strict diagnostic criteria of NTIS 8 1.73(139-2.16) <0001 68.6%
Strict diagnostic criteria with adjustment 4 1.73(132-2.26) <0001 27.6%
Excluding thyroid hormone replacement 6 1.76(1.24-2.50) 0.001 73.5%
Heart failure 2 1.71(0.71-4.13) 0233 88.0%
CAD 2 1.60(1.15-2.22) 0.005 55.6%
AMI 2 1.75(0.99-3.09) 0053 50.4%
Heart failure with adjustment 1 2.14(1.00-4.57) 0.050 NA
CAD with adjustment 2 1.60(1.15-2.22) 0.005 55.6%
AMI with adjustment 1 2.83(1.16-6.89) 0.022 NA

(HR: hazard ratio; 95% (1, 95% confidence interval; CAD, coronary artery disease; AMI, acute myocardial infarction; NA, not available.)

International Journal of Cardiology 226 (2017) 1-10



Acute Effects of T3 Replacement in Patients with CHF and Low-T3 Syndrome

Patients treated with T3 r p<0.005 |
5 3  E— p<0.005 —
2.43
= . p=0.03 — 3.77 378 (1.53-2.91) — p<0.009 —,
= 3.43 (3.45-3.30) (3.50-4.00) 4
=i (3.20-3.84) . 2'_"92 i
— 2 27-2.15
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- = — p<0.01 —,
1.74 =
8 (1.62-1.93) & 0.60
St 0.55
—_ (0.52-0.86)
1 (0.36-0.62)
0 o
; Basal I1st day 2nd day 3rd day Rest Ist 2nd 3rd
Patients treated with -T, Patients treated with placebo
P value before P value before
Parameters Before L-T, After L-T, L-T, vs. after .-T, Basal L-T; vs. basal
LV EDV (mlm? bs) 133(114-158) 142 (132—-161) 0.02 130 (117-153) ns
LV ESV (mbm? bs) 103 (84-127) 108 (89—-124) ns 91 (86-115) ns
LV SV (mbm? bs) 35(28-39) 40 (34-44) 0.01 36 (29-48) ns
y 1y e e ! 47 (4.0-5.3) ns
ClI (iter/m? bs > min) 22(1.7-2.8) 2501927 ns 252129 ns
LV EF (%) 25(18-32) 28 (22-32) ns 27 (23—-41) ns
SVR (dynefsec > am) 207(192-3.13) 2.10(1.87-2.48) ns 2.03(1.86-2.35) ns
Elastance 1.36 (0.93-1.63) 1.27 (091-1.36) ns 1.32(0.97-2.14) ns
External cardiac work 201,226 (161,084-3,002,307) 226,519 (169,276—-266,388) ns 253,950 (190,929-306,180) ns
(ml >< mm Hg x bpm)
Internal cardiac work 401,849 (348,910-534,505) 396,885 (343,080—-473,613) ns 360,260 (314,153-440,763) ns
(ml >< bpm x mm Hg/2)
Total cardiac work 626,859 (492,291-787,522) 592,085 (540,060—-756,684) ns 599,945 (538,645-748,639) ns
Data are expressed as median (25th and 75th percentiles). bpm, Beats per minute; Cl, cardiac index.
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Acute Effects of Triiodothyronine (T3) Replacerment
Therapy in Patients withh Chronic Heart Failure and

Lowvw-T: Syndrome: A Randomized, Placebo-Controlled
Study

Alessandro Pingitore, Elena Galli, Andrea Barison. Annalisa lervasi, Maria Scarlattini, Daniele Nucci,
Antonio L"Abbate, Rita Mariotti., and Giorgio lervasi

