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yperthyroidism has been associated 
with cardiomyopathy and heart failure 
(HF). This study aims to evaluate clinical, 
laboratory and echocardiographic para-
meters, at admission and 12 months fol-

lowing euthyroidism restoration, in patients with 
hyperthyroidism-associated HF. Mechanisms un-
derlying hyperthyroidism-associated HF and the 
outcomes of echocardiographic parameters along 
the study period are both discussed.  
 Materials & Methods: Patients with newly di-
agnosed overt hyperthyroidism and HF (Group 
1), age and sex-matched euthyroid HF subjects 
(Group 2), and a control group were enrolled. 
Results: In the 38-month study period, 56 pa-
tients were admitted for hyperthyroidism-
associated HF, of whom 71% had a pre-existing, 
mainly hypertensive, cardiomyopathy vs 68% of 
Group 2 subjects. Mean heart rate was signifi-
cantly higher in Group 1 than Group 2 (127±38 
vs 110±17bpm; P <0.02); 30 Group 1 (54%) and 16 
(29%) Group 2 patients presented with atrial fi-
brillation. At admission, left ventricular ejection 
fraction (LVEF), end diastolic (LVEDD) and end 
systolic (LVESD) diameters were lower, whilst 
LV mass (LVM), interventricular septum thick-
ness (IVST) and LV posterior wall thickness 
(LVPWT) were increased in both Groups com-
pared to controls. At the end of the study, de-
spite achievement of euthyroidism in all hyper-
thyroid patients, mean LVEF was not significant-
ly different in Group 2 but was significantly 

lower in Group 1 patients compared to controls; 
LVM, IVST and LVPWT did not change in both 
study groups.  
Conclusion: In our series, newly diagnosed 
hyperthyroidism-associated HF had 2.4% preva-
lence. At the end of the study, LVEF significant-
ly improved in euthyroid, but not in hyperthy-
roidism-associated HF patients compared to con-
trols.  
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Introduction 

Thyroid hormones exert their action ubiquit-
ously throughout the body. The effects of thy-
roid hormones, particularly tri-iodothyronine 
(T3), on the heart have been extensively stu-
died, and consist of several genomic and non-
genomic actions, ultimately leading to an in-
crease in heart rate, cardiac contractility, and 
cardiac output.1 Thyrotoxicosis, both overt2,3 
and subclinical,4 is a well-defined entity charac-
terized by serum thyroid hormone concentra-
tions exceeding the body’s physiological de-
mand.  

Several studies5-10 have been conducted in pa-
tients with both exogenous (e.g. induced by L-
thyroxine TSH-suppressive therapy) and endo-
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genous thyrotoxicosis, to investigate the ad-
verse effects of thyroid hormone excess on 
the cardiovascular system. Tachycardia and 
atrial arrhytmias are frequently observed in 
the thyrotoxic state.8 Nonetheless, in patients 
with long-lasting hyperthyroidism, both an 
increased left ventricular mass and a diastolic 
dysfunction have been demonstrated by 
echocardiography.11,12 Thyrotoxicosis may 
even precipitate myocardial infarction and 
heart failure (HF) in individuals suffering 
from ischemic heart disease or other pre-
existing cardiomyopathies, increasing myo-
cardial oxygen demand and contractility.13-17  

To our knowledge, few studies have been 
performed so far, assessing the prevalence of 
hyperthyroidism in patients hospitalized be-
cause of HF;18 in most cases, available data 
on the clinical, biochemical and echocardio-
graphic features of subjects with hyperthy-
roidism-induced HF derive from case re-
ports.19-22  

The present multicenter study was designed 
to assess retrospectively the clinical, labora-
tory, and echocardiographic parameters in a 
series of patients presenting with HF and 
newly diagnosed endogenous hyperthyroid-
ism, compared to subjects with HF, not asso-
ciated to hyperthyroidism and a control group 
by: 1. Assessing the prevalence and clinical, 
biochemical and ecochardiographic features 
in patients admitted to hospital for HF and 
newly diagnosed endogenous hyperthyroid-
ism; 2. Evaluating differences in echocardio-
graphic parameters 12 months following the 
restoration of the euthyroid state; 3. Compar-
ing data with age, sex, and BMI-matched pa-
tients with HF and normal thyroid function.  

