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Abstract

Objective: A randomized trial to compare the effects of two oral contraceptive pills containing
either chlormadinone acetate or drospirenone as the progestogen, in women with PCOS for a
period of two-year follow-up.
Methods: Group A received ethinyl-estradiol 0.03 mg + drospirenone 3 mg (EE + DRSP; n¼ 56)
and Group B received ethinyl-estradiol 0.03 mg + chlormadinone acetate 2 mg (EE + CMA;
n¼ 50). Clinical, hormonal and biochemical parameters were compared at baseline, 6 months,
12 months and 24 months.
Results: The increase in total cholesterol and hsCRP levels was statistically significantly higher at
6, 12 and 24 months in Group B when compared with Group A. The change in the high-density
lipoprotein cholesterol level at the 24 months of treatment was statistically significantly higher
in Group A. Group A has a significantly higher reduction in FAI at 6 and 24 months, in FGS at 6,
12 and 24 months and in HOMA-IR index at 12 and 24 months when compared with Group B.
Conclusions: Drospirenone containing combined oral contraceptive (COC) is found to have
more favorable effects on lipid profiles, hsCRP levels, insulin resistance and hyperandrogenism
when compared with the CMA containing COC and appears to be more beneficial for the long-
term cardiovascular and metabolic aspects of PCOS.
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Introduction

Polycystic ovary syndrome (PCOS) is a common and multifaceted
clinical condition of reproductive age women affecting 5–10% of
this population [1]. PCOS, traditionally defined as a reproductive
disorder showing hyperandrogenism, infertility and chronic
anovulation, is now evaluated with the metabolic and cardiovas-
cular long term health consequences [2]. Insulin resistance (IR)
affects 10–25% of general population and 50–70% of women with
PCOS [3]. IR is a cardinal finding in the pathophysiology of
PCOS and hyperinsulinemia appears to be the critical link
between PCOS and the metabolic syndrome [4]. IR is associated
with a clustering of metabolic disorders, including hyperlipid-
emia, cardiovascular disease, diabetes mellitus, obesity and
hypertension [5]. PCOS is also considered as a disorder of
androgen excess or hyperandrogenism [6] and this hyperandro-
genemia is suggested to be the common determinant of the
metabolic and reproductive abnormalities [7]. Combined oral
contraceptives (COCs) are the common treatment modalities used
for menstrual irregularities and hyperandrogenism in clinical
practice. Evaluating the effects of treatment strategies used in the

management of PCOS on clinical, hormonal and metabolic
parameters is crucial for the long term health consequences.

Methods

This randomized, prospective, open-label study was carried out at
Department of Obstetrics and Gynecology, Yuzuncu Yil
University, Van, Turkey. The study was approved by the Ethics
Commitee of the university. Written informed consent was
obtained from all participants. The diagnosis of PCOS was
made according to the 2003-Rotterdam criteria [8] when two of
the following three features were present: oligo- and/or anovula-
tion, clinical and/or biochemical signs of hyperandrogenism,
polycystic ovaries on ultrasound examination (the presence of
�12 follicles measuring 2–9 mm in diameter and/or ovarian
volume 410 cm3). Other etiologies must be excluded [8]. The
subjects took no medications (oral contraceptives, glucocortic-
oids, antiandrogens, insulin sensitizers, ovulation induction agents
or antiobesity drugs) for at least 6 months before entering the
study. The exclusion criteria included Cushing’s syndrome,
congenital adrenal hyperplasia, hyperprolactinemia, thyroid dys-
function, virilizing tumors, glucose intolerance or diabetes
mellitus, hepatic dysfunction, renal dysfunction, hypertension,
any contraindications for the use of COCs. Hirsutism was
evaluated using the modified Ferriman–Gallwey score (FGS)
[9]. A total of 150 consecutive women with PCOS were assessed
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for eligibility. Eighteen patients refusing to participate and 12
patients not meeting inclusion criteria were excluded. One
hundred and twenty subjects were randomized into two groups.
Group A received ethinyl estradiol 0.03 mg + drospirenone 3 mg
(EE + DRSP; n¼ 60) and Group B received ethinyl estradiol
0.03 mg + chlormadione acetate 2 mg (EE + CMA; n¼ 60). All
subjects were advised to take the pills with appropriate instruc-
tions cyclically for 24 months. In Group A, one patient at 6
months, two patients at 12 months discontinued the treatment. At
24 months one patient was lost to follow-up and 56 subjects
completed the study. In Group B, two patients at 6 months, two
patients at 12 months and three patients at 24 months discontinued
the treatment. One patient at 12 months, two patients at 24 months
were lost to follow up and 50 subjects completed the study
(Figure 1). Clinical, hormonal and biochemical parameters were
compared at baseline, 6 months, 12 months and 24 months. For
hormonal and biochemical analyses, samples were collected
between 8:00 AM and 10:00 AM, after an overnight fast during
the early follicular phase of the menstrual cycle. Levels of
luteinizing hormone (LH), follicle stimulating hormone (FSH),
total testosterone (TT), dehydroepiandrosterone sulfate (DHEAS),
estradiol (E2), insulin and sex hormone-binding globulin (SHBG)
were determined by chemiluminescent immunoassay using an
Immulite 2000 analyzer (Diagnostic Products, Los Angeles, CA,
USA). Glucose, total cholesterol (TC), high density lipoprotein
(HDL) cholesterol, low density lipoprotein (LDL) cholesterol and
triglyceride (TG) were measured by enzymatic colorimetric assay,
using a Roche–Hitachi PPModular Analyzer (Roche–Hitachi,
Tokyo, Japan). High sensitive C-reactive protein (hsCRP) was
determined using an immunonephelometric method on a BN II
analyzer (Dade Behring, Marburg, Germany). IR, defined by the