[ Pp=0.047 —— P
231 [_ i T

250 000
_ (154-324) - 293
£ 200 (127-356) (12 ;. ‘“, 5 4000 (528-5628) 3393 3363
= .|;1 229) - (1064-4883) 3000 (990-4575)
= 150 & 32000 (438-4005)
= -
£ =
S 10 £ 2000
z £
= = 2 1m0
. o J. Clin. Endocrinol. Metab. 2008 93:1351-1358
3
—— Pp=0.009 —— - _ o
= (0.20-4.12)
__s00 7 00 45}-&%\ i 2
= (413-808) uw 903) =
& =0
= £
éwn ; % 0.75
; - = o. lfr‘ 1) (0.20-3.47)
= ue (270-740)
s
= 0
g 200 290 e
205599 37
= ¢ 330 u.z;;lm . Tosesnd
0 = (1.22-7.78)
Before After 3= .
treatment treatment 2
3
i 2
=
-
Patients treated with Synthetic L E 1
=

0
- Patients treated with placebo Before After
treatment treatment

FIG. 4. Aldosterone, noradrenaline, NT-proBNP, PRA, and IL-€ levels in patients treated with .-T3 and in patients treated with placebo.



0c

Roma, 9-12 novembre 2017 ITALIAN CHAPTER

GUIDELINES FOR THE TREATMENT OF HYPOTHYROIDISM
Prepared Dy the American Thyroid Association Task Force

on Thyroid Hormone Replacement

12450nklaas. J.. I°°Bianco. A.C.. >°Bauer. A.J.. *’Burman. K.D.. 2'SC‘appola. AR..
>9Celi. F.S.. 2‘IOC‘ooper. D.S.. **Kim. B.W.. *!'Peeters. R.P.. “?Rosenthal. M..S..
2Bgawka. A.M.

22c¢ In hospitalized adult patients with cardiac dysfunction. such as advanced
heart failure, and low serum triiodothyronine concentrations. should thyroid
hormone replacement be instituted with liothyronine?

Weak We recommend against the routine use of liothyronine as a form of therapy
Rec, for hospitalized patients with heart failure and low serum triiodothyronine
Mod Q concentrations given the mixed data from short-term trials, the hypothetical

risks, and pending further randomized trials confirming benefit and safety.



Prognostic Role of Sub-Clinical Hypothyroidism in Chronic Heart Failure
Outpatients

. . . - . -9 - . . D - - -
M. Iacoviello!*. P. Guidal. E. Guastamacchia’. V. Triggiani’. C. Forleo!. R. Catanzaro!. M. Cicala’.

M. Basile’. S. Sorrentino’ and S. Favale' Current Pharmaceutical Design 2008;14:2686-92
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Kaplan-Meier survival curves of patients with and without hypothyroidism
HR: 3.44 (2.05-5.76) at univariate, and 2.03 (1.16-3.55) at multivariate regression analysis
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Fig. (2). Results of the study of Triggiani ¢r al. [68] enrolling outpatents with diagnosis of chronic heart failure in stable clinical conditons.
In panel A EKaplan-Meier curves relagve to composite end-point reflecting heart failure progression (hospitzalization for acute decompensated
heart failure, heart transplantation or death due to heart failure worsening) in patients in euthyroid status at the enrolment and during follow-
up (group A). previous dizgnosis of hypothyroidism (group B), new diagnosis of hypothyroidism at the enrolment (group C) and occurrence
of hypothyroidism durnng follow-up (group D). In panel B, the probability of l-year and 2-year occurrence of heart failure progression m
different subgroups estimated on the basis of Kaplan-Meier analysis.

Triggiani. V_.: Iacoviello. M.: Monzani. F.: Puzzovivo. A_: Guida,
P.: Forleo. C.: Ciccone. M. M _: Catanzaro. R.; Tafaro. E.; Licchell1i.
B.: Giagulli. V. A : Guastamacchia. E. and Favale. S. (2012)
Incidence and prevalence of hypothyroidism in patients affected by

chronic heart failure: role of amiodarone. Endocr. Metab. Immun.
Disord. Drug Targets, 12_. 86-94_
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Fig. (3). Main mechanisms by which amiodarone can induce hyper- or hypothyroidism thus favounng heart failure progression.
AFR: Adrenergic receptor; 13 triiodothyronine. T4: thyroxine TFE.: thyroid receptor.

