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				Ai	sensi	dell’art.	3.3	sul	conflitto	di	interessi,	pag	
17	del	Regolamento	Applicativo	Stato-Regioni	del	
5/11/2009,	dichiaro	che	negli	ultimi	2	anni	ho	
avuto	rapporti	diretti	di	finanziamento	con	i	
seguenti	soggetti	portatori	di	interessi	
commerciali	in	campo	sanitario:	
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Agenda •  Ipotiroidismo e Scompenso Cardiaco: due malattie frequenti 
•  Effetti della carenza di ormoni tiroidei sul cuore •  EBM: ipotiroidismo e insorgenza e progressione dello scompenso cardiaco •  Low T3 syndrome nello scompenso cardiaco •  Effetto della terapia sostitutiva 

•   Conclusioni 

Ipotiroidismo e Scompenso Cardiaco 
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Ipotiroidismo e Scompenso Cardiaco: 
due malattie frequenti 

•  Scompenso Cardiaco: 
•  prevalenza 1-2% 
•  Incidenza 5-10/1000/anno 

•  Ipotiroidismo: 
•  Prevalenza 1.4-1.9% nelle donne – 1% nei maschi 
•  4-10% per l’ipotiroidismo subclinico 
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•  Cardiopatia ischemica 
•  Valvulopatie 
•  Miocardiopatie 
•  Ipertensione grave non controllata 
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Serum levels of anabolic hormones (medians with lower and upper 
quartiles) in men with CHF by NYHA class. 

Ewa A. Jankowska et al. Anabolic Deficiency in Men With Chronic Heart Failure Circulation. 2006;114:1829-1837 

Copyright © American Heart Association, Inc. All rights reserved. 
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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. 

Ewa A. Jankowska et al. Circulation. 2006;114:1829-1837 

Copyright © American Heart Association, Inc. All rights reserved. 
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Deficit di OT e scompenso 

•  Ipotiroidismo 
•  Ipotiroidismo subclinico 
•  Low T3 syndrome 
•  Amiodarone 
•  Alterazioni del TH-TR axis 

Signaling Pathway nello 
scompenso  cardiaco 
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Jabbar A, et al Nat Rev Cardiol. 2017 Jan;14(1):39-55 
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Factors involved in the homeostasis and action of T3 in cardiomyocytes 
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T4      T3 

T3 

Termogenesi tissutale 
↓ 5-8% 

Resistenze vascolari sistemiche 
2100/-2700 dyn/cm/

sec2 

Post-carico 

Pressione art. diastolica 

RAAS 

Ino- 
Crono-tropismo  

Fc 60-80 

Pre-carico 

Variazioni 
Pressioni polmonari 

Cardiac output 
< 4.5 l/m 

Modificata da Klein I, Danzi S, Circulation 2007; 16:1725-35. 

T4-T3 

Modificazioni emodinamiche nell’ipotiroidismo 
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Long-term cardiovascular consequences of 
persistent mild thyroid hormone deficiency 

•  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 
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Triggiani V and Iacoviello M  Endocrine, Metabolic & Immune Disorders – Drug Targets, 2013.13:22-37  
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Low T3 syndrome and ejection fraction 
as predictors of mortality 

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 
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Acute Effects of T3 Replacement in Patients with CHF and Low-T3 Syndrome 
Pingitore et al. 
JC

EM
 2008 
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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 

Current Pharmaceutical Design 2008;14:2686-92 

338 patients, mean age 64+/-13 yrs 
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Iacoviello M et al, Curr Pharm Des. 2008;14:2686-92 
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Overall prevalence of  hypothyroidism at 
the first evaluation: 17% . 
Incidence rate: 26/1000/year 
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Triggiani V and Iacoviello M  Endocrine, Metabolic & Immune Disorders – Drug Targets, 2013.13:22-37  
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Circulation2012;126:1040-1049 
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Clinical	setting	 Results	(ref.)	

Prevalence	and	significance	of	abnormal	
TH	metabolism	in	ischemic	and	non-
ischemic	congestive	HF.	

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

Presence	and	pathophysiological	
implications	of	sick	euthyroid	syndrome	in	
chronic	HF	patients.	

