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Case report

Hyperthyroidism-induced dilated cardiomyopathy
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Introduction

The thyroid gland serves as an important regu-
lator of metabolism, and its hormones affect many 
organs, including the cardiovascular system. Thyroid 
hormones have a significant role in regulating cardiac 
chronotropism and inotropism. Studies suggest that 
thyroid hormone has a direct effect on cardiac chrono-
tropy due to early enhancement of beta-adreno-
receptors, followed by a late modification of the 
electrophysiological properties of the myocardium.1 
In another study done with mouse models, thyroid  
hormone-treated myocardium modulated peak cal-
cium influx and increased inotropy as compared to a 
hypothyroid myocardium.2 Thyrotoxicosis can cause a 
high-output cardiac state characterized by increases 
in heart rate, cardiac contractility, and cardiac output 
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and reductions in peripheral systemic vascular resist-
ance, which then can lead to high-output heart fail-
ure. Although unusual, hyperthyroidism also causes 
low-output heart failure in 6% to 15% patients.3 
Even in those patients, dilated cardiomyopathy with 
impaired systolic function is rare. We report a case of 
hyperthyroidism induced dilated cardiomyopathy. 

Case

A 26-year-old woman with history of hyperthyroid-
ism presented to our hospital with increasing dyspnea, 
orthopnea, and leg edema. She had been diagnosed 
with hyperthyroidism three years prior to presentation 
but was noncompliant with treatment. Physical exami-
nation revealed sinus tachycardia, proptosis with intact 
ocular movements, diffuse mobile goiter, crepitation of 
bilateral lungs, right upper quadrant abdominal ten-
derness, and peripheral edema. Laboratory results 
showed markedly elevated free T3 and free T4 with 
suppressed TSH, elevated thyroid-stimulating immu-
noglobulin, mild hyperbilirubinemia, and elevated 
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B-type natriuretic peptide. Chest x-ray revealed bilat-
eral pleural effusions. Transthoracic echocardiography 
showed an ejection fraction of 35-39% with moderate 
global hypokinesis, dilatation of all cardiac chambers, 
and moderate pulmonary artery hypertension. The 
patient was diagnosed with congestive heart failure 
associated with her hyperthyroidism. Treatment with 
antithyroid drugs and propranolol was started, lead-
ing to significant improvement. However, a week after 
hospital discharge, she again presented with decom-
pensated heart failure due to noncompliance second-
ary to financial constraints. Treatment with antithyroid 
and heart failure medications was resumed, and total 
thyroidectomy was recommended. 

Discussion

Uncontrolled hyperthyroidism can lead to ven-
tricular dilation, persistent tachycardia, and eventual 
chronic heart failure.3 Thyroid hormone centrally stimu-
lates activity in the sympathetic nervous system by pos-
itively regulating β1-adrenergic receptors. Additionally, 
the hormone upregulates sarcoplasmic reticulum Ca2+ 
ATPase, involved in the process of excitation-contrac-
tion coupling and calcium-induced calcium release.4 

Calcium release from the ryanodine receptor in the 
sarcoplasmic reticulum activates the cardiac myo-
filament and results in positive inotropy observed in 
hyperthyroid states.5 Free T3 and free T4 increase 
the expression of the more rapid contractile isoforms 
of the alpha-myosin heavy chain, which further con-
tribute to enhanced systolic function. Independently, 
free T3 increases the rates of depolarization and 
repolarization of the SA node and thus increases the 
heart rate.4 The consequence of these changes is a 
combination of inotropic and chronotropic effects that 
along with increased adrenergic sensitivity lead to 
increased heart rate and contractility. Thyroid hormone 
also stimulates erythropoietin secretion contributing to 
increased blood volume.6 Altogether, these alterations 
in the hemodynamic status with increases in cardiac 
output and blood volume may cause high output con-
gestive heart failure. 

Less than 1% of patients with thyrotoxicosis 
develop dilated cardiomyopathy with impaired left 
ventricular systolic function.7 The exact mechanism of 

Identify the possibility of hyperthyroidism in 

patients with heart failure by performing 

physical examination. Note the presence or 

absence of tachycardia, thyroid enlargement, 

thyroid bruit, ophthalmological �indings, and 

edema. 

Obtain laboratory studies, including free T4, 

free T3, thyroid-stimulating immunoglobulin, 

and BNP. 

 

Imaging studies in patients with heart failure 

should include a chest x-ray to detect 

in�iltrates and effusions and TTE to evaluate 

ejection fraction, cardiac chamber anatomy, 

and pulmonary artery hypertension. 

If workup indicates heart failure associated 

with hyperthyroidism, begin treatment with a 

nonselective β-blocker, antithyroid 

medications, such as methimazole or 

propylthiouracil, and diuretics for �luid 

overload. 