Triggiani V and lacoviello M Endocrine, Metabolic & Immune Disorders — Drug Targets, 2013.13:22-37



A 1O

Roma, 9-12 novembre 2017 ITALIAN CHAPTER

Circulation éﬁ";;':?“

Associatione

JOURNAL OF THE AMERICAN HEART ASSOCIATION

Subclinical Thyroid Dysfunction and the Risk of Heart Failure Events: An Individual
Participant Data Analysis from Six Prospective Cohorts
Baris Gencer, Tinh-Hai Collet, Vanessa Virgini, Douglas C. Bauer, Jacobijn Gussekloo, Anne R.
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Iacoviello, Vincenzo Triggiani, Jacques Cornuz, Anne B. Newman, Kay-Tee Khaw, J. Wouter
Jukema, Rudi G. J. Westendorp. Eric Vittinghoff, Drahomir Aujesky and Nicolas Rodond1
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u Coordinating center No events No participants Median age Women Sub Hypo Sub Hyper

&8 cardiovascular Health study 831 3064 71 60% 16.2% 1.4% 34,531

& Health, Aging and Body Composition study 366 2762 74 51% 12.1% 3.0% 17,869
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o B Baristudy 77 335 66 23% 11.6% 2.1% 370
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T he effect of thyroid function on clinical
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Figure 1 Kaplan—Meier clinical outcome survival analysis according to thyroid-stimulating hormone (TSH) quartiles. The survival rate was
lowest in the highest TSH quartile. Survival rates (A) and event-free survival from cardiac hospitalization and death (B).
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Clinical setting Results (ref.)

Prevalence and significance of abnormal The free T3 index/rT3 ratio was the only independent predictor of poor 6-week outcome
TH metabolism in ischemic and non- Hamilton MA, Stevenson LW, Luu M, Walden JA. Altered thyroid hormone metabolism in
advanced heart failure. J Am Coll Cardiol. 1990;16:91-5.

ischemic congestive HF.

Presence and pathophysiological Alterations in cardiac index and ventricular filling pressures were more significant in sick
oo e e e A e e e L i euthyroid syndrome than those in non-sick euthyroid syndrome patients
Opasich C, Pacini F, Ambrosino N, Riccardi PG, Febo O, Ferrari R, et al. Sick euthyroid syndrome in

chronic HF patients. ] ) ) )
patients with moderate to-severe chronic heart failure. Eur Heart J. 1996;17:1860-6..

T3 concentrations as an adjunct to clinical Low T3 levels are an independent predictor of mortality in patients with chronic HF
and functional parameters when Pingitore A, Landi P, Taddei MC, Ripoli A, L’ Abbate A, lervasi G. Triiodothyronine levels for risk

o o . . stratification of patients with chronic heart failure. Am J Med. 2005;118:132—-6.
estimating prognosis in patients with

chronic HF.

Correlations of TH levels with A low FT3/FT4 ratio was associated with an increased risk of mortality

echocardiographic parameters and their Kozdag G, Ural D, Vural A, Agacdiken A, Kahraman G, Sahin T, et al. Relation between free
triiodothyronine/free thyroxine ratio, echocardiographic parameters and mortality in dilated
cardiomyopathy. Eur J Heart Fail. 2005;7:113-8..

associations with subsequent mortality in
patients with dilated cardiomyopathy.




Low FT3 and high brain natriuretic
peptide levels in patients with HFrEF

and no thyroid disease.

Persistent subclinical hypothyroidism
and risk of HF, based on TSH levels.

Prevalence and incidence of
hypothyroidism in a group of
congestive HF outpatients in stable
clinical conditions, with particular
reference to the role of amiodarone

therapy. I

Individuals with HFrEF (ejection
fraction <35%) with altered thyroid
function levels and based on TSH
levels.

Patients with low FT3 and higher brain natriuretic peptide levels showed the highest

risk of all-cause and cardiac death
Passino C, Pingitore A, Landi P, Fontana M, Zyw L, Clerico A, et al. Prognostic value of combined measurement of brain
natriuretic peptide and triiodothyronine in heart failure. J Cardiac Fail. 2009;15:35-40..

No association was found between the various TSH levels and the risk of HF
Hyland KA, Arnold AM, Lee JS, Cappola AR. Persistent subclinical hypothyroidism and cardiovascular risk in the elderly:
the cardiovascular health study. J Clin Endocrinol Metab. 2013;98(2):533-40..

