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Abstract
Background: Nonalcoholic fatty liver disease (NAFLD) is associated with metabolic syndrome including
insulin resistance, hypertension, dyslipidemia, central obesity, type 2 diabetes, and cardiovascular disease. In
NAFLD, insulin resistance plays an important role in the progression of liver damage. In this study, we
evaluated insulin resistance, plasma adiponectin, hepatic steatosis, and their association in adults with normal
liver transaminase concentrations.

Methods: We analyzed 111 subjects, aged over 20 years old, who visited the Health Management Center at
Chung-Ang University Hospital between May 2006 and August 2006. They had neither history nor clinical
evidence of diabetes, cardiovascular or liver disease. They were divided into three groups by the degree of
hepatic steatosis based on ultrasound findings. Anthropometric parameters were measured and blood
samples were drawn after eight hours of fasting.

Results: Hepatic steatosis had a positive correlation with body mass index, waist circumference, blood
pressure, triglycerides, HOMA-IR, and QUICKI. Moreover, it had a negative correlation with high-density
lipoprotein cholesterol and adiponectin. Triglycerides, Adiponectin, and QUICKI were independent variables
in predicting the degree of hepatic steatosis.

Conclusion: This finding suggests that triglycerides and plasma adiponectin are independent predictors of
hepatic steatosis in adults with normal liver transaminase concentrations. (KOREAN DIABETES ] 32:149
~156, 2008)
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Table 1. Baseline characteristics of the study subjects

Men (N = 67) Women (N = 44) Total (N = 111) P value
Age (years) 4575 + 11.34 52.14 + 991 48.28 £ 11.20 0.00
BMI (kg/m®) 2591 + 2.25 25.03 + 2.48 25.96 + 2.33 0.80
WC (cm) 88.11 £ 6.79 86.39 + 6.79 87.43 * 6.81 0.19
SBP (mmHg) 121.79 + 12.45 12295 + 14.48 122.25 + 13.24 0.65
DBP (mmHg) 73.51 + 9.12 7443 + 10.46 73.87 + 9.64 0.62
AST (U/L) 22.85 + 4.32 22.16 + 4.93 22.58 + 4.56 043
ALT (U/L) 22.64 + 5.73 19.45 + 5.50 21.38 + 5.83 0.00
TC (mg/dL) 203.72 + 34.32 207.07 + 38.49 205.05 + 35.89 0.63
TG (mg/dL) 159.64 + 92.68 134.11 + 63.69 149.52 + 83.04 0.11
HDL-C (mg/dL) 44.85 + 9.07 51.66 = 11.31 47.55 = 10.51 0.00
LDL-C (mg/dL) 126.97 + 31.06 128.48 + 34.92 127.57 + 32.49 0.81
Fasting glucose (mg/dL) 99.88 + 7.34 99.45 + 10.46 99.71 + 8.67 0.81
Fasting insulin (mU/L) 7.28 £ 5.83 7.58 + 4.35 7.40 £ 5.27 0.77
hs-CRP (mg/L) 1.18 + 0.82 1.28 = 0.80 122 + 0.81 0.55
Adiponectin (ng/mL) 2154.19 + 1333.04 3879.84 + 2913.10 2838.23 + 2258.87 0.00
HOMA-IR (%) 1.81 £ 1.50 1.88 = 1.15 1.84 £ 1.36 0.80
QUICKI 0.36 + 0.03 0.35 £ 0.03 0.36 = 0.03 0.41

Data were expressed as mean + SD. BMI, body mass index; WC, waist circumference; SBP, systolic blood pressure;
DBP, diastolic blood pressure; AST, aspartate aminotransferase; ALT, alanine aminotransferase; TC, total cholesterol; TG,

triglycerides; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; hs-CRP, high

sensitivity C-reactive protein, HOMA-IR, homeostasis model assessment insulin resistance; QUICKI, quantitative

insulin-sensitivity check index.
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Table 2. The relationship between clinical characteristics and degree of hepatic steatosis

