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Table 1. Formulas of non-invasive indices for hepatic steatosis and fibrosis used for the study
Non-invasive index Required parameters Equation

NAFLD liver fat 
score 

MetS (yes=1/no=0) #
T2DM (yes=1/no=0)
Fasting serum insulin (mU/L)
AST (U/L)
AST/ALT (each in U/L)

-2.89 + 1.18 × (MetS) + 0.45 × (T2DM) + 0.15 × (fast-
ing serum insulin) + 0.04 × (AST) – 0.94 × (AST/ALT)

LAP WC (cm)
Triglycerides (mmol/L)

For women: (waist circumference – 58) × triglycerides

HIS ALT/AST (each in U/L)
BMI (kg/m2)
T2DM (yes=1/no=0)
Female (yes=1/no=0)

8 × (ALT/AST) + BMI + 2 × (female) + 2 × (T2DM)

FIB-4 Age (years)
AST (U/L)
ALT (U/L)
Platelets (N*103/μL)

(Age x AST) / (platelets x ALT1/2)

APRI AST (U/L) 
Platelets (N*103/μL)

100 × (AST/(upper normal limit of AST)) / platelets

BAAT Age ≥50 years (yes=1/no=0)
BMI ≥28 kg/m2 (yes=1/no=0)
Triglycerides ≥1.7 mmol/L (150 mg/dL) (yes=1/no=0)
ALT ≥2 times upper normal limit (yes=1/no=0)

Age + BMI + triglycerides + ALT

BARD BMI ≥28 kg/m2 (yes=1/no=0)
T2DM (yes=1/no=0)
AST/ALT ≥0.8 (yes=1/no=0)

BMI + T2DM + 2 × (ALT/AST)

#According to International Diabetes Federation (IDF) definition. 
ALT: alanine transaminase; APRI: AST to Platelet Ratio Index; AST: aspartate transaminase; BAAT: BMI Age ALT Triglycerides; 
BARD: BMI AST/ALT Ratio Diabetes; BMI: body mass index; HIS: hepatic steatosis index; LAP: lipid accumulation product; MetS: 
metabolic syndrome; NAFLD: non-alcoholic fatty liver disease; T2DM: type 2 diabetes mellitus; WC: waist circumference.

comparisons in cases of two groups of continuous 
variables. One-way analysis of variance (ANOVA) 
or the Kruskal-Wallis test (with Bonferroni post-hoc 
adjustment) was used for between-group compari-
sons in cases of more than two groups of continu-
ous variables. Analysis of covariance (ANCOVA) 
was used to adjust between-group comparisons for 
covariates. The chi-square or Fisher exact test was 
used for between-group comparisons of categorical 
variables. Spearman’s coefficient (rs) was used for 
binary correlations. Statistical analysis was performed 
with SPSS 21.0 for Macintosh (IBM Corp., Armonk, 
NY). Significance was set at a level of p<0.05.

Results

Comparison between women with PCOS  
and controls 

Three hundred and fourteen women with PCOS 

and 78 controls were included in this study. The PCOS 
group was divided into: 1) severe (n=164); 2) oligo- or 
anovulation and hyperandrogenemia (n=89); 3) ovula-
tory (n=30); and 4) mild PCOS (n=31). Comparative 
data of the study groups are presented in Table 2. The 
control group was of significantly higher age compared 
with the PCOS group. As expected, BMI, WC and 
HC, testosterone, DHEAS, Δ4-androstenedione and 
FAI, LH, LH to FSH ratio were significantly higher, 
whereas SHBG and FSH were lower in the PCOS 
compared with the control group. Regarding liver 
function tests, ALP was significantly higher in the 
PCOS compared with the control group, whereas 
AST, ALT, GGT and AST to ALT ratio were similar 
between groups. Total and HDL-cholesterol were 
significantly higher in the control group, whereas 
LDL-C and triglycerides were not different between 
groups. Interestingly, serum uric acid was significantly 
higher in the PCOS compared with the control group. 


