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Thyroid dysfunction and atrial fibrillation: The role of myocardial hypothyroidism

Youhua Zhang and A Martin Gerdes
New York Institute of Technology-College of Osteopathic Medicine, USA

Both hyperthyroidism and hypothyroidism can lead to heart failure (HF) development. HF is associated with an increased
risk of atrial fibrillation (AF). While it is well established that hyperthyroidism increases AF incidence, the effect of
hypothyroidism on AF is not so well recognized. To investigate the effect of altered thyroid status on AF inducibility, we
treated thyroidectomized rats with placebo, 3.3mg L-thyroxine (T4), or 20 mg T4 pellets (60 day release form) for 2 months.
At the end of treatment, hypothyroid, euthyroid, and hyperthyroid status was confirmed in the respective groups. Although
hypothyroidism and hyperthyroidism had different effects on heart rate and cardiac function, both increased significantly AF
susceptibility. AF inducibility was 78% in hypothyroid, 67% in hyperthyroid, compared with 11% in the euthyroid group (both
p<0.05). In light of the evidence suggesting the presence of myocardial tissue hypothyroidism in HF, we hypothesized that not
only may myocardial tissue hypothyroidism contribute to HF development, but may also increase AF incidence. Hence, we
have studied the effect of thyroid hormone (TH) replacement therapy on AF arrhythmogenesis in a rat myocardial infarction
(MI) induced HF model. Rats with large MIs (>40%) were randomized into T4 (n=14) and placebo (n=15) groups 2 weeks
after MI and treated for 2 months. Compared with the placebo, T4 treatment attenuated atrial effective refractory period
prolongation and reduced AF inducibility (AF/atrial flutter /tachycardia was inducible in 11/15 rats, or 73% in placebo vs
4/14 rats, or 29% in the T4 treated group, P<0.05). It is concluded that hypothyroidism, similar to hyperthyroidism, can lead
to increased AF vulnerability in rats. Moreover, correcting myocardial tissue hypothyroidism with TH replacement therapy in
HF may attenuate atrial remodeling and reduce AF inducibility post MI-HE. Clinical studies are still needed to confirm such
benefits in patients.
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