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Objective: To evaluate the effects of ethinyl estradiol-cypro-
terone acetate (EE-CA) treatment on metabolic and cardio-
vascular risk factors, and body fat distribution in polycystic 
ovary syndrome (PCOS) after 6-month treatment. Subjects and 
methods: Thirty women with PCOS were evaluated before and 
after 6 months of EE-CA treatment. Anthropometrical measure-
ments, hormonal levels, lipid and glucose profile were evalu-
ated. Body fat thickness in four regions and carotid intima 
media thickness (IMT) were measured. Interval change in 
antropometric measurements, glucose and lipid profile, carotid 
IMT and body fat distribution was evaluated before and after 
6-month EE-CA treatment. Results: Ferriman–Gallwey score and 
serum testosterone levels were significantly decreased after 
EE-CA treatment (p < 0.01). No significant effect was detected 
on insulin resistance, lipid profile and carotid artery IMT. The 
visceral, subcutaneous and preperitoneal fat thicknesses 
decreased, and mid-thigh fat thickness increased after treatment 
period. However, only the alteration in subcutaneous fat thick-
ness achieved a statistical significance (p < 0.01). Conclusion: 
The EE-CA is an effective regimen in treatment of hirsutism and 
menstrual regulation. Although it provides significant decrease 
in subcutaneous fat thickness after 6-month treatment, it has no 
beneficial effect with respect to visceral fat thickness, metabolic 
and cardiovascular risk factors.

Keywords: Hirsutism, insulin resistance, polycystic ovary 
syndrome

Introduction
Polycystic ovary syndrome (PCOS) is one of the most common 
endocrine disorders in reproductive age women with a preva-
lence of 5% to 8% [1–3]. It is characterized by chronic anovu-
lation, hyperandrogenism, hyperinsulinemia and obesity [3]. 
Moreover, a broad spectrum of endocrine and metabolic distur-
bances, such as dyslipidemia, insulin resistance and hypertension 
occurs in women with PCOS predisposing to increased cardio-
vascular disease and type-2 diabetes [4]. Carotid intima media 
thickness (IMT), an indicator of increased cardiovascular risk, 
has been shown to be increased in PCOS patients compared to 
age-matched controls [5–9].

Intra-abdominal fat also increases in PCOS and it is related to 
insulin resistance and cardiovascular risk factors [9,10]. Visceral 

fat is a source of several hormones and cytokines inducing a 
proinflammatory state and oxidative damage leading to initia-
tion and progression of atherosclerosis [11]. This is supported by 
previous studies reporting subclinical cardiovascular disease and 
early impairment of endothelial structure in women with PCOS 
[5,7].

Oral contraceptives [OCP] are commonly employed for the 
treatment of menstrual disturbances, hirsutismus and related 
problems in PCOS. These drugs are known to influence lipid 
and carbohydrate metabolism [12]. Increased risk of stroke and 
myocardial infarction was reported among healthy OCP users in 
a previous meta-analysis [13]. Potential adverse cardio-metabolic 
effects of these drugs may be augmented with additional risk 
factors, such as obesity, metabolic syndrome, in PCOS. Although 
a few studies have investigated the influences of OCP on lipid 
metabolism and carotid artery IMT [14–16], to the best of our 
knowledge, no previous study has assessed its effects on visceral 
fat thickness which has been a commonly accused culprit in the 
pathophysiology of insulin resistance. Because OCPs play a role 
in correction of adverse hormonal milieu, it may theoretically 
normalize body fat distribution in PCOS. The aim of this study 
was to evaluate the effects of ethinyl estradiol-cyproterone acetate 
(EE-CA), a commonly prescribed OCP, on cardiovascular and 
metabolic risk parameters, and body fat distribution in PCOS in 
6-month treatment period.

