Journal of Cardiology 23: 205-213, 1993

BHELAZEBZEOLHE  Serum thyroid hormone

DEEAER & PR AV levels correlate  with

£ v L DB cardiac function and ven-
tricular tachyarrhythmia
in patients with chronic
heart failure

T fER Nobuo SHIMOYAMA
BIE g ‘ Toshihiro MAEDA

HE Fk Toshio INOUE

P BF Hiroko NIWA

FEJI #7s Tetsunori SAIKAWA

Summary

The relationship between cardiac function and serum thyroid hormone levels was investigated in
41 patients with chronic heart failure (25 men and 16 women, mean age 63.7+11.1 years).and 15 normal
subjects (5 men and 10 women, mean age 55.51+12.2 years). Patients with apparent thyroid disease
were excluded from the study. All patients were evaluated according to the New York Heart Associa-
tion (NYHA) classification using echocardiography, cardiothoracic ratios, mean daily heart rates cal-
culated from ambulatory electrocardiograms (ECG), and ventricular tachyarrhythmias greater than
triplets based on either Holter or ECG monitoring. The serum free triiodothyronine (FT3), free thy-
roxine (FT4), and reverse triiodothyronine (r'T3) levels were measured. Decreased FT3 levels and
FT3/FT4 ratios, and increased rT3 levels were associated with worse NYHA class. FT3/FT4 was
positively and rT3 was negatively correlated with echocardiographical fractional shortening. FT3 and
r'T3 were negatively and positively correlated with mean daily heart rates, in contrast to known
hypothyroid patients. Patients with ventricular tachycardia demonstrated significantly lower serum
values of FT3 and FT3/FT4, and significantly higher values of rT3. Serum thyroid hormone levels
can provide a quantitative index for evaluating the severity of chronic heart failure and predicting
ventricular tachycardia.
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Table 1. Patient profiles and NYHA functional class
Patients n Sex (M/F) Age (yrs)
Normal subjects 15 5/10 55.5+12.2
Chronic heart failure patients 41 25/16 63.7+11.1
Subgroups NYHA 1 7 4/ 3 59.0+12.6
11 18 9/ 9 66.0+ 9.7
111 9 8/ 1 64.1+12.1
v 7 4/ 3 62.1+12.5

Patients with apparent thyroid diseases, receiving 3-adrenergic blocking agents, and/or steroids were excluded

from this study.
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roxine (FT}), reverse triiodothyronine (reverse
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SBHEO R FhofEix 3.61+0.46 pg/ml, 3.17
+0.36(x1072), 229+56 pg/ml T v, 1BHL
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Table 2. Serum levels of thyroid hormones in normal subjects and patients with chronic

heart failure

Chronic heart failure

Control NYHA classification
All

I 1 111 v
No. of patients 15 41 7 18 9 7
FT; (pg/ml) 3.61+0.46 3.07+0.98* 3.56+0.62 3.59+0.53 2.83+0.84 1.55+0.60
FT, (ng/ml) 1.1440.11 1.22+0.24 1.21+0.25 1.24+0.28 1.20+0.20 1.20+0.18
FTy/FT, ratio (x10~%)  3.17+0.36 2.53+0.80* 2.97+0.40 2.93+0.52 2.33+0.61 1.25+0.33
Reverse Ty (pg/ml) 229456 383+279* 236+42 246 +85 471258 852+313
TSH (¢U/ml) 1.244-0.36 1.424+0.9 1.33+0.48 1.28+1.00 1.86+0.90 1.35+0.44
TBG (pg/ml) 18.3+5.6 19.8+5.1 19.8+6.8 21.2+3.5 19.8+6.1 15.5+2.9

FTy levels and FT,/FT, ratio were significantly lower, and reverse T was higher in patients with chronic

heart failure than in control subjects.
* $<0.05.

TSH=thyroid stimulating hormone; TBG =thyroid binding globulin.
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Fig. 1. Correlations between serum thyroid hormone levels and NYHA functional class.
* $<0.05, ** $<0.01.

A=FT; NYHA functional class; B=FT,/FT, ratio vs NYHA functional class; C=reverse T vs
NYHA functional class.

Table 3. Correlations between serum thyroid hormone levels and NYHA functional class

NYHA classification

I (n=7) Il (n=18) I (n=9) IV (n=7)
FT, (pg/ml) 3.56+0.62 3.59+0.53 2.8340.84 1.55+0.60
FTy/FT, ratio (X10-2) 2.97+0.40 2.96+0.52 2.33+0.61 1.25+0.33
Reverse T (pg/ml) 23642 246485 4714258 8524313

Table 4. Correlations between serum thyroid hormone levels and clinical parameters

FT, FT, FT;/FT, ratio Reverse T
Cardiothoracic ratio —0.04 0.23 —-0.19 0.28
Fractional shortening 0.18 —0.20 0.33* —0.39*
Mean heart rate —0.54** —0.42 —0.32%* 0.56*
* $<0.05, ** $<0.01.

I gk I gL 1T @00 IV #<, reverse T3 BNEE &R L.

g7 HI ekl IV #© FTy, FTo/FT, o ARV E Y L EBOREEEE DBECBETS

B %R L, reverse Ty p@fE&ER L. T4 B

bbEEICRDIEY FTs FTG/FT, &<, BHELAEBREFICBNT, Lk, La—
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Fig. 2. Correlations between FT, (A) and reverse T; (B) and average heart rate measured

by Holter monitoring.
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Fig. 3. Serum levels of FT,;, FT,/FT, and reverse T, in patients

tricular tachycardia (VT).
* p<0.05.
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with and without ven-

VT (4)=patients with VT; VT (—)=patients without VT.
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FT,, FT3/FT, ki, reverse T3 L o HifHB &
Table 4 =775

DIEREE & LRI A v 2B B 2ok &
el ofe. FTS/FTy e 2 BNREHERIT IED
HHEE (r=0.33), reverse T3 ASEENEEHER L
A OB (r=-039) R L7,

PR ERF 33410 1 AL L FT,

et

reverse Ty & OFHBE #RFT Lc kiR, 1 BYEEL
W FTs 3& 0 (r=—0.54), reverse T,
FXIEDFEBE (r=0.56) ##E b7 (Fig.2).

DNESER (VT) OFEIS& 2RIRIEARIVE Y O HE

VT 28+ 258co FT; 83X FTy/FT, i
1z VI(+) vs VT'(—=): 2.39+1.01 vs 3.55+
0.55 pg/ml, 2.39+0.48 vs 2.91+0.48 (x1072) »
&<, reverse T3 12 VT (+) vs VT'(—): 601+
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