The degree of hepatic steatosis

Absent (N = 28) Mild (N = 44) Moderate (N = 39) P value
Age (years) 47.64 = 13.64 47.80 * 9.77 4928 + 11.02 0.614
Sex (male/female) 14/14 26/18 27/12 0.111
BMI (kg/m®) 25.00 + 2.22° 2573 + 2.14° 26.92 + 2.34° 0.002
WC (cm) 83.20 + 5.53° 86.76 + 5.96° 91.23 + 6.64° < 0.001
SBP (mmHg) 118.04 + 11.33° 120.46 + 14.50° 12731 + 11.63 0.002
DBP (mmHg) 70.54 + 7.50" 73.75 + 9.65™ 76.41 + 10.45° 0.018
AST (U/L) 21.71 + 4.40" 21.43 + 4.04" 24.49 + 4.72° 0.005
ALT (U/L) 18.14 + 4.77° 20.34 + 5.53° 24.87 + 5.11° < 0.001
TC (mg/dL) 201.79 + 30.89 197.39 + 34.81 216.03 + 38.49 0.135
TG (mg/dL) 87.04 + 25.71° 15425 + 73.83" 189.05 + 93.92° < 0.001
HDL-C (mg/dL) 54.96 + 11.88" 46.66 + 9.05" 4323 + 8.17° < 0.001
LDL-C (mg/dL) 128.04 + 29.03 120.73 + 31.89 134.95 + 34.61 0.463
Fasting glucose (mg/dL) 96.79 + 7.07 100.25 + 8.43 10121 + 9.63 0.047
Fasting insulin (mUJ/L) 411 + 1.28° 7.05 + 3.50° 10.16 + 7.04° < 0.001
hs-CRP (mg/L) 1.37 £ 0.81 1.07 £ 053 128 + 1.04 0.255
Adiponectin (ng/mL) 4374.93 + 3296.55" 2706.46 + 1617.85° 1883.64 + 1179.72° < 0.001
HOMA-IR (%) 0.98 + 0.30" 1.76 + 091" 2.56 + 1.83° < 0.001
QUICKI 0.38 + 0.02" 0.36 + 0.03" 0.34 + 0.02° < 0.001

Data were expressed as mean + SD. P value was calculated by one-way ANOVA test. The same letters (a, b, ¢) indicated
non-significant difference between groups based on Tukey’s multiple comparison test. BMI, body mass index; WC, waist
circumference; SBP, systolic blood pressure; DBP, diastolic blood pressure; AST, aspartate aminotransferase; ALT, alanine
aminotransferase; TC, total cholesterol; TG, triglycerides; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density
lipoprotein cholesterol; hs-CRP, high sensitivity C-reactive protein, HOMA-IR, homeostasis model assessment insulin
resistance; QUICKI, quantitative insulin-sensitivity check index.

Table 3. Correlation between the degree of hepatic steatosis and clinical characteristics

Parameter Hepatic steatosis P value
BMI 0.293 0.002
wcC 0.472 0.000
SBP 0.288 0.002
DBP 0.225 0.018
TG 0.551 0.000
HDL-C -0.398 0.000
LDL-C 0.070 0.463
hs-CRP -0.109 0.255
Adiponectin -0.425 0.000
HOMA-IR 0.549 0.000
QUICKI -0.549 0.000

Data were Spearman’s correlation coefficients. BMI, body mass index; WC, waist circumference; SBP, systolic blood
pressure; DBP, diastolic blood pressure; TG, triglycerides; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density
lipoprotein cholesterol; hs-CRP, high sensitivity C-reactive protein, HOMA-IR, homeostasis model assessment insulin
resistance; QUICKI, quantitative insulin-sensitivity check index.
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Table 4. Multivariate linear regression analysis to assess the independent
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predictors of the degree of hepatic

steatosis

Independent variable Standardized coefficient (Beta) t
BMI 0.010 0.090
wC 0.125 1.010
SBP 0.195 1.555
DBP -0.045 -0.375
TG 0.207 2287
HDL-C -0.160 -1.839
Adiponectin -0.172 2,015
HOMA-IR -0.157 -1.085
QUICKI -0.380 -2.597"

" P < 0.05. Statistics were analyzed by entered method in multiple linear regression. BMI, body

mass index; WC, waist

circumference; SBP, systolic blood pressure; DBP, diastolic blood pressure; TG, triglycerides; HDL-C, high-density
lipoprotein cholesterol; HOMA-IR, homeostasis model assessment insulin resistance; QUICKI, quantitative insulin

-sensitivity check index.
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