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ABSTRACT

Background: Thyroid hormones play an important role in the regulation of lipid and carbohydrate
metabolism and the body mass index (BMI), which all affect non-alcoholic fatty liver disease (NAFLD). In
a previous study, we demonstrated that free T4 was negatively associated with the BMI in euthyroid women.
However, there is still uncertain as to whether the thyroid function within the normal range is associated with
NAFLD and liver function abnormalities. We sought to evaluate the thyroid function (free T4, TSH) and its
possible relationship with NAFLD in euthyroid women.

Methods: A total of 835 euthyroid, non heavy alcoholics women who visited the Daegu Catholic University
University Medical Centre for primary health screening from January 1, 2006 to December 31, 2006
participated in this cross-sectional study. The women who were not euthyroid or heavy alcoholics (> 70
g/week in women according to the DSM-IV), there was no known history of diabetes mellitus, the fasting
blood glucose was more than 5.55 mmol/L and those who had viral hepatitis were excluded. Hepatic
ultrasonography scanning was performed in all the participants by a single experienced radiologist. The TSH,
free T4, BP, fasting glucose, serum liver enzymes (AST, ALT, GGT, T-bilirubin), lipid profiles
[total-cholesterol, triglyceride (TG), HDL-C, LDL-C] and NAFLD were evaluated.

Results: Euthyroid women with NAFLD had lower free T4 levels than did the euthyroid women without
NAFLD. After adjustment for age and BMI, free T4 was negatively correlated with TG, but free T4 was
positively correlated with the total serum bilirubin. Free T4 was not correlated with the serum AST, ALT and
GGT. After adjustment for age, the BMI, the fasting glucose, the GGT and free T4, but not TSH, were
significantly negatively correlated with NAFLD.

Conclusion: We demonstrated a negative correlation between free T4 and NAFLD in euthyroid women.
This finding suggests lower levels of free T4 is associated with NAFLD in euthyroid subjects. (J Korean
Endocr Soc 24:87~92, 2009)
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o} GolsiAl EIEHP < 0.01) (Table 1). BMI, & Za|lx
HE, FAAY, AdEFalzdlE, 35399, AST, ALT,
GGTE NAFLDTIA] thzTEr) EAIR o2 So3iA =
SIUP < 0.01), AUEZH|~EE-S NAFLD T4tz
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Table 1. Biochemical characteristics of the subjects by NAFLD (total N = 835)

Control (n = 736) Fatty liver (n = 99) P
Age (years) 432 £ 103 48.8 £ 11.8 < 0.01
BMI (kg/m?) 221 + 26 248 + 3.1 < 0.01
Total cholesterol (mmol/L) 471 + 0.87 521 + 093 < 0.01
Triglycerides (nmol/L) 094 = 0.64 1.37 £ 0.76 < 0.01
LDL cholesterol (mmol/L) 2.92 + 0.87 345 £ 0.88 < 0.01
HDL cholesterol (mmol/L) 1.67 = 0.36 1.48 + 0.33 < 0.01
AST (IU/L) 202 + 7.0 244 + 12.7 < 0.01
ALT (IU/L) 17.0 £ 9.8 24.8 + 20.0 < 0.01
GGT (IU/L) 137 + 87 19.7 + 13.8 < 0.01
TSH (mU/L) 2.18 + 098 251 = 1.05 < 0.01
Free T4 (pmol/L) 163 + 1.9 153 + 1.9 < 0.01
Systolic BP 116 = 16 128 £ 19 < 0.01
Diastolic BP 69 + 10 76 £ 14 < 0.01
Fasting glucose (mmol/L) 4.86 + 0.37 5.00 £ 0.32 < 0.01
Smoking (%) 2.0 4.0 NS

Table 2. Correlation of Free T4 and TSH in euthyroid women
Free T4 TSH

r P r P
AST -0.054 NS 0.061 NS
ALT -0.057 NS 0.028 NS
GGT 0.026 NS -0.03 NS
T-bilirubin' 0.217 0.001 -0.05 NS
BMI" -0.068 0.04 0.043 NS
T-Cholesterol” -0.055 NS 0.015 NS
TG' -0.076 0.02 0.037 NS
LDL -0.057 NS 0.026 NS
HDL' 0.037 NS -0.076 0.02

* adjustment for age.
t adjustment for age, BMI.
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Table 3. Independent predictors of NAFLD by logistic regression analysis in euthyroid women

95% Confidence interval

OR Lower Upper P-value

Age (years) NS

< 40 1

41~50 0.74 0.40 1.37 NS

> 51 0.85 0.45 1.59 NS
BMI (kg/m®) < 0.001

<25 1

25~27 2.37 1.28 4.40 0.006

> 27 3.80 1.91 7.56 < 0.001
Free T4 (pg/mL)

> 16.21 1

< 16.21 2.75 1.64 4.61 < 0.001
TSH (mUJ/L)

< 2.05 1

> 2.05 1.22 0.76 1.97 NS
Fasting glucose (mmol/L) 0.039

< 494 1

> 4.94 1.71 1.06 2.76 0.026
GGT (IU/L)

< 12 1

> 12 1.86 1.12 3.08 0.016

Statistics were analyzed by forward conditional method in logistic regression analysis.
BMI, body mass index; GGT, gamma glutamyltransferase; OR, odds ratio.
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