homeostasis model assessment IR index (HOMA-IR), was
calculated using the following equation: HOMA-IR¼ fasting
insulin (mU/L)� fasting glucose (mmol/L)/22.5 [10]. Free andro-
gen index (FAI) was calculated by the formula, FAI¼ (TT nmol/
L)/SHBG (nmol/L)� 100.

All data were analyzed using Statistical Package for the Social
Sciences 16.0 for Windows. All data were analyzed for normality
of distribution. Data are presented as mean ± standard deviation.
Student’s t-test or Mann–Whitney U-test was used for compari-
sons of the mean between the two groups, as appropriate.
Assuming an estimated difference for metabolic and hormonal
parameters of approximately 50%, the sample size for a two-sided
t-test with a 5% error and with an 80% of power was equal to 30
subjects. The results were considered significant if p values were
50.05; highly significant if p50.01.

Results

Table 1 shows the clinical, hormonal and metabolic characteris-
tics of the two groups. There were no statistically significant
differences between the groups in terms of mean age, menarche
age, BMI, systolic blood pressure, DHEAS, FSH, E2,
LDL-cholesterol, TG, TC, SHBG, testosterone and FAI
(p40.05). Diastolic blood pressure, WHR, HOMA-IR, LH and
FGS were significantly higher in the EE/DRSP group compared
with the EE/CMA group. HDL cholesterol and hsCRP were
significantly higher in the EE/CMA group than the EE/DRSP
one (Table 1).

Table 2 shows the comparison of the changes from baseline at
6, 12 and 24 months of the treatment between the two groups. The
changes in the BMI, WHR, diastolic and systolic blood pressure,
LDL cholesterol, triglycerides, DHEAS and testosterone were
similar between the groups. HDL cholesterol levels were
increased in both groups and the difference at 24 months was
statistically significant between the groups, favoring the EE/
DRSP one. The EE/CMA group showed a significant increase in
the total cholesterol level when compared with the EE/DRSP
group at 6, 12 and 24 months. The reduction in HOMA-IR index
at 12 and 24 months of the treatment was significantly higher in
the EE/DRSP group. The EE/DRSP group showed a significantly
higher reduction in FAI at 6 and 24 months and in FGS at 6, 12
and 24 months when compared with the EE/CMA group. The
changes in the SHBG and hsCRP levels were statistically
significant between the groups at 6, 12 and 24 months (Table 2).

Discussion

The aim of the present study was to compare the effects of two
COCs containing either CMA or DRSP in women with PCOS for
a 2-year follow-up period. PCOS is associated with long term
metabolic and cardiovascular health consequences, therefore, not
only should women with PCOS undergo a thorough and
comprehensive initial evaluation, but they should also be
evaluated for the long term effects of COCs. To our knowledge,
this is the first study that focuses on the effects of drospirenone
versus chlormadinone containing COCs on metabolic and
hormonal parameters for a period of 24 months.