The diagnosis of hypothyroidism at enroliment as well as its occurrence during
follow-up was associated to events. Hypothyroidism, especially the subclinical form,
frequently occurs in patients affected by congestive HF receiving amiodarone
therapy

Triggiani V, lacoviello M, Monzani F, Puzzovivo A, Guida P, Forleo C, et al. Incidence and prevalence of hypothyroidism in

patients affected by chronic heart failure: role of amiodarone. Endocr Metab Immun Disord Drug Targets. 2012;12:86—
94..

A TSH level <0.3 or >5.0 mIU/L was associated with increased relative risk of death

around 85 and 58%, respectively
Mitchell JE, Hellkamp AS, Mark DB, Anderson J, Johnson GW, Poole JE, et al. Thyroid function in heart failure and impact
on mortality. JACC Heart Fail. 2013;1(1):48-55..



Risk of developing congestive HF based
on the TSH level.

Subclinical TD and risk of HF based on

—

the TSH value.

Prognostic role of thyroid function
deficiency in patients with chronic HF.

Subclinical TD and risk of HF among
participants with a known cardiovascular
risk.

Subclinical TD in adults 265 years old and
incidence of HF.

The risk of congestive HF was only present in patients aged 70-79 years old, when the
TSH value was 27.0 miU/L

Rodondi N, Newman AB, Vittinghoff E, de Rekeneire N, Satterfield S, Harris TB, et al.
Subclinical hypothyroidism and the risk of heart failure, other cardiovascular events, and
death. Arch Intern Med. 2005;165(21):2460-6..

The risk of HF increased among individuals with TSH values 210.0 mIU/L, and in those
with TSH values <0.10 mIU/L

Gencer B, ...lacoviello M, Triggiani V, et al. Subclinical thyroid dysfunction and the risk of
heart failure events: an individual participant data analysis from 6 prospective cohorts.
Thyroid Studies Collaboration. Circulation. 2012;126(9):1040-9..

TSH levels even slightly above normal range are independently associated with a greater
likelihood of HF progression

lacoviello M, Guida P, Guastamacchia E, Triggiani V, Forleo C, Catanzaro R, et al. Prognostic
role of sub-clinical hypothyroidism in chronic heart failure outpatients. Curr Pharm Des.
2008;14:2686-92..

The rate of HF was higher among the group with subclinical thyroid dysfunction
Nanchen D, Gussekloo J, Westendorp RG, Stott DJ, Jukema JW, Trompet S, et al. Subclinical
thyroid dysfunction and the risk of heart failure in older persons at high cardiovascular risk.
J Clin Endocrinol Metab. 2012;97(3):852-61.

Individuals with TSH210.0 mIU/L have a higher incidence of HF versus
euthyroid participants Rodondi N, Bauer DC, Cappola AR, Cornuz J, Robbins J,
Fried LP, et al. Subclinical thyroid dysfunction, cardiac function, and the risk of
heart failure. the Cardiovascular Health study. J Am Coll Cardiol.
2008;52:1152-9..



Prognostic impact of
euthyroidism, subclinical TD, and
the “euthyroid sick syndrome” in
patients with HFrEF.

Effect of TSH levels and
clinical results in HF patients.

TSH levels in individuals with
HFrEF and risk of
cardiovascular death,
hospitalization due to HF, and
all-cause mortality.

The prognostic role of
hypothyroidism and risk of
death and/or hospitalization

of HF patients. )

Those with “euthyroid sick syndrome” had a higher risk of death, as

compared against normal thyroid function individuals

Frey A, Kroiss M, Berliner D, Seifert M, Allolio B, Glider G, et al. Prognostic impact of subclinical thyroid
dysfunction in heart failure. Int J Cardiol. 2013;168(1):300-5.

The percentage survival was lower for individuals with TSH values of
<1.3 or 23.6 miU/L

Chen S, Shauer A, Zwas DR, Lotan C, Keren A, Gotsman I. The effect of thyroid function on clinical outcome in
patients with heart failure. Eur J Heart Fail. 2014;16(2):217-26..

