
Table 1. Comparisons between PCOS group and control group and between obese group and lean group for insulin resistance parameters, 
tumor necrosis factor-α, interleukin-6 and high sensitive C-reactive protein

PCOS group 
(n=25)

Control group 
(n=23)

p Obese group 
(n=26)

Lean group
(n=22)

p

HOMA-IR 2.2 (0.7 - 7.5) 1.2 (0.5 - 3.6) <0.001 2.6 (0.7 - 7.5) 0.9 (0.5 - 3.7) <0.001
AUCi (μIU/ml/min.10-2) 258.5 (32.6 - 1,927.1) 39.4 (8.6 - 404.6) <0.001 261.1 (13.6 - 1,927.1) 44.2 (8.6 - 402.6) 0.001
TNF-α (pg/ml) 2.1 (0.8 - 7.3) 1.9 (0.6 - 3.8) 0.397 2.1 (0.8 - 7.3) 1.9 (0.6 - 3.8) 0.444
IL-6 (pg/ml) 3.8 (0.4 - 62.0) 5.7 (0.9 - 38.8) 0.805 8.7 (1.3 - 62.0) 2.0 (0.4 - 14.9) <0.001
hs-CRP (ng/ml) 0.9 (0.1 - 5.7) 0.5 (0.1 - 4.6) 0.361 1.4 (0.2 - 5.7) 0.2 (0.1 - 1.0) <0.001

Data are expressed as median (min-max); Mann-Whitney U test followed by Bonferroni adjustment was used to perform comparisons 
between PCOS and control groups, regardless of BMI, and between obese and lean groups, regardless of PCOS; p <0.005 was consid-
ered significant (p corrected); HOMA-IR: homeostatic model assessment of insulin resistance; AUCi: area under the curve of insulin 
during the oral glucose tolerance test; TNF-α: tumor necrosis factor-α; IL-6: interleukin-6; hs-CRP: high-sensitive C-reactive protein.
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Obese-Control vs Lean-PCOS, p=0.004 and Obese-
PCOS vs Lean-Control, p <0.001 and Obese-PCOS 
vs Lean-PCOS, p=0.001).

The data regarding the comparisons between the 
PCOS and Control groups, regardless of BMI, and 
between the Obese and Lean groups, irrespective of 
the presence of PCOS, are depicted in Table 1. For 
the comparison of the PCOS and Control groups, 
significant differences were seen only for HOMA-IR 
(p <0.001) and AUCi (p <0.001), these being higher 
in the PCOS group than in the Control group. Re-
garding the comparison between the Obese and Lean 
groups, significant differences were seen for BMI (p 
<0.001), HOMA-IR (p <0.001), AUCi (p=0.001), 
IL-6 (p <0.001) and hs-CRP (p <0.001), these being 
higher in the Obese than in the Lean group. 

In the Obese group, Spearman’s correlation coef-
ficient showed a positive and a negative statistically 
significant correlation between hs-CRP and SBP 
(r=0.53; p=0.012) and between hs-CRP and HDL-C 
(r= -0.63; p=0.001), respectively. In the PCOS group, 
hs-CRP was positively and statistically significant 
correlated with BMI (r=0.62; p=0.001).

Discussion

Although there is evidence of a state of a chronic 
low-grade inflammation in PCOS, studies of cytokines 
profiles in women with this syndrome have yielded 
controversial results.32-37 We attribute these differences 
to several factors, such as the diagnostic criterion for 
the syndrome, the presence of CV risk factors and 

the presence of obesity itself. In this study we sought 
to select such a group of women that would avoid 
such bias and, through the employment of a select 
statistical method, to separate the confounding effect 
of PCOS and obesity.

It should be noted here that the early diagnostic 
criteria recognized only one phenotype of PCOS.38 
The Rotterdam28 and the Androgen Excess and PCOS 
society diagnostic criteria for PCOS39 identified sev-
eral phenotypes of the syndrome each exhibiting a 
distinct phenotype, hormone profile, insulin resistance 
and metabolic disturbances.40 We have used strict 
diagnostic criteria in order to restrict the number of 
phenotypes and our women with PCOS fulfilled all 
relevant criteria. 

We did not observe significant differences in IL-6, 
TNF-α and hs-CRP circulating levels in our women 
with PCOS when compared to normal women, just as 
Ciaraldi et al did not observe significant differences 
in circulating cytokines, including TNF-α.41 In our 
subjects, we attributed these results and the divergent 
results in other studies of the literature to a more 
homogeneous phenotype, but also to the exclusion 
of major CV risk factors (glucose metabolism distur-
bances, arterial hypertension and severe abnormalities 
of lipid profile), since CV risk factors by themselves 
could trigger an inflammatory response. The only CV 
risk factor that was not excluded was a low HDL-C, 
as this is so frequent in PCOS women that it would be 
impossible to have an adequate sample size.42 In any 
case, there is no evidence that a low HDL-C could 
trigger an inflammatory response. 