Materials and methods
Forty-six women with PCOS were recruited for the study from 
the patients visiting our outpatient clinic. Rotterdam criteria 
(Rotterdam ESHRE-ASRM sponsored PCOS consensus work-
shop group-2004) was used for selection of PCOS patients [17]. 
Patients with the presence of two of the following criteria with 
the exclusion of related disorders were accepted as having PCOS: 
clinical findings of amenorrhea or oligomenorrhea, clinical or 
laboratory signs of hirsutismus (Ferriman–Gallwey score ≥ 8 or 
increased testosterone levels), appearance of polycystic ovaries 
on ultrasonography. Patients with type 2 diabetes, hyperpro-
lactinemia, hypogonadotrophic hypogonadism, thyroid disease, 
congenital adrenal hyperplasia, androgen secreting tumors and 
Cushing’s syndrome were ruled out by appropriate laboratory 
work up. Other exclusion criteria were the use of any medication 
related to PCOS, glucose or lipid metabolism within previous 6 
months, smoking and age outside the range of 18–35 years. All 46 
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participants were put on EE-CA, consisting of 35 µg ethinyl estra-
diol plus 2 mg cyproterone acetate (Diane-35®, Bayer-Schering 
Pharma AG, Istanbul, Turkey), treatment for 21 days with 7-day 
interval for 6 months. However, seven patients gave up treat-
ment because of side effects of EE-CA treatment and desire of 
pregnancy. Nine patients lost during follow-up. The remaining 30 
patients completed the trial and constituted the final study group 
(Figure 1). Initial physical examination included weight, height, 
hip and waist circumference (WC) to calculate waist-to-hip ratio 
(WHR) and body mass index (BMI). Glucose, lipid profile, follicle-
stimulating hormone (FSH), luteinizing hormone (LH), estradiol 
(E2), testosterone, dehydroepiandrostenadion sulfate (DHEAS), 
insulin, and homocysteine levels were measured on day 3 of the 
cycle. Homeostatic model assessment was applied by using the 
formula “HOMA Insulin Resistance (HOMA-IR = Fasting blood 
glucose (mg/dL)/18 × Fasting insulin (IU/L)/22.5” [18].

Sonographic measurements were performed with a properly 
calibrated ultrasound (Acuson Antares, Siemens, Erlangen, 
Germany) on day 3 of the cycle by an experienced sonographer 
(SD). Carotid IMT was measured, as defined previously by 
Pignoli et al. [19], via 5–13 MHz broadband linear transducer. 
Estimation of body fat distribution was performed with measure-
ments taken from subcutaneous, preperitoneal and mid-thigh 
regions via a 4–9 MHz linear probe, and from visceral region via 
2–4 MHz convex probe. Visceral fat thickness was measured 1 cm 
above the umbilicus on the xyphoumbilical line between internal 
face of the rectus abdominis muscle and the anterior wall of the 
aorta [20]. Preperitoneal fat thickness was measured longitudi-
nally. Subcutaneous fat thickness was measured with the same 
transducer transversely placed perpendicular to the skin in the 
midline of abdomen, between the xyphoid process and umbi-
licus. Mid-thigh fat thickness measurement was performed on 
the medial side of the middle of the thigh on both sides and the 
mean value was taken for the evaluation. Initial examination and 
measurements were repeated in the same manner after 6 months 
of EE-CA treatment.

Statistical analysis

Statistical analysis was performed using the Statistical package for 
social sciences (version 10.0, SPSS Inc., Chicago, IL, USA). The 
p < 0.05 was considered statistically significant. Descriptive statis-
tics were computed for before and after treatment and compared 
by paired sample t-test for continuous variables.

Results
The mean age of the study population was 24.4 ± 6.3 years (range, 
18–35 years). The clinical characteristics and hormone levels of Figure 1. Flow diagram of the trial.

Table I. Comparison of selected patient characteristics before and after treatment.
Variable Before treatment (n = 30) After treatment (n = 30) p-value
Age (years) 24.4 ± 6.3   
Weight (kg) 72.6 ± 12.7 72.5 ± 12.4 0.891
BMI (kg/m2) 28.55 ± 4.24 28.34 ± 4.15 0.548
Waist/hip ratio 0.83 ± 0.07 0.82 ± 0.07 0.473
Systol (mmHg) 116 ± 14 115 ± 15 0.886
Dystol (mmHg) 80 ± 12 80 ± 11 0.876
Ferriman–Gallwey score 12.0 ± 3.4 9.1 ± 3.3 <0.01a

FSH (mIU/mL) 6.31 ± 1.69 7.25 ± 9.07 0.225
LH (mIU/mL) 9.07 ± 5.46 5.69 ± 2.5 0.095
E2 (pg/mL) 72.43 ± 44.94 42.88 ± 12.75 0.048a

Testosterone (ng/mL) 0.92 ± 0.34 0.59 ± 0.24 0.028a

DHEA-S (µg/dL) 213.34 ± 11.60 195.35 ± 95.90 0.417
Variables are expressed as mean ± SD; aStatistically significant (paired sample t-test); BMI = Body mass index, FSH = Follicle-stimulating hormone, LH = Luteinizing hormone, 
DHEA-S = dehydroepiandrostenedione sulfate.

