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Table 4. Comparative data of study groups for non-invasive indices 
after adjustment for age

Control group PCOS group p-value*

Women (N) 78 314 -

NAFLD liver 
fat score

-0.927 ± 0.241 -0.151 ± 0.113 0.005

LAP 30.1 ± 4 44.4 ± 1.9 0.002

HIS 41.9 ± 1 44.6 ± 0.5 0.017

APRI 0.224 ± 0.015 0.244 ± 0.007 0.260

Data are estimated marginal mean ± standard error of the mean 
(SEM) or frequency.
*Between-groups comparison (Analysis of covariance; ANCOVA).
APRI: AST to Platelet Ratio Index; AST: aspartate transaminase; 
HIS: hepatic steatosis index; LAP: lipid accumulation product; 
NAFLD: non-alcoholic fatty liver disease; PCOS: polycystic 
ovary syndrome.

(n=77) and without (n=237) MetS groups are pre-
sented in Table 6. Age was essentially similar between 
groups. As expected, data regarding anthropometric, 
metabolic (lipid profile and uric acid), IR and sex 
hormone (testosterone, SHBG and FAI) parameters 
were more favorable in PCOS women without MetS. 

Regarding the liver function tests, ALT, AST, 
GGT, but not ALP and AST to ALT ratio, were 
higher in PCOS women with MetS. All indices of 
hepatic steatosis (NAFLD liver fat score, LAP and 
HIS) were significantly higher in PCOS patients with 
than without MetS (Table 6). Regarding hepatic 
fibrosis, only BAAT was higher in PCOS patients 
with MetS, whereas FIB-4, APRI and BARD were 
similar (Tables 6 and 7). When patients with mild 
PCOS (without hyperandrogenemia; n=31) were 
excluded, the results were essentially unchanged for 
all indices. Notably, statistical significance did not 

Table 5. Correlations between non-invasive indices and variables related to sex hormones or insulin resistance

NAFLD liver fat score LAP HIS FIB-4 APRI

NAFLD liver fat score - - - - -

LAP 0.584 (<0.001) - - - -

HIS 0.594 (<0.001) 0.618 (<0.001) - - -

FIB-4 0.252 (<0.001) -0.011 (0.825) 0.368 (<0.001) - -

APRI 0.060 (0.236) -0.022 (0.665) 0.092 (0.067) 0.628 (<0.001) -

Testosterone (nmol/L) 0.217 (<0.001) 0.172 (0.001) 0.151 (0.003) -0.156 (0.002) -0.019 (0.701)

DHEAS (μmol/L) 0.048 (0.340) 0.045 (0.372) 0.069 (0.175) -0.222 (<0.001) -0.105 (0.037)

Δ4-androstenedione (nmol/L) 0.085 (0.094) 0.041 (0.413) -0.026 (0.609) -0.129 (0.010) 0.009 (0.854)

SHBG (nmol/L) -0.481 (<0.001) -0.518 (<0.001) -0.431 (<0.001) 0.273 (<0.001) 0.054 (0.282)

FAI 0.416 (0.001) 0.410 (<0.001) 0.350 (<0.001) -0.268 (<0.001) -0.053 (0.298)

LH (U/L) 0.039 (0.441) -0.071 (0.161) -0.075 (0.139) -0.094 (0.063) 0.006 (0.904)

FSH (U/L) -0.048 (0.347) -0.092 (0.069) -0.027 (0.596) 0.040 (0.432) 0.122 (0.016)

LH to FSH ratio 0.074 (0.146) -0.014 (0.782) -0.026 (0.602) -0.140 (0.006) -0.070 (0.165)

Prolactin (pmol/L) -0.095 (0.059) -0.065 (0.211) -0.104 (0.039) -0.071 (0.090) -0.084 (0.096)

Glucose (mmol/L) 0.372 (<0.001) 0.342 (<0.001) 0.283 (<0.001) 0.079 (0.120) 0.122 (0.016)

Insulin (pmol/L) 0.917 (<0.001) 0.557 (<0.001) 0.517 (<0.001) 0.275 (<0.001) -0.067 (0.186)

HOMA-IR 0.917 (<0.001) 0.571 (<0.001) 0.521 (<0.001) 0.268 (<0.001) -0.079 (0.118)

HOMA-β 0.747 (<0.001) 0.407 (<0.001) 0.394 (<0.001) 0.243 (<0.001) -0.010 (0.845)

QUICKI -0.917 (<0.001) -0.571 (<0.001) -0.521 (<0.001) -0.268 (<0.001) 0.079 (0.117)

Data are presented as Spearman’s coefficient of correlation; rs (p-value).
APRI: AST to Platelet Ratio Index; AST: aspartate transaminase; DHEAS: dehydroepiandrosterone sulfate; FAI: free androgen 
index; FSH: follicle-stimulating hormone; HIS: hepatic steatosis index; HOMA-IR: homeostatic model of assessment insulin resist-
ance; LAP: lipid accumulation product; LH: luteinizing hormone; QUICKI: quantitative insulin sensitivity check index; NAFLD: 
non-alcoholic fatty liver disease; SHBG: sex hormone-binding protein.
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