In our study, there were no significant changes in the BMI,
WHR, diastolic and systolic blood pressures at 6, 12 and 24
months of treatment between the groups. In a recent review of
cochrane database, it is stated that there was no substantial
difference in weight in most comparisons of different combination
oral contraceptives [11]. In a study comparing effects of
chlormadinone acetate and drospirenone containing COCs com-
parable results were found in weight and BMI at the end of 6
months [12]. A randomized trial comparing cyproterone acetate,
desogestrel and drospirenone containing COCs reported similar

Assessed for  Eligibility

(n=150)

Refused to Par�cipate (n=18)

Not mee�ng inclusion criteria
(n=12)

Allocated to  EE/DRSP 

Group  A (n=60)

Allocated to  EE/CMA

Group  B (n=60)

Discon�nued (n=1)

At 6 months (n=59)

Discon�nued (n=2)

At 6 months (n=58)

Lost to follow up (n=1)

At 24 months (n=56)

Discon�nued (n=2)

Lost to follow up (n=1)

At 12 months (n=55)

Discon�nued (n=3)

Lost to follow up (n=2)

At 24 months (n=50)

Discon�nued (n=2)

At 12 months (n=57)

Figure 1. Flowchart of the subjects.
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Table 2. Changes from baseline at 6, 12 and 24 months of therapy.

Change from baseline

At 6 months At 12 months At 24 months

Parameters EE/DRSP EE/CMA EE/DRSP EE/CMA EE/DRSP EE/CMA

BMI Mean ± SD �0.3 ± 0.57 �0.12 ± 0.54 �0.97 ± 1.01 �0.76 ± 0.6 �1.33 ± 1.38 �1.18 ± 0.69
p 0.219 0.688 0.759

WHR Mean ± SD �0.001 ± 0.015 �0.002 ± 0.012 �0.017 ± 0.015 �0.016 ± 0.011 �0.023 ± 0.015 �0.026 ± 0.013
p 0.319 0.752 0.177

Diastolic blood pressure Mean ± SD �5.63 ± 6.95 �4.80 ± 6.39 �6.88 ± 7.66 �5.80 ± 8.04 �7.05 ± 8.08 �7.40 ± 9.54
p 0.601 0.393 0.908

Systolic blood pressure Mean ± SD �2.04 ± 18.41 �5.20 ± 6.46 �3.46 ± 19.54 �6.40 ± 7.76 �4.18 ± 17.88 �6.80 ± 8.19
p 0.408 0.847 0.885

HDL cholesterol Mean ± SD 4.73 ± 2.83 3.84 ± 2.43 9.55 ± 4.32 8.14 ± 3.85 14.77 ± 5.55 11.88 ± 5.71
p 0.151 0.088 0.018*

LDL cholesterol Mean ± SD 6.82 ± 3.6 5.90 ± 3.09 12.88 ± 5.43 11.82 ± 5.40 18.50 ± 7.24 18.16 ± 7.87
p 0.232 0.274 0.829

Triglyceride Mean ± SD 8.11 ± 2.37 7.92 ± 2.97 15.57 ± 4.05 14.60 ± 4.38 23.41 ± 5.32 21.44 ± 5.80
p 0.311 0.125 0.065

Total cholesterol Mean ± SD 7.61 ± 3.15 9.60 ± 4.20 14.61 ± 5.41 19.30 ± 5.28 22.14 ± 7.94 26.60 ± 16.61
p 0.011* 0.001** 0.001**

HOMA-IR Mean ± SD �0.16 ± 0.19 �0.11 ± 0.23 �0.37 ± 0.26 �0.26 ± 0.3 �0.49 ± 0.30 �0.34 ± 0.34
p 0.116 0.012* 0.002**

DHEAS Mean ± SD �11.79 ± 17.22 �8.72 ± 5.16 �21.43 ± 21.57 �17.34 ± 8.74 �30.8 ± 24.97 �25.6 ± 12.02
p 0.741 0.646 0.427