 
Materials and Methods 

All patients referred for newly-diagnosed 
heart failure (HF) to Policlinico (Polyclin-
ic)“A. Gemelli” of Rome, Ramazzini Hospit-
al of Carpi (Modena) and Civil Hospital of 
Scandiano (Reggio Emilia), Italy, between 
October 2003 and December 2006, were as-
sessed for measurement of serum thyrotropin 

(TSH), free-thyroxine (FT4) and free-
triiodothyronine (FT3) concentrations. Indi-
viduals with overt thyrotoxicosis, defined by 
serum TSH concentrations less than 0.1 
mIU/l and serum FT4 and/or FT3 concentra-
tions above the upper limit of normal range 
were included in the study. Subjects with 
previous history of hyperthyroidism, as well 
as those on L-thyroxine therapy, were ex-
cluded from the study.  

During the 38-month period of the study, a 
total of 108 subjects were admitted for HF 
associated with overt thyrotoxicosis. Of these 
108 subjects, 52 were excluded from the 
study, because of the following reasons: Ele-
ven patients were on L-thyroxine replace-
ment and TSH-suppressive therapy for hypo-
thyroidism and thyroid nodules, respectively; 
27 had previously been diagnosed as hyper-
thyroid; data obtained from 14 individuals 
were incomplete and unsatisfactory. There-
fore, only 56 hyperthyroid subjects (Group 1) 
were definitively included in the study. Fifty-
six age and sex-matched euthyroid patients 
admitted for HF (Group 2) and 56 age, sex, 
and BMI-matched healthy controls were also 
included in the study.  

Beside thyroid function tests, the following 
data were also obtained on admission in pa-
tients of Groups 1 and 2: Patient’s age and 
sex; signs and symptoms of HF; heart rate; 
systolic (SBP) and diastolic (DBP) blood 
pressure; serum haemoglobin, creatinine, 
transaminase, glucose, and total cholesterol 
concentrations; electrocardiography (ECG) 
and echocardiography. In Group 1 subjects, 
serum TSH, FT4 and FT3 concentrations 
were also measured 1 and 3 months after dis-
charge from the hospital and 12 months after 
the restoration of the euthyroid state. In both 
Group 1 and Group 2 patients, ECG and 
echocardiography were repeated 12 months 
following the restoration of euthyroidism and 
12 months after discharge from the hospital, 
respectively. Control group subjects were re-
cruited in both the outpatient clinics of Endo-
crinology, where they were referred for eu-
thyroid nodular goiter. Inclusion criteria were 
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the following: No previous history of thyroid 
and heart diseases, diabetes, dyslipidemia 
and hypertension. Control subjects were 
submitted to the measurement of serum TSH, 
FT4, FT3, haemoglobin, creatinine, trans-
aminase, glucose, and total cholesterol con-
centrations, and ECG; echocardiography. All 
subjects were alive at the end of the study.  

Serum TSH (normal range: 0.4-4 mIU/L; 
sensitivity: 0.005 mIU/l), FT4 (normal range: 
8-18 pg/mL) and FT3 (normal range: 2-4.5 
pg/mL) concentrations were measured using 
an electrochemiluminescence immunoassay. 
Serum haemoglobin (normal range: 12-16 
g/dL), glucose (normal range: 70-110 
mg/dL), creatinine (0.6-1.4 mg/dL) and total 
cholesterol (<250 mg/dL) concentrations 
were determined by routine assays. The di-
agnosis of Graves’ Disease (GD) was estab-
lished if hyperthyroidism was associated with 
diffuse radionuclide uptake at a thyroid scan 
performed with either 99mTechnetium or 
131Iodine and/or elevated serum TSH-
receptor autoantibodies. A diagnosis of Toxic 
Nodular Goiter (TNG) was associated with 
detection of hot nodule(s) at thyroid scan per-
formed with either 99mTechnetium or 
131Iodine. Body mass index (BMI) was cal-
culated using the following formula: 
BMI=weight (Kg)/height squared (m2). The 
standard 12-lead ECG was performed by 
Archimed 4220, Esaote Biomedica, electro-
cardiograph. Electrocardiographic left ventri-
cular (LV) hypertrophy was defined accord-
ing to the chest lead score systems described 
by Romhilt and Estes23 and Casale et al.24 
Complete M-mode and two-dimensional 
Doppler echocardiographic analysis was per-
formed through a 3.5-MHz transducer utiliz-
ing the commercially available ultrasound 
mechanical system Sonos 1000 (Hewlett 
Packard). The following parameters were as-
sessed: LV end-diastolic (LVEDD) and end-
systolic (LVESD) diameters, LV posterior 
wall thickness (LVPWT), interventricular 
septum thickness (IVST). LV mass (LVM) 
was calculated using the following formula: 

LVM=1.04[(IVST+LVEDD+LVPWT)3–
(LVEDD) 3]-14 g.25 The LV ejection fraction 
(LVEF) was calculated by the Simpson's me-
thod, i. e., the percent difference between the 
diastolic and the systolic volume of the LV, 
both derived from the measurement of LV's 
area and length.  

