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SUMMARY 

Context: Low-T3 syndrome is a predictor of poor outcome in patients with cardiac dysfunction. The 
study aimed to assess the short-term effects of synthetic L-T3 replacement therapy in patients with 
low-T3 syndrome and ischemic or non-ischemic dilated cardiomyopathy (DC). 
  
Design: A total of 20 clinically stable patients with ischemic (n = 12) or nonischemic (n = 8) DC 
were enrolled. There were 10 patients (average age: 72 yr, range: 66-77) who underwent 3-days of 
synthetic L-T3 infusion (study group); the other 10 patients (average age: 68 yr, range: 64-71) 
underwent placebo infusion (control group). Clinical examination, electrocardiography, cardiac 
magnetic resonance, and bio-humoral profile (free thyroid hormones, TSH, plasma renin activity, 
aldosterone, noradrenaline, N-terminal-pro-B-Type natriuretic peptide, and IL-6) were assessed at 
baseline and after 3-days with synthetic L-T3 (initial dose: 20 µg/m2 body surface/day) or placebo 
infusion. 
 
Results: After T3 administration, free T3 concentrations increased until reaching a plateau at 24-48 h 
(343, 320-384 versus 174, 162-193 pg/dl; respectively: median, 25th – 75th percentile; P=0.03) without 
side effects. Heart rate decreased significantly after T3 infusion (63, 60-66 versus 69, 60-76 
beats/minute; P=0.008). Plasma noradrenaline (347; 270-740 versus 717, 413-808 pg/ml; P=0.009), N-
terminal pro-B-Type natriuretic peptide (3000, 438-4005 versus 3940, 528-5628 pg/ml; P=0.02), and 
aldosterone (175, 152-229 versus 231, 154-324 pg/ml; P=0.047) significantly decreased after T3 
administration. Neurohormonal profile did not change after placebo infusion in the control group. 
After synthetic L-T3 administration, left-ventricular end-diastolic volume (142, 132-161 versus 133, 
114-158 ml/m2 body surface; P=0.02) and stroke volume (40, 34-44 versus 35, 28-39 ml/m2 body 
surface; P=0.01) increased, whereas external and intracardiac workload did not change. 
 
Conclusion: In DC patients, short-term synthetic L-T3 replacement therapy significantly improved 
neuroendocrine profile and ventricular performance. These data encourage further controlled trials 
with more patients and longer periods of synthetic L-T3 administration. 

   
 
COMMENT
A close – and complex – relationship exists 
between the thyroid gland and the heart. 
During development, both organs migrate 
ontogenically together in the fetus. Also, 
the gene Nkx2-5 represents a transcription 
factor known to play an important role in 
fetal differentiation of the heart as well as 

for the thyroid gland. The deiodinases type 
1, 2, & 3 are found in cardiac tissues and 
intervene in local regulation of T3 
production. Concerning the T3 receptors 
(TR), both TRα1 and TRβ1 isoforms are 
present in the heart and thyroid hormones 
modulate several cardiac genes (heavy 
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chain of myosin, Ca++-ATPase in 
sarcoplasmic reticulum, Na/K channels). 
Finally, some microRNAs (particularly 
miR-208) have recently been shown to be 
powerful regulators of cardiac plasticity in 
heart disease, and miR-208 could also act 
on thyroid hormone receptors in the heart.  
 
In the present study, the authors 
prospectively investigated 20 patients with 
heart failure and randomized 10/20 patients 
to receive T3 infusion during 72 hours. 
The treatment restored normal serum T3 
levels and produced a significant 
improvement in stroke volume and left 
ventricular end diastolic volume. 
Treatment with T3 also led to a significant 
decrease in the neurohumoral profile (fall 
in norepinephrine, aldosterone, & 
natriuretic peptide). Moreover, T3 
administration resulted in a decrease in 
heart rate (contrarily to what might have 

been expected). One other important 
feature in this report was the absence of 
untoward effects of T3 administration.  
The main limitations of this interesting 
work are the small number of patients, the 
particular selection criteria used to enrol 
specific (thus, not applicable to all) 
patients with heart failure, and finally the 
fact that this study was short term (acute) 
and the positive results cannot be 
extrapolated to long-term therapy. 
In summary, future studies will need to 
clarify whether the present approach may 
truly be considered a novel tool in the 
therapeutic strategies for managing 
patients with cardiac failure.  
Interested readers should also refer to the 
editorial by I. Klein (JCEM 93:1172, 2008) 
and a review article by M. François 
(Annales d’Endocrinologie 69:37, 2008).  
(Daniel Glinoer, M.D.; Ph.D.) 

 
See Table below 
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