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hyperandrogenemia or clinical manifestations of 
hyperandrogenemia and polycystic ovaries without 
oligo- or anovulation [phenotype 3 (“ovulatory” 
PCOS)] or had oligo- or anovulation and polycystic 
ovaries, without biochemical hyperandrogenemia 
or clinical manifestations of hyperandrogenemia 
[phenotype 4 (“mild” PCOS)] (Table 1).

Methods

Plasma glucose, insulin, FSH, LH, PRL, androgens, 
17α-OHP, TSH and FT4 concentrations were mea-
sured as previously described.22 Plasma vWF antigen 
levels were determined by immuno-turbidimetry 
(Dade Behring vWF Ag® test, Dade Behring, Marburg, 
Germany). The intra- and inter-assay coefficients of 
variation were 1.4 and 2.1%, respectively, and the 
reference range was 50-120%. Free androgen index 
(FAI) was determined as follows: FAI = T (nmol/l) 
x 100 / SHBG (nmol/l).23 The homeostasis model as-
sessment of IR (HOMA-IR) index was calculated as 
follows: HOMA-IR = fasting insulin (mIU/l) x glucose 
(mg/dl) / 405.24 The quantitative insulin sensitivity 
check index (QUICKI) was calculated according 
to the following formula: QUICKI = 1/[log Insulin 
(mIU/l) + log Glucose (mg/dl)].25

Transvaginal ultrasonography

Transvaginal ultrasonography was performed in all 
women by an experienced operator. Ovarian volume 
was calculated as follows: ovarian volume = (π/6) x 
ovarian length x ovarian height x ovarian width.

Statistical analysis

Frequency matching was used to match women 
with PCOS and controls for age and BMI. Data 
analysis was performed with the statistical package 
SPSS (version 17.0; SPSS Inc., Chicago, IL). Data 

are reported as mean±SD. Because several tested 
parameters did not follow normal distribution as 
assessed with the Kolmogorov-Smirnov test, the 
Mann-Whitney test was used for comparisons be-
tween groups. In addition, because we compared 22 
different variables between patients with PCOS and 
controls, we adjusted the p value for multiple compari-
sons according to the criteria proposed by Kusuoka 
and Hoffman;26 accordingly, a p value <0.031 was 
considered significant. Correlations between vWF 
levels and other parameters were assessed via Spear-
man Rank Order correlation. Parameters that were 
significantly correlated with vWF levels according to 
Spearman’s correlation were included in a stepwise 
linear regression analysis model to identify independ-
ent correlations with vWF levels.

Results

Characteristics of the total study population are 
shown in Tables 2 and 3. The mean age of the women 
with PCOS (n=140) was 23.9±4.9 years and their 
mean BMI was 27.2±6.6 kg/m2. The mean age of 
the controls (n=40) was 23.8±3.3 years and their 
mean ΒΜΙ was 24.9±3.7 kg/m2. Women with PCOS 
had lower plasma FSH and SHBG levels and higher 
plasma T, Δ4-A, DHEA-S, FAI and 17α-OHP levels 
than controls. In addition, women with PCOS had 
greater mean ovarian volume and a higher mean 
number of ovarian follicles than controls. There were 
no differences in markers of IR (plasma glucose and 
insulin levels, the glucose/insulin ratio, the area under 
the OGTT curve and the indices HOMA-IR and 
QUICKI) between women with PCOS and controls. 
Plasma vWF antigen levels were higher in women 
with PCOS compared with controls (57.1±27.7 vs. 
45.9±21.9%, respectively; p=0.017; Table 3). In 
addition, patients with phenotypes 1 and 2 of PCOS 

Table 1. Definition of the phenotypes of the polycystic ovary syndrome (PCOS)

PCOS phenotype Anovulation
Biochemical hyperandrogenemia or clinical 

manifestations of hyperandrogenemia
Polycystic ovaries in 

transvaginal ultrasonography

1 (severe PCOS) + + +

2 (anovulation and hyperandrogenemia) + + -

3 (ovulatory PCOS) - + +

4 (mild PCOS) + - +

Definition is based on the 2003 Rotterdam criteria for the diagnosis of PCOS.6 