 
Statistical analysis 

Results are reported as mean±standard dev-
iation (SD) for continuous variables and as 
number plus percentage for categorical va-
riables. Laboratory and ecochardiographic 
data were compared using paired and un-
paired (two-tailed) Student's t-test. Statistical 
significance was taken as P <0.05. All statis-
tics were conducted using the STATA pack-
age, release 9.0.  

 
Results 

During the 38-month period of the study, 
2368 patients were admitted to hospital for the 
first time, due to HF. Of them, 56 (2.4%) had 
newly diagnosed hyperthyroidism (Group 1), 8 
were (14%) males and 48 (86%) females (male 
to female ratio of 1:6), with a mean age of 
66±10.9 yrs (range 48-82 yrs, median 66 
years). Twenty-six patients had GD and 30 
TNG. Of these patients, 40 (71%) had a history 
of cardiomyopathy, consequent to hypertension 
in 36 cases, and idiopathic in the remaining 4 
cases. Six individuals were smokers; 12 had 
type 2 diabetes mellitus treated with sulphany-
lureas. Of group 2 patients, 38 (68%) had a 
previous diagnosis of cardiomyopathy, 
hypertensive in 32 cases, idiopathic in 6 cas-
es; 8 subjects were smokers and 10 were tak-
ing sulphanylureas for type 2 diabetes melli-
tus. Table 1 summarizes anthropometric data 
and laboratory results at admission in patients 
of groups 1 and 2, compared to control sub-
jects. Table 2 shows the presenting signs and 
symptoms of HF at admission in both patient 
groups. Mean heart rate was significantly high-
er in group 1 (127±38 bpm) than in group 2 
(110±17bpm P<0.02).  
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Table 1. Clinical characteristics and laboratory results at admission in patients with HF associated 
(Group 1) or not associated (Group 2) to hyperthyroidism, compared to controls.  
 Group 1 Group 2 P Controls 
 Age (yrs) 66±10 67±12 NS 66±9* 
 Sex 48F, 8 M 48 F, 8 M - 48 F, 8M 
 BMI 28±4 31±5 <0.05 29±3* 
 SBP (mmHg) 164±19 159±20 <0.05 130±11† 
 DBP (mmHg) 88±11 96±12 <0.05 77±4† 
 HR (bpm) 127±38 110±17 <0.02 76±6† 
 NYHA class 2.6±0.8 2.5±0.7 NS - 
 TSH (mIU/L) <0.1 2.4±0.9 <0.001 2.2±1.0‡ 
 FT4 (pg/mL) 28.2±8 12.3±2.4 <0.001 12.0±2.2‡ 
 FT3 (pg/mL) 6.7±1.9 2.1±0.5 <0.001 2.3±0.4‡ 
Hb (g/dL) 13.8±0.9 13.0±0.8 NS 14.0±0.6* 
 Glycemia (mg/dL) 130±22 127±18 NS 92±8† 
 Creatinine (mg/dL) 0.9±0.3 1.5±0.4 <0.05 0.9±0.4* 
 Cholesterol (mg/dL) 218±30 216±25 NS 204±18* 
BMI: body mass index; DBP: diastolic blood pressure; FT3: free-tri-iodothyronine; FT4: free-thyroxine; Hb: 
haemoglobin; HR: heart rate; NYHA: New York Heart Association; SBP: systolic blood pressure; TSH: thy-
rotropin. *P=NS vs Group 1 and Group 2; †P<0.001 vs Group 1 and Group 2; ‡ P<0.001 vs Group 1, NS vs 
Group 2. 