Table II. Fasting glucose, fasting insulin, HOMA-IR index and lipid profiles of patients before and after treatment.
Variable Before treatment (n = 30) After treatment (n = 30) p-value
Fasting glucose (mg/dL) 90.86 ± 9.3 91.6 ± 8.06 0.621
Fasting insulin (µ IU/mL) 10.85 ± 5.47 9.84 ± 3.57 0.468
HOMA-IR 2.53 ± 1.08 2.28 ± 0,87 0.353
Total cholesterol (mg/dL) 180.33 ± 27.63 172.20 ± 33.81 0.244
Triglyceride (mg/dL) 127.14 ± 44.77 124.35 ± 41.73 0.776
LDL (mg/dL) 99.46 ± 26.69 105.69 ± 25.99 0.202
HDL (mg/dL) 47.60 ± 10.94 49.93 ± 10.57 0.362
Total cholesterol/HDL ratio 3.75 ± 0.82 3.71 ± 0.91 0.795
Variables are expressed as mean ± SD; HOMA-IR = Homeostatic model assessment, LDL = Low-density lipoprotein, HDL = High-density lipoprotein.
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the study population before and after treatment were presented in 
Table I. No significant change was noted in weight, BMI, WHR, 
systolic and diastolic blood pressures after treatment. However, 
Ferriman–Gallwey score as a sign of clinical hirsutismus 
decreased significantly after treatment (mean ± SD; 12.0 ± 3.4 
versus 9.1 ± 3.3) (p < 0.05). Furthermore, testosterone level was 
also significantly lowered at the end of 6-month period (p < 0.05). 
Although serum LH and DHEAS levels have also decreased after 
treatment, they did not achieve statistical significance (p > 0.05). 
Increased estradiol as a sign of unopposed estrogen in PCOS was 
decreased significantly after 6 months (means ± SD; 72.43 ± 44.94 
versus 42.88 ± 12.75) (p < 0.05).

Mean and p-values of metabolic and biochemical data of 
patients before and after treatment were shown on Table II. 
No statistically significant difference was detected for glucose 
metabolism. While a slight decrease was seen in total cholesterol 
and triglyceride levels, a small increase was noted in low-density 
lipoprotein (LDL) and high-density lipoprotein (HDL) levels. 
However, all were statistically insignificant and these changes 
were not enough to create a significant decrease in cholesterol/
HDL ratio (p > 0.05).

Sonographically, no change was detected in carotid IMT after 
treatment. A decrease in subcutaneous, visceral and preperito-
neal fat thicknesses and a slight increase in mid-thigh fat thick-
ness were noted, but only subcutaneous fat thickness reduction 
achieved statistical significance (p < 0.01) (Table III).

Discussion
The PCOS is commonly characterized by irregular menses, 
hirsutismus, metabolic problems and obesity. Additionally, 
PCOS is associated with various metabolic disorders such as 
glucose intolerance, obesity and increased cardiovascular risk. 
Although irregular menses and hirsutismus were only a piece 
on the top of iceberg, these two are usually the main complaints 
leading patients to seek medical care. The EE-CA preparation 
was commonly used in the treatment of PCOS. In this study, we 
evaluated whether the EE-CA is satisfactory for the treatment of 
PCOS and investigated the favorable and adverse effects of the 
medication in short term.

In previous studies, cyproterone acetate alone and in combi-
nation with ethinyl estradiol has been shown to be effective in 
the treatment of hirsutismus in 6- and 12-month periods [21,22]. 
Our findings concur with the previous data as EE-CA treatment 
provided significant decrease in both clinical hirsutismus and 
testosterone levels in 6-month period (mean ± SD; 12.0 ± 3.4 
versus 9.0 ± 3.3) in the present study. Our data showed that 
EE-CA is an efficient way of treatment for hyperandrogenism 
and irregular cycles; however, it showed no significant effect on 
insulin resistance according to the HOMA criteria. Furthermore, 
we did not observe any deterioration in glucose metabolism after 
6 months, in accordance with reports of Falsetti et al. [22] and 
Luque-Ramirez et al. [23]. Therefore, in the presence of insulin 
resistance, metformin must be added to EE-CA treatment.

There are conflicting reports with respect to the effects of OCPs 
on lipid metabolism and cardiovascular events. Villaseca et al. 
[24], and Jing et al. [25] reported that EE-CA treatment creates 
no unfavorable effect on lipid metabolism except increase in trig-
lyceride levels. However, Falsetti et al. [14] detected a decrease in 
cholesterol/HDL ratio and equalization of it to the control subjects 
after 36 cycles of treatment. In our study, no significant alteration 
was detected in lipid profiles and cholesterol/HDL ratio. Although 
certain OCPs may worsen the lipid profile in general population 
[13], probably due to opposition of hyperandrogenism combined 
with antiandrogenic properties of cyproterone acetate and favor-
able effects of estrogen, EE-CA combination created no undesir-
able effect on lipid profile.

