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Introduction

Cardiomyopathy is defined as a myocardial disease 
which includes both morphological and functional 
heart disorders. Although there are different classifica-
tion criteria, the most common is by morphological 
characteristics including four subtypes - hypertroph-
ic cardiomyopathy (HCM), dilated cardiomyopathy 
(DCM), arrhythmogenic cardiomyopathy, and left 
ventricular (LV) non/compaction cardiomyopathy [1].

In DCM, the left ventricle is enlarged with poor 
contractility. Usually, the causes of DCM are divided 
in two groups, of ischemic and nonischemic origin.

Impaired thyroid hormone production and blood 
concentration, higher or lower than normal, affect the 

cardiovascular system causing changes in blood pres-
sure, systemic vascular resistance, heart rhythm and 
rate and change in myocardial gene expression [2]. Even 
though structural myocardial changes can be explained 
by affected protein synthesis in myocytes, DCM is not 
a common presentation of hypothyroidism [3].

This case report is about a young male with hy-
pothyroidism and DCM, which was improved after 
hormone replacement therapy with levothyroxine.

Case Report

A young 38-year-old male was admitted to the 
Intensive Care Unit of the Institute of Cardiovascu-
lar Diseases of Vojvodina with symptoms and signs 
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of advanced congestive heart failure. He reported 
progressive dyspnea and stomachache that started 
12 hours before admission. There was no history of 
chest pain. The previously diagnosed hypertension 
was treated by recommended medication.

On examination, the patient presented with 
bradypsychia, hypertension (165/115 mmHg), heart 
rate of 100 per minute, and bilateral chest crepita-
tions, pretibial edema, without heart murmur and 
hepatomegaly.

Blood test showed increased creatinine 180 
μmol/l and N-terminal precursor of brain natriuretic 
peptide (NT-pro-BNP) 16241 [0.0-125.0] pg/ml. Liv-
er function tests were also slightly increased: aspar-
tate aminotransferase (AST) 67 [0.0-31.0] U/l, alanine 
aminotransferase (ALT) 85 [0.0-34.0] U/l, creatin 
kinase (CK) 395 [0.0-150.0] U/l, creatine kinase 

muscle-brain fraction (CK-MB) 52 [0.0-25.0] U/l. 
Serum protein levels, high-sensitive troponin (HsTni) 
levels and electrolytes were within reference values.

Echocardiography (ECG) showed a dilated left 
ventricle with severe systolic dysfunction, with 
ejection fraction (EF) of 14%, moderate mitral re-
gurgitation and diastolic dysfunction with impaired 
relaxation (Figure 1). Ultrasound revealed no intra-
abdominal pathology. The ECG showed negative T 
wave in the inferior-lateral leads (DI, DII, DIII, 
aVL, aVF, V4 - V6) (Figure 2). The chest X-ray 
showed a dilated cardiac silhouette and bilateral 
pleural effusions, while computerized tomography 
(CT) coronary angiogram found no coronary vessel 
pathology. Serologic tests for herpes simplex virus 
type 1, cytomegalovirus, influenza type 1, coxsack-
ievirus type A and B, Epstein-Barr virus, hepatitis 
type B and C, human immunodeficiency virus 
(HIV) were negative.

Following the European Society of Cardiology 
heart failure guidelines [4], thyroid hormone levels 
were examined showing highly elevated serum levels 
of thyroid stimulating hormone (TSH) 49.99 [0.25-5.0] 
μIU/ml, and decreased level of free triiodothyronine 
(FT3) 0,70 [4.0 - 8.3] pmol/l and free thyroxine (FT4) 
1,00 [9.0-20.0] pmol/l. Levothyroxine therapy with 25 
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Table 1. Echocardiographic parameters and TSH values
Tabela 1. Ehokardiografski parametri i vrednosti TSH

Follow up period (date)/Period praćenja (datum)
August/Avgust January/Januar August/Avgust

2018 2019 2019
TSH (μIU/l) 49,99 16,34 4,2
EF (%) 14 41 55
LVIDd (mm) 80 54 50
LVIDs (mm) 75 34 30
Legend: TSH - thyroid stimulating hormone; EF - ejection fraction; LVIDd - left ventricle internal dimensions in diastole; LVIDs - left 
ventricle internal dimensions in systole
Legenda: TSH – tiroidni stimulišući hormon; EF – ejekciona frakcija;  LVIDd – unutrašnje dimenzije leve komore u dijastoli; LVIDs – unu-
trašnje dimenzije leve komore u sistoli

Figure 1. Echocardiography on admission
Slika 1. Ehokardiografski nalaz pri prijemu

Figure 2. Electrocardiogram
Slika 2. Elektrokardiogram
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mcg was promptly initiated and the dosage was grad-
ually increased to 50 mcg daily, in addition to the 
therapy he was receiving for acute heart failure. The 
patient was discharged after 10 days with improve-
ment in symptoms and clinical status.

The ECG examinations were performed 5 and 
12 months after discharge, showing increased EF 
(41%, 55%, respectively) and decreased left ven-
tricular chamber dimensions (Table 1, Figure 3). 
The TSH and FT4 values were normalized by hor-
mone replacement therapy. 

The patient is now taking medications for hy-
pertension and hypothyroidism only. The control 
examination showed normalized ECG after 3 
months, while liver function tests and myocardial 
enzyme values were normalized after one month.

Discussion

It is well known that thyroid hormones affect 
almost every cell in the body causing structural and 
functional changes when it comes to thyroid func-
tion impairment.

Effects of thyroid hormones on cardiovascular 
system can be divided into two main groups - ge-
nomic and non-genomic, both affecting the heart 

muscle and blood vessels [5, 6]. There are many 
studies which have shown that heart function dis-
turbances are mostly due to impaired protein syn-
thesis [5]. The assessment of TSH is a diagnostic 
test recommended by the European Society of Car-
diology Guidelines for diagnosis and treatment of 
heart failure (class I - stage C) [4].

It has also been shown that expression of some 
potassium gated ion channels, sodium/potassium 
(Na-K) pump functioning is also thyroid hormone 
dependent [7].

Even subclinical thyroid disorders are associ-
ated with changes in ECG parameters, particularly 
affecting the heart rate and QTc interval which was 
not registered in our patient [8].

The most consistent effect of hypothyroidism is 
diastolic function impairment, due to elevated pres-
sure in the early filling phase and changes in the 
ventricular filling velocity. Bradycardia and hyper-
tension are also common findings, while systolic 
function is usually slightly affected.

However, there are few case studies in the lit-
erature, reporting about reversible DCM caused by 
hypothyroidism [9, 10], suggesting that in patients 
with DCM, hypothyroidism should always be ex-
cluded as a potential cause.

In this case report, we have presented a case of 
a male patient with DCM and symptoms of acute 
heart failure. With introduction of hormone replace-
ment therapy, LV dimension and EF normalized 
showing that severe hypothyroidism was the cause 
of DCM.

Conclusion

Dilated cardiomyopathy is usually an idiopathic 
disease with uncertain prognosis, but it rarely de-
velops due to other conditions (pregnancy, alcohol 
abuse, hyper and hypothyroidism etc.).

Although its exact pathogenesis remains un-
known and could be a topic for future investiga-
tions, hypothyroidism should always be considered 
as the cause of dilated cardiomyopathy, because this 
life threatening disease is potentially reversible with 
adequate hormone replacement therapy.
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