 

This figure outlines an approach to the identification 
and management of patients with cardiomyopathy 
secondary to hyperthyroidism.

hyperthyroidism-induced dilated cardiomyopathy is not 
well established. The combination of direct effects of 
excess thyroid hormone (manifesting as altered myo-
cyte energy production, change in intracellular metab-
olism, and myofibril contractile dysfunction) along with 
prolonged tachycardia and arrhythmia could be factors 
contributing to development of cardiomyopathy.4,7,8 
Advanced age and preexisting comorbidities, such as 
hypertension, valvular heart disease, and ischemic 
heart disease, increase the risk of heart failure with 
reduced systolic function. Our patient did not have 
any documented episodes of atrial fibrillation but did 
have prolonged sinus tachycardia due to long history 
of noncompliance. This is a potential explanation for 
heart failure as the cardiac contractility was unable to 
compensate with the increased heart rate. We cannot 
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completely exclude the possibility of episodes of silent 
paroxysmal atrial fibrillation. Our patient was young 
and no prior existing heart conditions, suggesting that 
she was otherwise low-risk for developing heart fail-
ure. This case shows that even in the absence of other 
risk factors, hyperthyroidism in young people can pre-
cipitate cardiomyopathy. There are reports that most 
cases of hyperthyroidism induced dilated cardiomyo-
pathy are reversible. However, in a minority of patients 
it can be irreversible.9

It is important to suspect hyperthyroidism in 
patients presenting with unexplained heart failure. 
Heart failure patients with abnormal thyroid func-
tion have a 60% higher risk of mortality compared to 
euthyroid patients with heart failure.10  However, there 
are no long-term studies available showing that inter-
vening in thyroid dysfunction changes the incidence or 
prognosis in individuals with heart failure.11 Treatment 
with β-adrenergic blockage for heart rate reduction 
and diuretics for fluid reduction is crucial for sympto-
matic management. Timely detection and appropriate 
treatment may help in cases such as this one. 

Article citation: Chariyawong P, Rao A, Panikkath D, 
Panikkath R. Hyperthyroidism-induced dilated cardi-
omyopathy. The Southwest Respiratory and Critical 
Care Chronicles 2019;7(27):64–66
From: The Department of Internal Medicine at Texas 
Tech University Health Sciences Center in Lubbock, 
Texas
Submitted: 10/26/2018
Accepted: 11/12/2018
Reviewer: Nandini Nair MD
Conflicts of interest: none
This work is licensed under a Creative Commons 
Attribution-ShareAlike 4.0 International License

References

  1.	Valente M, Santo C, Rosaroll P, et al. The direct effect of 
the thyroid hormone on cardiac chronotropism. Archives 
Internationales De Physiologie Et De Biochimie 1989;97(6): 
431–440. 

  2.	Bing O, Hague N, Perreault C, et al. Thyroid hormone effects 
on intracellular calcium and inotropic responses of rat ven-
tricular myocardium. American J Physiology-Heart and Cir-
culatory Physiology 1994;267(3 Pt 2):H1112–21. 

  3.	Biondi B. Mechanisms in Endocrinology: Heart failure 
and thyroid dysfunction. European J Endocrinology 2012; 
167(5):609–618. 

  4.	Osuna P, Udovcic M, Sharma M. Hyperthyroidism and  
the heart. Methodist DeBakey Cardiovascular J 2017;13(2): 
60–63. 

  5.	Jafri M. Models of excitation–contraction coupling in car-
diac ventricular myocytes.  Methods in Molecular Biology 
Bioinformatics and Drug Discovery 2012;910:309–335. 

  6.	Sibel E and Cicero A. Hyperthyroidism and cardiovascular 
complications: a narrative review on the basis of pathophys-
iology. Arch Med Sci 2013 Oct 31;9(5):944–952.

  7.	Ahmad S. Al-Ghamdi Aljohani N. Graves’ thyrotoxicosis- 
induced reversible cardiomyopathy: a case report. Clin Med 
Insights Case Rep 2013;6:47–50.

  8.	Mattar P, Hwang E. Hyperthyroid-induced cardiomyopathy 
in an adolescent. Perm J 2008 Summer;12(3):59–60.

  9.	S Goland, S Shimoni, O Kracoff. Dilated cardiomyopathy in 
thyrotoxicosis. Heart 1999;81:444–445.

10.	Mitchell, JE, Hellkamp AS, Mark DB, et al. Thyroid func-
tion in heart failure and impact on mortality. JACC Heart 
Failure 2013;1(1):48–55. 

11.	Vargas-Uricoechea H, Bonelo-Perdomo A. Thyroid dysfunc-
tion and heart failure: mechanisms and associations. Current 
Heart Failure Reports 2017;14(1):48–58.