 
 
 

Table 2. Frequency of clinical features in pa-
tients admitted for HF associated (Group 1) or 
not associated (Group 2) to hyperthyroidism, 
at admission.  
Sign/symptom Group 1 Group 2 
Dyspnea 56 (100) 56 (100) 
Weight loss 28 (50) 0 (0) 
Weight gain 20 (36) 56 (100) 
Edema 26 (46) 34 (61) 
Proptosis 16 (29) 0 (0) 
Tremors 14 (25) 8 (14) 
Gastrointestinal symp-
toms* 

10 (18) 2 (4) 

* Abdominal discomfort or pain, meteorism, di-
arrhea.  

 
Thirty group 1 (54%, 16 with TNG and 14 

with GD) and 16 (29%) group 2 subjects pre-
sented with atrial fibrillation. ECG signs of 
LV hypertrophy were disclosed in 34 (61%) 
group 1 and 30 (54%) group 2 patients. 
Ischemic heart disease was diagnosed by bi-
cycle ergometry stress test and coronarogra-
phy in 8 (14%) group 1 and 10 (18%) group 
2 patients. Results of echocardiographic ex-
amination at admission in both study groups 

compared to control subjects are reported in 
Table 3. A dilated cardiomyopathy was 
found in 26 (46%) group 1 and 20 (36%) 
group 2 patients; LVEF was lower than 40% 
in 40 (71%) group 1 (22 with TNG and 18 
with GD) and 38 (68%) group 2 subjects. 
Twenty group 1 and 19 group 2 patients; pre-
sented with severely depressed systolic func-
tion. At admission, all patients were given 
enalapril, bisoprolol, and anti-aggregation 
agents (acetiyl-salicilic acid or ticlopidin); 
Group 1 patients were also given anti-thyroid 
agents (methimazole or propylthiouracile). 
Two months later, 42 (75%) subjects, of 
whom 12 with TNG refused treatments dif-
ferent from methimazole, were still continu-
ing with anti-thyroid agents, whilst 14 (25%) 
were submitted to radioiodine (131I) therapy. 
Three months following discharge, all group 
1 and group 2 patients, except for 2 showed 
sinus rhythm; in subjects with atrial fibrilla-
tion, sinus rhythm recovered spontaneously 
in 12 patients (10-group 1, 2-group 2), after 
antiarrhythmia agents (i. e., propafenone or 
amiodarone) in 12 group 2 patients and after 
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electric countershock following anticoagulant 
plus digoxin therapy in 20 patients (18-group 
1, 2-group 2). Both GD and TNG patients 
had normal serum FT3 (3.7±1.5pg/mL; P 
<0.001 vs. admission) and FT4 concentra-
tions (13±2 pg/mL; P <0.001 vs. admission); 
serum TSH concentrations were in the nor-
mal range in 26 patients, undetectable in 24 
patients, and above the upper limit of normal 
range in 6 patients. At the end of follow-up, 

all Group 1 and Group 2 subjects were euthy-
roid; only 2 (1-group 1, 1-group 2) subjects 
still had atrial fibrillation. LVEF exceeded 
50% in only 4 (all affected by GD) out of 20 
group 1 and in 10 out of 19 group 2 patients 
with severely depressed systolic function at 
admission. Results of echocardiographic study 
at the end of follow-up in patients of groups 1 
and 2, compared to control subjects, are re-
ported in Table 3.  

 
 
 
 
Table 3. Results of echocardiography, at admission and at the end of the study, in patients admitted for 
HF either associated to hyperthyroidism (Group 1) or in euthyroid state (Group 2), compared to Con-
trols 
 Group 1 

Controls 
Group 2 

Admission 12 months Admission 12 months 

LVEF (%) 39±9 46±10 (P<0.001) 67±7* 40±9 56±9 (P<0.001)† 
LVM (gr) 150±11 151±11 (P=NS) 132±12‡ 150±10 149±8 (P=NS) 
LVEDD (mm) 46±4 50±4 (P<0.02) 50±3§ 48±4 51±4 (P<0.02)† 
LVESD (mm) 30±4 33±3 (P<0.001) 32±3¶ 33±3 32±2 (P=NS)† 
IVST (mm) 10±2 9.9±2 (P<0.05) 9.2±2║ 9.8±2 9.6±1 (P=NS) 
LVPWT (mm) 10±1 9.4±1 (P=NS) 8.7±1** 9.2±1 9.2±1 (P=NS)† 
IVST: interventricular septum thickness; LVEDD: left ventricular end diastolic diameter; LVEF: left ventri-
cular ejection fraction; LVESD: left ventricular end systolic diameter; LVM: left ventricular mass; LVPWT: 
left ventricular posterior wall thickness. *P<0.001 vs Group 1 at admission and at end of study, and vs Group 
2 at admission; P=NS vs Group 2 at end of study. †P<0.05 vs Group 1. ‡P<0.001 vs both Groups 1 and 2, at 
admission and end of study. §P<0.001 vs Group 1 at admission; P<0.02 vs Group 2 at admission; P=NS vs 
Groups 1 and 2 at end of study. ¶P<0.001 vs Group 1 at admission; P<0.02 vs Group 2 at admission; P=NS 
vs Groups 1 and 2 at end of study. ║P<0.001 vs Group 1 at admission and end of study; P<0.003 vs Group 2 
at admission, P<0.05 vs Group 2 at the end of the study. **P<0.001 vs Group 1 at admission; P<0.05 vs 
Group 1 at end of study; P<0.02 vs Group 2 at admission and end of study.  
 

