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Relationship with Metabolic Syndrome by Grade of
Nonalcoholic Fatty Livers
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— Abstract

Background: The aim of this study was to elucidate the relationship between the grade of non-alcoholic fatty liver
diseases diagnosed by ultrasonography and the metabolic syndrome defined by the Third Report of the National
Cholesterol Education Program Adult Treatment Panel III (NCEP-ATP III) guideline.

Methods: A total of 198 women who visited a health promotion center from January, 2007 to December, 2008 were
selected for this study. The ultrasound scan of the liver was performed to determine the presence and the severity of
non-alcoholic fatty liver disease. The relationship between non-alcoholic fatty liver and risk categories of metabolic

syndrome using NCEP-ATP III guideline were analysed.

Results: The prevalence of metabolic syndrome was 19.2% in women with non-alcoholic fatty livers. When odds
ratios(95% CI) for metabolic syndrome in groups with moderate and severe non-alcoholic fatty livers were compared
to that of group with mild non-alcoholic fatty livers, there was an increased risk of metabolic syndrome with an odds

ratio of 2.24(1.31~4.41).

Conclusion: Non-alcoholic fatty liver disease was closely related to the metabolic syndrome in healthy women and the
severity classification of non-alcoholic fatty liver by ultrasound scan could be useful to predict of the severity of insulin

resistance and the risk of metabolic syndrome.
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Table 1. Clinical characteristics of the study subjects with
non-alcoholic fatty livers.

. Women
Variables (n=198)
Age (yr) 489 £ 93
Body mass index (kg/m”) 282+ 25
Waist circumference (cm) 94 £ 92
Systolic blood pressure (mmHg) 1232 £ 173
Diastolic blood pressure (mmHg) 713 £ 62
Fasting glucose (mg/dl) 96.6 £ 11.6
Total cholesterol (mg/dl) 1734 £+ 310
HDL-cholesterol (mg/dl) 467 + 66
LDL-cholesterol (mg/dl) 107.1 £ 299
Triglyceride (mg/dl) 1069 + 41.7
AST (IU/L) 200 + 49
ALT (IU/L) 155 £ 52
Alkaline phosphatase (U/L) 513 + 127
y-GT (U/L) 304 £+ 412
Homocystein (M/L) 137 £ 13
High sensitivity C-reactive protein (mg/L) 21 £ 15

HDL: High density lipoprotein, LDL: Low density lipoprotein,
AST: Aspartate aminotransferase, ALT: Alanine aminotransferase,
y -GT: gamma-glutamyltransferase
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Table 2. Mean of selected covariates according to the grade of non-alcoholic fatty liver in women.

' Non-alcoholic fatty liver in women P value for
Variables mild moderate severe trend’
(n=153) (n=40) (n=5)

Age (yr) 496 £ 92 458 £ 94 542 £ 27 0.256
Body mass index (kg/m’) 28 £ 22 241 £ 24 282 + 32 <0.001
Waist circumference (cm) 782 + 91 827 + 83 904 + 29 <0.001
Systolic blood pressure (mmHg) 1221 £ 7.1 12677 £ 69 1252 =+ 94 0.257
Diastolic blood pressure (mmHg) 764 + 59 803 = 65 786 £ 78 0271
Fasting glucose (mg/dl) 959 £ 116 96.6 £ 10.0 1142 + 75 0.025
Total cholesterol (mg/dl) 167.5 £ 30.3 1905 + 242 2180 £ 9.7 <0.001
HDL-cholesterol (mg/dl) 466 £ 64 468 £ 74 84 £ 60 0.627
LDL-cholesterol (mg/dl) 108.1 £ 31.6 100.5 £ 195 1310 £ 336 0.897
Triglyceride (mg/dl) 109.1 £ 439 958 £+ 30.0 1322 £ 347 0.493
Homocystein (M/L) 137 £ 12 135 £ 1.1 154 £+ 23 0.338
High sensitivity C-reactive protein (mg/L) 19+ 14 27 £ 19 25 £ 1.2 0.005
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Table 3. The prevalence of each feature of metabolic
syndrome and in women groups with non-alcoholic fatty
livers.(n=198)

Risk categories of metabolic syndrome i%jeis @)
Abdominal obesity (waist circumference>80cm in female) 47 (23.7%)
High BP (SBP>130 mmHg or DBP>85 mmHg) 56 (28.3%)
High TG (TG>150 mg/dl) 37 (18.7%)
Low HDL (female<30 mg/dl) 143 (72.2%)
High FBS (> 110 mg/dl) 24 (12.1%)

>3 features among risk categories of metabolic syndrome 38 (19.2%)

“P value is calculated from independent t-test.

BP: blood pressure, SBP: systolic blood pressure, DBP: diastolic blood
pressure, TG: triglyceride, HDL: high density lipoprotein, FBS: fasting
blood sugar

Table 4. The prevalence of the number of the risk categories
in metabolic syndrome according to grade of the nonalcoholic
fatty livers.(n=198)

Grade of Non-alcoholic fatty livers
Risk categories of metabolic  mild

moderate severe

syndrome (n=153)  (n=40) (n=5)
0 25 (16.3) 5125 000
1 70 (458) 15 (375 0 (00)
2 33 (21.6) 10 (25.0) 2 (40.0)
3 16 (10.5) 5 (125 2 (40.0)
4 7(46) 5125 0000)
5 13)  0(00) 1(00)

Table 5. Odds ratios (95% confidence interval) for the risk
categories of metabolic syndrome and elevated hs-CRP (=2.2
mg/L) by grade of the nonalcoholic fatty liver.(n=198)

Grade of Non-alcoholic fatty livers P value for

mild (n=153) > moderate (n=45) trend
Model 1° 1 167 (101~347) 0029
Model 27 1 206 (131~441) 0014
Model 31 1 224 (131~441) 0009

"Model 1: Ad justed for waist circumference and blood pressure; TModel
2: Adjusted as model 1 plus hs-CRP; *rmodel 3: model 2 with additional
adjustment for fasting glucose and total cholesterol.
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