FGS Mean ± SD �0.71 ± 0.8 �0.30 ± 0.51 �1.68 ± 1.36 �0.88 ± 0.82 �2.55 ± 1.98 �1.42 ± 1.18
p 0.006** 0.002** 0.003**

SHBG Mean ± SD 6.34 ± 2.41 4.44 ± 1.77 13.29 ± 4.7 9.24 ± 3.36 21.48 ± 7.89 13.62 ± 4.34
p 0.001** 0.001** 0.001**

hs CRP Mean ± SD 0.30 ± 0.25 0.41 ± 0.28 0.55 ± 0.23 0.72 ± 0.32 0.79 ± 0.32 0.94 ± 0.33
p 0.050* 0.004** 0.020*

Total T Mean ± SD �0.16 ± 0.08 �0.15 ± 0.07 �0.36 ± 0.15 �0.34 ± 0.14 �0.55 ± 0.23 �0.51 ± 0.18
p 0.285 0.423 0.378

FAI Mean ± SD �2.84 ± 2.52 �1.91 ± 1.33 �4.65 ± 3.82 �3.40 ± 2.15 �5.97 ± 4.84 �4.41 ± 2.54
p 0.027* 0.055 0.041*

Values are expressed as mean ± SD.
FGS¼ Ferriman-Gallwey score,
HOMA-IR¼ homeostasis model assessment-insulin resistance, FAI¼ free androgen index
*p50.05.
**p50.01.

Table 1. Clinical, hormonal and metabolic characteristics of groups.

EE/DRSP EE/CMA
Variable n¼ 56 n¼ 50 p

Age (y) 25.36 ± 2.91 24.82 ± 3.20 0.368
Menarche age (y) 12.87 ± 1.08 13.02 ± 1.13 0.502
BMI (kg/m2) 24.82 ± 3.32 23.56 ± 3.32 0.055
Systolic blood pressure (mmHg) 114.71 ± 17.93 115.00 ± 9.53 0.921
Diastolic blood pressure (mmHg) 73.57 ± 6.79 70.30 ± 8.04 0.025*
WHR 0.80 ± 0.07 0.75 ± 0.06 0.001**
HOMA-IR 3.04 ± 0.85 2.50 ± 0.81 0.001**
DHEAS (mg/dL) 186.25 ± 82.51 154.60 ± 66.82 0.057
LH (mIU/mL) 8.54 ± 2.06 6.34 ± 1.55 0.001**
FSH (mIU/mL) 4.64 ± 0.80 4.46 ± 0.66 0.213
E2 (pg/dL) 51.98 ± 11.14 50.52 ± 10.97 0.498
HDL cholesterol (mg/dL) 53.11 ± 10.89 57.26 ± 7.74 0.025*
LDL cholesterol (mg/dL) 92.86 ± 24.81 92.38 ± 20.24 0.914
Triglyceride 98.43 ± 22.02 100.52 ± 22.15 0.627
Total cholesterol (mg/dL) 174.75 ± 25.70 176.44 ± 25.93 0.737
FGS 9.98 ± 4.86 5.56 ± 3.44 0.001**
SHBG (nmol/L) 25.73 ± 10.70 24.84 ± 8.35 0.636
hsCRP (mg/L) 3.77 ± 0.96 4.26 ± 1.03 0.014*
Total T (nmol/L) 2.07 ± 1.10 1.81 ± 0.76 0.314
FAI 9.39 ± 6.63 7.97 ± 4.32 0.268

Values are expressed as mean ± SD.
FGS¼ Ferriman–Gallwey score, HOMA-IR¼ homeostasis model assessment-insulin resistance,

FAI¼ free androgen index.
*p50.05.
**p50.01.
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changes among the groups in the BMI, WHR, diastolic and
systolic blood pressures after 12 months of therapy [13].

The change in the LDL cholesterol and triglyceride levels was
similar between the groups. The EE/CMA group showed a
significant increase in the total cholesterol level when compared
with the EE/DRSP group at 6, 12 and 24 months. The change in
the value of HDL cholesterol level at the 24 months of treatment
was statistically significantly higher in the EE/DRSP group.

