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• Electrophysiology (EP) studies help to elucidate the presence or mechanism of 

arrhythmia in the patients with palpitation or documented tachyarrhythmia. 

• Thyroid dysfunction, particularly hyperthyroidism, can cause palpitations, 

which are one of the common symptoms of thyroid disease.

• There is a well-established relationship between atrial fibrillation (AF) and 

thyroid dysfunction. A recent guideline recommends the evaluation of thyroid 

function in AF patients.

Background (1)



Background (2)

• Although supraventricular tachyarrhythmias (SVT) other than AF are a 

common cause of palpitations, the association of non-AF SVTs and thyroid 

dysfunction has not been well elucidated. The current guidelines 

recommend ruling out hyperthyroidism in cases of inappropriate sinus 

tachycardia or premature extra beats.

• There is a limited number of studies and case reports that investigate the 

relationship between thyroid dysfunction and SVT other than AF.



Aim

• At our institution, thyroid function test (TFT) has been routinely performed 

in all patients undergoing EP studies in the work-up of suspected or 

documented SVT. 

• In this study, we investigated thyroid function abnormality in patients with 

non-AF SVT to evaluate the clinical value of thyroid function test in this 

setting.



Methods

Patients

• Inclusion: 

– symptoms suggestive of SVT other than AF 

– scheduled to undergo an EP study between January 2014 and May 2017 at 

Samsung Medical Center

• Exclusion:

– 1) previous history of thyroidectomy or known thyroid dysfunction 

– 2) medications that influence TFT, including thyroid hormone, antithryoid drugs, 

amiodarone, or steroid 

– 3) no TFT results within 2 months of the EP study, or 4) previous history of AF



Thyroid function test

• performed in patients except those who had undergone TFT within the 

prior 2 months 

• Serum-free T4, total T3, and thyroid stimulating hormone (TSH) 

measurement using chemiluminescent immunoassay (ADVIA Centaur1XP; 

Seimens) 

• TFT ranges and definitions*

– Normal: 0.62 to 6.86 mU/L (TSH); 0.96 to 1.60 ng/dL (FT4)

– Euthyroidism: TSH and FT4 levels in the normal range 

– Subclinical hypothyroidism: TSH > 6.86 mU/L 

– Subclinical hyperthyroidism: TSH < 0.62 mU/L

*Endocrinol Metab (Seoul) 2017;32:106-114.



Electrophysiology test

• All EP studies were performed after discontinuation of antiarrhythmic 

drugs. 

• Isoproterenol was infused at a rate of 2 - 5 mcg/kg/min, unless a significant 

tachyarrhythmia could be induced by programmed stimulation. 

• If possible, radiofrequency ablation was performed for spontaneous or 

induced tachyarrhythmia. 



Outcomes

• Primary outcome: prevalence of TFT abnormality in the study population. 

• Secondary outcome: prevalence of clinically significant arrhythmia during 

EP study according to TFT abnormality

• Definition of clinically significant arrhythmia: 

– By 2 EP specialists based upon consideration of the following characteristics 

• 1) sustained arrhythmia during EP study 

• 2) reproducible induction by programmed stimulation 

• 3) arrhythmia generating palpitation similar to previous symptoms 

• 4) compatible with the previously documented electrocardiogram. 



Results



Study population

533



Types of thyroid dysfunction

The mean duration between TFT and EP study: 1.3 ± 2.0 days in the thyroid dysfunction group vs. 1.4 
± 3.2 days in the euthyroidism group (p = 0.97)



Baseline characteristics according to thyroid function

Euthyroidism Thyroid dysfunction p value

(n=477) (n=56)

Sex (male) 215 (45.1) 19 (33.9) 0.12

Age (years) 45.9±15.4 44.1±16.6 0.41

Body mass index (kg/m2) 23.8±3.5 23.1±3.0 0.20

Hypertension 75 (15.7) 9 (16.1) >0.999

Diabetes 26 (5.5) 1 (1.8) 0.34

Echocardiographic results†

Presence of cardiomyopathy 5 (1.2) 0 (0) >0.999

LVEF (%) 63.5±6.5 65.1±4.9 0.09

LAVI (ml/m2) 28.0±8.8 28.8±8.4 0.52

Documented SVT 336 (70.4) 40 (71.4) >0.999

Pre-excitation of QRS 56 (11.7) 6 (10.7) 0.84

Previous ablation of SVT 26 (5.5) 1 (1.8) 0.34

Current medications

Beta blocker 46 (9.6) 8 (14.3) 0.35

Calcium channel blocker 178 (37.3) 25 (44.6) 0.31

Other antiarrhythmic drugs 20 (4.2) 2 (3.6) >0.999

LAVI, left atrial volume index; LVEF, left ventricular ejection fraction; SVT, supraventricular tachyarrhythmia. †Echocardiographic results 
were not available in 65 patients (12.2% of total patients). 



Electrophysiology study results according to thyroid function

Euthyroidism Thyroid dysfunction p value

Total population

Patient number 477 56

Significant SVT 413 (86.6) 53 (94.6) 0.09

Any SVT†

PSVT 375 (78.6) 47 (83.9) 0.39

Atrial fibrillation or flutter 48 (10.1) 8 (14.3) 0.36

Atrial tachycardia 38 (8.0) 4 (7.1) >0.999

Junctional tachycardia 7 (1.5) 0 (0) >0.999

Inappropriate sinus tachycardia 1 (0.2) 1 (1.8) 0.20

Patients with documented SVT

Patient number 336 40

Significant SVT 305 (90.8) 40 (100) 0.06

Any SVTǂ

PSVT 278 (82.7) 35 (87.5) 0.51

Atrial fibrillation or flutter 36 (10.7) 6 (15.0) 0.43

Atrial tachycardia 28 (8.3) 4 (10.0) 0.76

Junctional tachycardia 6 (1.8) 0 (0) >0.999

Inappropriate sinus tachycardia 0 (0) 0 (0) N/A



Predictors of clinically significant arrhythmia during 
electrophysiology study

Odds ratio (95% CI) p value Odds ratio (95% CI) p value

Thyroid dysfunction 2.74 (0.83 – 9.02) 0.10 2.79 (0.84 – 9.30) 0.10

Male 1.10 (0.66 - 1.85) 0.71

Previous ablation of SVT 0.48 (0.19 - 1.24) 0.13

Documented SVT 3.31 (1.96 - 5.59) <0.001 3.33 (1.97 - 5.62) <0.001

Pre-excitation of QRS 0.97 (0.44 - 2.13) 0.93

Cardiomyopathy 0.58 (0.06 – 5.32) 0.63

LVEF 1.02 (0.98 - 1.06) 0.44



Summary

(1) The prevalence of thyroid dysfunction in the study population was 

10.5%.

(2) Clinically significant arrhythmia tended to be induced more frequently 

in the thyroid dysfunction group than the euthyroidism group.

(3) Thyroid dysfunction was not an independent predictor of clinically 

significant arrhythmia during EP study.



Conclusions

• Patients with suspected SVT had a relatively high incidence of thyroid 

dysfunction. 

• Patients in the thyroid dysfunction group showed a tendency for higher 

induction of clinically significant arrhythmia than euthyroid patients. 

• However, we are unable to provide a definitive conclusion regarding 

routine TFT in patients with suspected SVT. Further investigations are 

needed to verify the clinical implication of TFT in patients with SVT other 

than AF.
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