Participants with hypothyroidism experienced high cardiovascular and
all-cause mortality rates, in addition to a high risk of hospital admission

due to worsening of the HF

Perez AC, Jhund PS, Stott DJ, Gullestad L, Cleland JG, van Veldhuisen DJ, et al. Thyroid-stimulating hormone
and clinical outcomes: the CORONA trial (controlled rosuvastatin multinational study in heart failure). JACC
Heart Fail. 2014;2(1):35-40..

Overt and subclinical hypothyroidism were associated with an increased
risk of all-cause mortality, cardiac death, and/or hospitalization,

particularly in patients >65 old

Ning N, Gao D, Triggiani V, lacoviello M, Mitchell JE, Ma R, et al. Prognostic role of hypothyroidism in heart
failure: a meta-analysis. Medicine (Baltimore). 2015;94(30):e1159. .
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Thyroid Hormone Therapy for Older Adults with Subclinical Hypothyroidism.
Stott DJ', Rodondi N', Kearney PM?, Ford 1', Westendorp RGJ', Mooijaart SP', Sattar N', Aubert CE", Aujesky D', Bauer DC', Baumgartner C',
Blum MR, Browne JP', Byrne S, Collet TH', Dekkers OM', den Elzen WPJ', Du Puy RS", Ellis G', Feller M", Floriani C', Hendry K', Hurley C',
Jukema JW?', Kean S, Kelly M', Krebs D', Langhorne P', McCarthy G', McCarthy V', McConnachie A', McDade M', Messow M', O'Flynn A",
O'Riordan D', Poortvliet RKE', Quinn TJ', Russell A', Sinnott C', Smit JWA', Van Dorland HA', Walsh KA?', Walsh EK', Watt T', Wilson R?,
Gussekloo J'; TRUST Study Group.
Abstract
BACKGROUND:
The use of levothyroxine to treat subclinical hypothyroidism is controversial. We aimed to determine whether levothyroxine provided clinical benefits in older
persons with this condition.
METHODS:
We conducted a double-blind, randomized, placebo-controlled, parallel-group trial involving 737 adults who were at least 65 years of age and who had
persisting subclinical hypothyroidism (thyrotropin level, 4.60 to 19.99 mlU per liter; free thyroxine level within the reference range). A total of 368 patients were
assigned to receive levothyroxine (at a starting dose of 50 ug daily, or 25 ug if the body weight was <50 kg or the patient had coronary heart disease), with dose
adjustment according to the thyrotropin level; 369 patients were assigned to receive placebo with mock dose adjustment. The two primary outcomes were the
change in the Hypothyroid Symptoms score and Tiredness score on a thyroid-related quality-of-life questionnaire at 1 year (range of each scale is 0 to 100, with
higher scores indicating more symptoms or tiredness, respectively; minimum clinically important difference, 9 points).
RESULTS:
The mean age of the patients was 74.4 years, and 396 patients (53.7%) were women. The mean (+SD) thyrotropin level was 6.40+2.01 mlU per liter at
baseline; at 1 year, this level had decreased to 5.48 mIU per liter in the placebo group, as compared with 3.63 mIU per liter in the levothyroxine group
(P<0.001), at a median dose of 50 ug. We found no differences in the mean change at 1 year in the Hypothyroid Symptoms score (0.2+15.3 in the placebo
group and 0.2+14.4 in the levothyroxine group; between-group difference, 0.0; 95% confidence interval [CI], -2.0 to 2.1) or the Tiredness score (3.2+17.7 and
3.8+18.4, respectively; between-group difference, 0.4; 95% ClI, -2.1 to 2.9). No beneficial effects of levothyroxine were seen on secondary-outcome measures.
There was no significant excess of serious adverse events prespecified as being of special interest.
CONCLUSIONS:
Levothyroxine provided no apparent benefits in older persons with subclinical hypothyroidism. (Funded by European Union FP7 and
others; TRUST ClinicalTrials.gov number, NCT01660126 .).

Thyroid Hormone Replacement for Untreated Older Adults with Subcinical Hypothyroidism Trial







