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Abstract
BackgroundNon-alcoholic fatty liver is rendered as one component of metabolic syndrome (MS). We evaluated the prevalence of MS as well as clinical and laboratory characteristics of Type 2 DM patients with non-alcoholic fatty liver.

MethodsFatty liver group (n = 71) who showed significant fatty change by ultrasonography and age, sex matched control group (n = 40) were studied retrospectively. We compared demographic and laboratory findings and prevalence of MS by modified WHO criteria and new IDF criteria between both groups.

ResultsThere were no significant difference in age, DM duration, BMI, prevalence of hypertension, coronary artery disease, CVA, diabetic retinopathy, neuropathy, nephropathy between both groups. In fatty liver group, the plasma level of FBS, TG, ALT, total protein, albumin and GGT were significantly higher than those of control group (P = 0.033, P = 0.000, P = 0.002, P = 0.008, P = 0.003, P = 0.001). The plasma levels of HDL-C in fatty liver group were significantly lower than those of control group (P = 0.013). The plasma level of FBS, FFA, TG, total protein, albumin, ALT, HOMAIR and BMI were significantly related to the severity of fatty liver. The prevalence of MS in fatty liver group was significantly higher than that of control group by modified WHO criteria (P = 0.001) or new IDF criteria (P = 0.036).

ConclusionType 2 DM patients with nonalcoholic fatty liver frequently accompanied the metabolic syndrome. They showed nonspecific changes in the liver function tests.
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  Clinical Characteristics of the Subjects

Data was expressed as mean ± SD.
NS, not significant; MS, metabolic syndrome; CAD, coronary artery disease; PVD, peripheral vascular disease; CVA, cerebrovascular disease; TG, Triglyceride; HDL-C, high density lipoprotein-cholesterol; TC, total cholesterol; LDL-C, low density lipoprotein-cholesterol; FFA, Free fatty acid; Lp(a), lipoprotein(a); FBS, fasting blood sugar; AST, aspartate aminotransferase; ALT, alanine aminotransferase; GGT, gamma glutamyl transferase.
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  Prevalences of Metabolic Syndrome and Microalbuminuria in the Subjects

MS, metabolic syndrome; m, modified; n, new.
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  Prevalence of Metabolic Syndrome in the Three Groups Divided by the Severity of Fatty Liver

NS, not significant between each group; m WHO means modified WHO criteria, n IDF means new IDF criteria
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  Liver Function Test Findings and Prevalence of Metabolic Syndrome in the Normal and Microalbuminuric Patients

TP, Total protein; Alb, Albumin; MS, Metabolic syndrome; mWHO, means modified WHO criteria; nIDF means new IDF criteria, P means P value.
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  Correlation between Parameters and Severity of Fatty Liver

FFA, Free fatty acid; FBS, fasting blood sugar; TP, Total protein.
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  Metabolic Components of Metabolic Syndrome in the Subjects

There were no significant differences of the prevalence of metabolic syndrome between each control groups and between each fatty liver group by modified (m) WHO criteria or new (n) IDF criteria.
DM, type 2 DM; OB, central obesity; HT, Hypertension; TG, Triglyceride.
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Parameter Control Fatty liver P value

MS by m WHO criteria (%) 250 563 0.001
by n IDF criteria (%) 25 423 0.036
Microalbuminuria (%) 80.6 0.017
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OEBPS/images/ArticleImage/1004JKDA/jkda-30-442-i001-l.jpg
Control Fatty liver P value

Number 40 71 NS
Age (y) 9 + 97 590 + 109 NS
Duration (y) 67+ 50 65+ 4.1 NS
BMI (kg/m’) 40 + 32 250 + 3.0 NS
CAD (%) 95 192 NS
CVA (%) 24 96 NS
PVD (%) 00 55 NS
Hypertension (%) 190 438 NS
Retinopathy (%) 364 300 NS
Neuropathy (%) 286 233 NS
Nephropathy (%) 7.1 16 NS
TG (mg/dL) 993 + 448 1629 + 80.5 0.000
HDL-C (mg/dL) 476 + 124 414 + 113 0013
TC (mg/dL) 185.4 & 50.6 189.9 & 539 NS
LDL-C (mg/dL) 1150 + 436 1148 + 483 NS
FFA (MEq/L) 3858 + 228 5450 + 3324 NS
Lp(a) (mg/dL) 213 + 158 184 £ 170 NS
HOMA 23 &1 36 + 39 NS
FBS (mg/dL) 1280 + 499 163.0 + 544 0033
Insulin (WU/mL) 45+ 72 98 + 128 NS
C-Peptide (ng/mL) 20 ¢ 11 26 + 20 NS
HbAlc (%) 82423 84+ 19 NS
AST (IU/L) 256 + 146 274 + 109 NS
ALT (U/L) 268 + 122 349 + 154 0.002
AST/ALT 10+ 03 09 108 NS
Total protein (g/dL) 69 + 07 72 £ 05 0.008
Albumin (g/dL) 41+ 04 43 02 0.003
GGT (U/L) 174 + 30 467 + 289 0.001
Uric acid (mg/dL) 4112 81+ 23 NS
Microalbumin (mg/day) 639 + 432 57.8 £ 57.4 NS
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Parameter Correlation coefficient P value
BMI (kg/m’) 0.305 0.000
TG (mg/dL) 0.275 0.000
FFA (UEq/L) 0407 0.003
HOMA"™ 0216 0.044
FBS (mg/dL) 0239 0010
ALT (IU/L) 0294 0.000
TP (g/dL) 0.316 0.000
Albumin (g/dL) 0.379 0.000






OEBPS/images/ArticleImage/1004JKDA/jkda-30-442-i004-l.jpg
Control Fatty liver
<30 mg/d 30-300 mgfd P <30 mg/d 30-300 mg/d P
ALT (IU/L) 208+ 132 270 £ 91 NS 286 + 127 378 & 159 0022
AST/ALT 405 09:03 NS 2412 08+04 NS
TP (g/dL) 69 + 04 69 + 06 NS 71103 72 + 04 NS
Alb (g/dL) 39 + 04 41 £ 04 NS 43103 43+ 03 NS
MS by mWHO (%) 14.0 230 NS 542 618 NS
MS by nIDF (%) 0.0 26.0 NS 42.7 44.1 NS
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m WHO criteria

n IDF criteria

Control Fatty liver Control Fatty liver
number (%) number (%) number (%) number (%)

OB + DM + HT 5 (10.4) 8 (16.7) 3(79) 4 (10.5)
OB + DM + TG 2 @2) 7 (14.6) 2(53) 2(53)
OB + DM + HDL Len 1@ 16 126
OB + DM + TG + HDL 0 7 (14.6) 0 12 (31.6)
OB + DM + TG + HT 0 5(104) 0 39
OB + DM + HDL + HT 0 L 126 5132
OB + DM + HDL + TG+HT 0 242 0 4(05)
DM + HT + TG 0 5 (10.4) - .

M + HT + HDL 0 e -
DM + HT + TG + HDL 1@ 2 (42) -
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Metabolic syndrome prevalence (%)

Fatty liver severity

m WHO n IDF P value
Mild 56.3 40.0 NS
Moderate 57.1 46.9 NS

Severe 50.0 25.0 NS
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