 
 

Discussion 
This work reports the clinical and echocar-

diographic features of patients admitted for 
newly diagnosed endogenous hyperthyroid-
ism and HF, compared to age- and sex-
matched euthyroid HF patients and to healthy 
subjects.  

In the present study, a previously unknown 
endogenous thyrotoxicosis was diagnosed in 
2.4% of patients admitted to hospital for the 
first time because of HF. It should be hig-

hlighted that our series included only patients 
with GD and TNG. 

 

Clinical and biochemical data 
Contrary to the clinical picture peculiar to 

HF, i. e., dyspnea and edema associated with 
weight gain, a weight loss was recorded in 
half the patients of group 1 of our series. As a 
result, group 1 subjects had a lower BMI than 
those of group 2; this feature, which may be 
explained by thyroid hormone-related in-
crease in basal metabolism and waste of 
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muscles and fat,26 may help to distinguish 
hyperthyroid-associated from thyroid-
independent HF. Further clinical characteristics 
of hyperthyroid-associated HF are represented 
by tremors and proptosis, which are not usually 
present in euthyroid subjects admitted for HF.  

In both group 1 and group 2 patients of our 
series, both the mean plasma glucose concen-
trations and the mean blood pressure values 
were significantly higher compared to control 
subjects. Diabetes is a well-defined cardi-
ovascular risk factor causing cardiac changes 
known as “diabetic cardiomyopathy”, charac-
terized by systolic and, mostly, diastolic dys-
function.27 Chronic arterial hypertension and 
the consequent cardiac hypertrophy finally 
induce the fibrotic degeneration of the 
heart.28 It might be hypothesized that both 
high plasma glucose concentrations and ele-
vated blood pressure values contributed to 
the development of pathological changes in 
the myocardium, finally precipitating HF in 
both patient groups of our series. Overall, 
more than two-thirds of HF patients of our 
series had a pre-existing cardiomyopathy, 
mainly consequent to arterial hypertension. 
Persistently elevated values of systolic and 
diastolic blood pressure invariably lead to 
myocardial hypertrophy and increased heart 
weight.29 In group 1 patients, hyperthyroid-
ism intervened in such a compromised cardi-
ocirculatory state with major pathophysiolog-
ical implications. Cardiac changes in patients 
with thyrotoxicosis have been extensively 
described.30-34 Thyroid hormones stimulate 
the beta-receptors located on myocyte sur-
face inducing an increase in heart rate and 
myocardial contractility and, consequently, in 
minute stroke work. Tachycardia, deriving 
from both a direct chronotropic and an indi-
rect adrenergic effect of thyroid hormones on 
the heart,32-34 is one of the most common 
symptoms of thyrotoxicosis. This hyperdy-
namic heart, on the one hand, augments ar-
terial pressure through addition of the reflect-
ed pressure wave (altered in time for the re-
duction of systole time) to forward pressure 
wave;13 on the other hand, it implicates a re-

duced pre-load, in that elevated heart rate re-
duces diastolic filling time. The final result of 
these pathophysiological events is that the 
performance of hyperthyroid heart strongly 
depends on the atrial systole. In patients with 
pre-existing cardiomyopathy, in particular 
diastolic dysfunction, as most group 1 indi-
viduals of our series, the development of thy-
rotoxicosis increases the heart rate and over-
comes the possibility of compromised myo-
cardium of responding to an increased oxy-
gen demand and contractility; as a conse-
quence, HF manifests. Indeed, at admission, 
group 1 patients presented with a mean heart 
significantly higher than both group 2 and 
control subjects; more importantly, the ma-
jority of them (54%) had an atrial fibrillation, 
that was present in only 29% of group 2 sub-
jects. Previous studies.8,33 demonstrated a 
higher incidence of atrial fibrillation in elder-
ly people with hyperthyroidism, even in pa-
tients with TSH suppression per se.3 In their 
series of hyperthyroid patients with HF, Siu 
et al18 reported up to 94% incidence of atrial 
fibrillation. We conclude that, contrary to eu-
thyroid group 2 subjects, in our group 1 pa-
tients, HF was most likely triggered by ele-
vated heart rate in the context of pre-existing 
compromised myocardium.  