Alterations	in	cardiac	index	and	ventricular	filling	pressures	were	more	significant	in	sick	
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	
patients	with	moderate	to-severe	chronic	heart	failure.	Eur	Heart	J.	1996;17:1860–6..	

T3	concentrations	as	an	adjunct	to	clinical	
and	functional	parameters	when	
estimating	prognosis	in	patients	with	
chronic	HF.	

Low	T3	levels	are	an	independent	predictor	of	mortality	in	patients	with	chronic	HF	
Pingitore	A,	Landi	P,	Taddei	MC,	Ripoli	A,	L’Abbate	A,	Iervasi	G.	Triiodothyronine	levels	for	risk	
stratification	of	patients	with	chronic	heart	failure.	Am	J	Med.	2005;118:132–6.	

Correlations	of	TH	levels	with	
echocardiographic	parameters	and	their	
associations	with	subsequent	mortality	in	
patients	with	dilated	cardiomyopathy.	

A	low	FT3/FT4	ratio	was	associated	with	an	increased	risk	of	mortality		
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..	
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Low	FT3	and	high	brain	natriuretic	
peptide	levels	in	patients	with	HFrEF	
and	no	thyroid	disease.	

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..	

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

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..	

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.	

The	diagnosis	of	hypothyroidism	at	enrollment	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,	Iacoviello	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..	

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

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..	



Roma,	9-12	novembre	2017	

	

Studies evaluating the prognostic role of TD in HF patients 
Risk	of	developing	congestive	HF	based	
on	the	TSH	level.	

The	risk	of	congestive	HF	was	only	present	in	patients	aged	70–79	years	old,	when	the	
TSH	value	was	≥7.0	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..	

Subclinical	TD	and	risk	of	HF	based	on	
the	TSH	value.	

The	risk	of	HF	increased	among	individuals	with	TSH	values	≥10.0	mIU/L,	and	in	those	
with	TSH	values	<0.10	mIU/L		
Gencer	B,	…Iacoviello	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..	

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

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

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

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.	

Subclinical	TD	in	adults	≥65	years	old	and	
incidence	of	HF.	

Individuals	with	TSH ≥ 10.0	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..	
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Effect	of	TSH	levels	and	
clinical	results	in	HF	patients.	

The	percentage	survival	was	lower	for	individuals	with	TSH	values	of	
≤1.3	or	≥3.6	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..	

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

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..	

The	prognostic	role	of	
hypothyroidism	and	risk	of	
death	and/or	hospitalization	
of	HF	patients.	

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,	Iacoviello	M,	Mitchell	JE,	Ma	R,	et	al.	Prognostic	role	of	hypothyroidism	in	heart	
failure:	a	meta-analysis.	Medicine	(Baltimore).	2015;94(30):e1159.	.	

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

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,	Güder	G,	et	al.	Prognostic	impact	of	subclinical	thyroid	
dysfunction	in	heart	failure.	Int	J	Cardiol.	2013;168(1):300–5.	



Roma,	9-12	novembre	2017	

	

N Engl J Med. 2017 Jun 29;376(26):2534-2544. doi: 10.1056/NEJMoa1603825. Epub 2017 Apr 3. 
Thyroid Hormone Therapy for Older Adults with Subclinical Hypothyroidism. 

Stott DJ1, Rodondi N1, Kearney PM1, Ford I1, Westendorp RGJ1, Mooijaart SP1, Sattar N1, Aubert CE1, Aujesky D1, Bauer DC1, Baumgartner C1, 
Blum MR1, Browne JP1, Byrne S1, Collet TH1, Dekkers OM1, den Elzen WPJ1, Du Puy RS1, Ellis G1, Feller M1, Floriani C1, Hendry K1, Hurley C1, 
Jukema JW1, Kean S1, Kelly M1, Krebs D1, Langhorne P1, McCarthy G1, McCarthy V1, McConnachie A1, McDade M1, Messow M1, O'Flynn A1, 
O'Riordan D1, Poortvliet RKE1, Quinn TJ1, Russell A1, Sinnott C1, Smit JWA1, Van Dorland HA1, Walsh KA1, Walsh EK1, Watt T1, Wilson R1, 
Gussekloo J1; 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 mIU 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 µg daily, or 25 µg 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 mIU 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 µg. 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% CI, -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 
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