Carotid artery IMT was a sensitive noninvasive marker of 
preclinical atherosclerosis and an independent predictor of cardio-
vascular events [8]. It has been shown to precede arterial plaque 
formation and increased in PCOS even in early adolescence [5,7]. 
However there is limited data with regard to the change in carotid 
IMT after EE-CA treatment. Luque-Ramirez et al. [23] detected a 
decrease in carotid artery IMT with both EE-CA and metformin 
in 24-week period. However, both diet and physical activity were 
prescribed to patients and there were only 15 patients in EE-CA 
arm of the former study. In a recent study involving 40 PCOS 
patients, a significant tendency toward an increase in carotid 
artery IMT was reported with EE-CA treatment [16]. In our study, 
we did not detect a statistically significant alteration in carotid 
artery IMT after 6 months of treatment. However, 6-month 
period is a relatively short interval to evaluate the effect of EE-CA 
on cardiovascular system. Long-lasting prospective studies with 
larger population are needed to clarify this issue.

Obesity is very common clinical feature in women with PCOS. 
Approximately 50% of PCOS women are overweight or obese, 
and the history of weight gain frequently precedes the onset of 
clinical manifestations of the syndrome, suggesting a pathogenetic 
role of obesity in the development of PCOS [28]. In this study, 
we detected no significant change in weight in 6-month period, 
in contrast to the common belief accusing OCPs for the weight 
gain. Janssen et al. [29] suggested that WC is more informative 
than BMI in indicating cardiovascular risk factor and for a given 
BMI, patients with greater WC have higher obesity-related risk. 
Although a significant decrease in subcutaneous fat thickness was 
detected, no difference was noted in the waist circumference and 
WHR in the current study.

Body fat distribution is also changed in PCOS compared 
with normal subjects. Fat accumulation observed in visceral 
parts was shown to be correlated with insulin resistance and 
carotid IMT in our previous study [30]. Although a decrease in 
visceral fat thickness with thiazolidinediones was reported in the 
literature, no study has assessed the effect of EE-CA on body fat 
distribution [15]. Since abnormal hormonal milieu is reversed 
by EE-CA treatment, it is conceivable to expect that it may 
ameliorate altered body fat distribution in PCOS. In our study, 
the visceral, subcutaneous and preperitoneal fat thickness was 
decreased, but mid-thigh fat thickness increased after 6-month 

Table III. Body fat distribution and carotid artery IMT of the patients before and after treatment.
Variable Before treatment (n = 30) After treatment (n = 30) p-value
Subcutaneous fat thickness (mm) 28.96 ± 10.00 25.67 ± 8.86 0.006a

Preperitoneal fat thickness (mm) 19.21 ± 3.61 18.12 ± 5.21 0.374
Visceral fat thickness (mm) 59.74 ± 21.89 57.08 ± 15.74 0.478
Mid-thigh fat thickness (mm) 28.05 ± 5.01 29.36 ± 7.27 0.209
Carotid IMT (mm) 0.512 ± 0.075 0.516 ± 0.001 0.876
Variables are expressed as mean ± SD; aStatistically significant (paired sample t-test).
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therapy. However, only the subcutaneous fat reduction achieved 
a statistical significance. Therefore, weight reduction and life 
style changes must be advised to PCOS patients in addition to 
EE-CA treatment.

There were a few limitations in our study. First, it was a 
hospital-based study with a relatively small sample size. Second, 
we followed up patients for only 6 months. Alterations in body 
fat distribution and carotid IMT may need longer time to be 
detectable. Therefore, further studies with longer time interval 
is warranted to reveal more precise results about the effects of 
EE-CA.

In conclusion, EE-CA is an effective regimen for menstrual 
regulation and treatment of hirsutismus, but it has no beneficial 
or adverse effect on metabolic and cardiovascular risk factors. 
Although EE-CA treatment provides a significant reduction in 
subcutaneous fat thickness, it did not ameliorate the visceral fat 
thickness, a commonly accused culprit for the metabolic prob-
lems. Therefore, additional treatment modalities and weight 
reduction need to be combined to conventional EE-CA treatment 
to overcome obesity, and decrease metabolic and cardiovascular 
risks in women with PCOS.

Declaration of interest: Authors declare no conflict of interest.
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