Echocardiographic features 
Echocardiographic parameters obtained in 

our study displayed intriguing differences be-
tween patients with hyperthyroid-associated 
HF compared to euthyroid HF subjects and 
control individuals. In particular, the follow-
ing results are of special interest.  

As highlighted by decreased values of 
LVEF, LVEDD and LVESD, a left ventricu-
lar systolic and diastolic dysfunction was 
present either in patients with hyperthyroid-
associated HF and in euthyroid HF subjects 
at admission. However, despite similar initial 
LVEF, group 1 patients presented with 
LVEDD and LVESD significantly lower than 
group 2 individuals. Such features may be 
caused by the impaired left ventricular dias-
tolic filling due to elevated heart rate conse-
quent to thyroid hormone excess.13 On the 
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contrary, in subjects with thyrotoxicosis, in 
the absence of clinical signs and symptoms 
of HF, LVEF is usually elevated,7,13 as the 
result of increased myocardial contractility 
related to the regulation of calcium concen-
trations in the myocytes by thyroid hor-
mones.35 Nonetheless, in the hyperthyroid 
heart, both an early ventricular filling and a 
faster diastolic relaxation independent of 
heart rate have been observed, leading to a 
more efficient (i. e., energy-sparing) diastolic 
function.7,13 Interestingly - although normal 
thyroid hormone concentrations were finally 
achieved in all group 1 subjects after treat-
ment of hyperthyroidism, appropriate therapy 
for HF was administered in both study 
groups, and sinus rhythm recovered in all 
cases - at the end of the study, compared to 
controls, mean LVEF was not significantly 
different in group 2 but was still significantly 
lower in Group 1 patients. Persistently im-
paired left ventricular systolic function in 
group 1 might derive from concurrent thyroid 
hormone and arterial hypertension action on 
myocyte pathophysiology. Initially, both im-
prove cardiac performance, the former by in-
creasing myocardial contractility through di-
rect inotropic effect,36,37 the latter by increas-
ing afterload through augmented systemic 
vascular resistance.38 Subsequently, down-
regulation and reduced affinity of beta-
receptors, as well as fibrotic involution of 
myocardium, occur both in long-lasting ar-
terial hypertension and in persistent thyrotox-
icosis (e. g., by toxic nodular goiter).39 It 
might be speculated that thyroid hormone 
excess worsens, and in most cases renders, 
non-reversible myocyte damage caused by 
high blood pressure levels.  

As demonstrated by elevated mean LVM, 
LVPWT and IVST indices, cardiac mass was 
significantly higher in group 1 and group 2 
patients than in control individuals, and did 
not improve at the end of follow-up. Again, 
these features reflect the sustained increase in 
cardiac workload due to persistent arterial 
hypertension and, in group 1, also to 
hyperthyroidism.13 A peculiar characteristic 
of our group 1 patients was a significantly 
higher hyperthyroid-related LVPWT index 
than that of group 2 individuals at admission 
that was reverted by achievement of 
euthyroidism.  

In conclusion, the present study has inves-
tigated clinical and imaging data, at admis-
sion and 12 months after restoration of euthy-
roidism, in patients admitted for both HF and 
newly diagnosed thyrotoxicosis, compared to 
euthyroid HF subjects. In our series, HF as-
sociated to hyperthyroidism had a prevalence 
of 2.4%. Compared to euthyroid HF subjects, 
at admission hyperthyroid HF patients typi-
cally manifested higher heart rate, mostly due 
to atrial fibrillation, and weight loss rather 
than weight gain as well. Similar to euthyroid 
HF individuals, most hyperthyroid HF pa-
tients presented with severely depressed 
LVEF, which in a few cases, eventually im-
proved at the end of the study, whereas this 
did not happen in the euthyroid group. 
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