Combined oral contraceptives are the most common treatment
modality in women with PCOS. Taking into consideration the
long term consequences of PCOS and long term treatment
duration; the adverse and beneficial aspects of the oral contra-
ceptives should be considered. Since both groups showed an
increase in the cholesterol levels, consistent with the data reported
in the previous studies [14–16]; the significantly higher increase
of the HDL levels in the EE/DRSP group and the significantly
higher increase of the total cholesterol levels in the EE/CMA
group could be important factors for selecting the appropriate
COC pill. Conversely, a retrospective cross-sectional study
showed that lipid profiles were similar between COC users and
non-users; however, the parameters were not evaluated for
different types of COC pills [17].

C-reactive protein which is considered to be a marker of
inflammation and a cardiovascular risk factor has been suggested
to be higher in women with PCOS [15,18,19]. In the present study,
we found that the change in the hsCRP levels were statistically
significantly higher at 6, 12 and 24 months in the EE/CMA group
when compared with the increase in the EE/DRSP group.

IR which can be defined as decreased sensitivity or respon-
siveness to metabolic actions of insulin, affects between 10% to
25% of general population [3,20]. IR is the most significant
metabolic aberration in women with PCOS as 50–70% of women
with PCOS has variable degrees of IR [3]. Additionally, IR was
found to be related with multiple metabolic disorders including
diabetes mellitus, obesity, hypertension, dyslipidemia and cardio-
vascular diseases [4]. IR is an important key factor in the
pathogenesis of both metabolic syndrome and PCOS. Treatment
modalities improving IR will be beneficial for the future
cardiovascular and type 2 diabetes risks [4]. In the present
study, we found that the EE/DRSP group showed a significantly
higher reduction in HOMA-IR index at 12 and 24 months when
compared with the EE/CMA group. In a study of six-month
duration that compared three treatment groups of 20 mg EE plus
3 mg drospirenone COC only, COC plus metformin and COC plus
cyproterone acetate; though the difference did not reach statistical
significance, it was found that the indices of insulin sensitivity
was slightly decreased in the drospirenone only and drosperinone
plus metmorfin groups [21]. Chlormadinone acetate is a proges-
terone derivate that has a strong affinity for the progesterone
receptor, and it has an antiandrogenic effect with no antiminer-
alocorticoid effect [22]. Drospirenone is a progestin derived from
17 alpha spironolactone which has both antimineralocorticoid and
antiandrogenic effects [21,23]. It has been suggested that
aldosterone induces IR [24,25] and therefore the antimineralo-
corticoid effect of drospirenone also has a beneficial effect on
insulin sensitivity [21].

As Table 2 shows, the EE/DRSP group has a significantly
higher reduction in FAI at 6 and 24 months and in FGS at 6, 12
and 24 months when compared with the EE/CMA group. In a
study comparing drospirenone, chlormadinone acetate, desoges-
trel, gestodene containing COC pills, it has been suggested that
the reduction in the mean concentration of androgens was highest
in the DRSP group and then the CMA, gestodene, desogestrel
groups, respectively [26]. A similar effect was reported in another
study with a more pronounced decrease in FAI at 3 months and in
FGS at 6 months with drospirenone when compared with

chlormadinone acetate [12]. A recent cross-sectional study
demonstrated that hyperandrogenemia is a common underlying
feature of reproductive and metabolic components of PCOS. The
women with PCOS with hyperandrogenemia had higher BMI,
greater waist circumferences, elevated cardiovascular risk factors
with high blood pressure, lipid abnormalities and IR.
Hyperandrogenemia was also found to be a significant predictor
of metabolic syndrome and it was related with anthropometric,
metabolic and oligomenorrhea variables [7]. There are also
studies demonstrating the association of hyperandrogenism with
metabolic risk in PCOS [27,28].

Oral contraceptives are commonly used in women with PCOS
not only for a regular menstrual cycle but also for improving
clinical signs of hyperandrogenism. While improving clinical
features, the possible harmful effects of COCs should also be
considered. Since PCOS is a heterogeneous clinical condition, a
comprehensive evaluation of COCs should be determined on
hormonal and metabolic features in a long term period for the
appropriate treatment.

In conclusion, our study showed that concerning the effects on
lipid profiles, hsCRP levels, IR and hyperandrogenism; drospir-
enone containing COC is found to be more beneficial for the long
term cardiovascular and metabolic aspects of PCOS when
compared with the chlormadinone acetate containing COC.
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