
Vol.:(0123456789)1 3

Journal of Endocrinological Investigation (2020) 43:483–492 
https://doi.org/10.1007/s40618-019-01133-3

ORIGINAL ARTICLE

Clinical, hormonal and metabolic parameters in women with PCOS 
with different combined oral contraceptives (containing 
chlormadinone acetate versus drospirenone)

A. Podfigurna1 · B. Meczekalski1 · F. Petraglia2 · S. Luisi3

Received: 4 June 2019 / Accepted: 16 October 2019 / Published online: 25 October 2019 
© The Author(s) 2019

Abstract
Introduction Polycystic ovary syndrome (PCOS) is a common endocrine disorder affecting 5–10% of women of reproduc-
tive age. It is characterized by chronic anovulation leading to menstrual disorders, and increased infertility. The syndrome 
can also manifest as hirsutism and acne.
Aim of the study The aim of the study was to compare, over a duration of 6 months, the effects of drospirenone (DRSP) 
versus chlormadinone acetate (CMA) containing oral contraceptives (OCs) on clinical, hormonal, and metabolic parameters 
in 120 PCOS women.
Materials and methods 120 women with the diagnosis of PCOS according to the Rotterdam 2003 criteria were recruited to 
the study. All patients were divided to two treatment groups of OCs, containing: 3 mg DRSP/30 mcg EE (ethinylestradiol) 
(60 patients) and 2 mg CMA/30 mcg EE (60 patients). Clinical parameters such as hirsutismus and acne were evaluated. 
Metabolic parameters such as serum insulin, glucose concentration, homeostatic model assessment of insulin resistance, body 
mass index, systolic and diastolic blood pressures were also measured. Among hormonal parameters, serum estradiol, lutein-
izing hormone, follicle-stimulating hormone, prolactin, testosterone, dehydroepiandrosterone sulfate, thyroid-stimulating 
hormone, and free thyroxine were measured.
Results The use of both DRSP- or CMA-containing OCs provided similar positive therapeutic effects with regard to clini-
cal, metabolic, and hormonal parameters. Among clinical parameters, like hirsutismus, after 6 months of continuous OC 
treatment, a statistically significant improvement was observed in both groups: DRSP (p <  0.0001) and CMA OC treatment 
(p < 0.0001). In addition, significant improvement was showed according to acne lesions both after DRSP (p < 0.0001) and 
CMA treatments (p < 0.0001). Among glucose, insulin levels and HOMA-IR, there were statistically significant higher levels 
in both groups after DRSP (p < 0.0001, p < 0.0001, p < 0.05) and CMA OC treatment (p < 0.02, p < 0.0001, p < 0.0001). Hor-
monal parameters such as LH, FSH, prolactin, testosterone and DHEA-S were statistically significant lower in both groups 
after DRSP (p < 0.0001, p < 0.0001, p < 0.01, p < 0,002, and p < 0.0001) and CMA OC treatment (p < 0.0001, p < 0.0001, 
p < 0.04, p < 0.002, and p < 0.0001).
Conclusions Further research, however, is needed not only to define optimal duration, and to clarify the effects of treatment 
on long-term metabolic outcomes, but also to explore different treatment options and possible combined therapies.
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Introduction

Polycystic ovary syndrome (PCOS) is a common endocrine 
disorder affecting 5–10% of women of reproductive age. It 
is characterized by chronic anovulation leading to menstrual 
dysregulation (oligomenorrhea, amenorrhea), and increased 
infertility [1, 2].

The diagnosis of PCOS is based on the Rotterdam 2003 
criteria that include the presence of two out of three of the 
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following features: oligo/anovulation, clinical and/or bio-
chemical hyperandrogenism, and polycystic ovaries by 
gynecological ultrasound [3]. Among hyperandrogenization 
symptoms, hirsutism is leading symptom. Other skin-related 
symptoms such as acne, seborrhea, androgenic alopecia are 
more rare in PCOS patients.

The endocrine profile of women with PCOS is character-
ized by high plasma concentrations of ovarian and adrenal 
androgens, gonadotropin abnormalities, a relative increase in 
estrogen levels (especially estrone) derived from the periph-
eral conversion of androgens, reduced serum levels of sex 
hormone-binding globulin (SHBG), and often high serum 
level insulin (INS) [4].

Hyperandrogenemia is a key feature of the syndrome, 
with excess androgens mainly of ovarian origin, although 
an adrenal source must always be considered as well. 
Most, but not all, women with PCOS have high plasma 
levels of androgens. Androstenedione (A) and testosterone 
(T) are markers of ovarian androgen secretion, and dehy-
droepiandrosterone sulfate (DHEAS) is the best marker 
of adrenal secretion. Hyperandrogenemia is not always 
apparent clinically. In certain patient groups, notably 
patients of Asian descent, hyperandrogenemia will often 
be present in the absence of superficial symptoms such as 
acne or hirsutism [5].

As the symptoms of PCOS accumulate and intensify, 
they can often lead to significant deterioration in quality 
of life, increase in stress, and negatively affecting psycho-
logical and sexual well-being [6–10].

The risk of comorbidities and long-term health con-
sequences are higher among women with PCOS. These 
women generally have a higher chance of developing com-
plications such as type II diabetes, obesity, hypertension, 
dyslipidemia and cardiovascular system diseases [11–14]. 
Zhang et al. discovered significantly higher serum irisin 
levels in women with the diagnosis of PCOS women com-
pared with healthy women. Circulating concentrations of 
irisin were associated with hyperandrogenism, but not with 
oligoanovulation or PCO morphology [15]. According to 
Barry et al. meta-analysis, the risk of endometrial cancer 
in PCOS patients was significantly increased with odds 
(OR) 2.79 [16].

Insulin resistance is a common feature of PCOS and is 
more often seen in obese women, suggesting that PCOS and 
obesity have a synergistic effect on the magnitude of insulin 
dysregulation. Obesity leads to increased insulin secretion 
by beta-cells and a compensatory hyperinsulinemia. Insulin 
resistance with associated hyperinsulinemia has been caus-
ally linked to all features of PCOS, such as hyperandrogen-
ism, reproductive disorders, acne, hirsutism and metabolic 
disturbances [17–20].

Women with PCOS have increased blood pressure, 
endothelial dysfunction, reduced arterial compliance, central 

obesity, dyslipidemia, low-grade chronic inflammation, and 
increased endothelin-1 and homocysteine [21].

The treatment of PCOS aims to reduce clinical features 
of the disorder and depends largely on the symptoms that 
are most troublesome to the patient. Response to therapy is 
slow, with biochemical reversal preceding clinical change 
by as much as 6–9 months. Treatment of PCOS requires a 
concerted effort on many fronts; non-pharmacological meas-
ures are universally recommended and include proper diet 
and exercise as weight reduction is critical if obese or when 
required to reestablish insulin sensitivity [22].

The most popular method of treating women with PCOS, 
with proven effectiveness, is the contraceptive pill, consist-
ing of estrogens and progestogen [23]. The action of the 
contraceptive pill by inhibiting the hypothalamic-pituitary-
ovarian axis causes regulation of the menstrual cycle in this 
group of women [24]. This type of treatment additionally 
has a positive effect on improving symptoms and hormonal 
parameters.

The most spectacular effect of the contraceptive pill 
seems to be the inhibition of androgen production by the 
ovaries [25, 26].

Aim of the study

Compare clinical (hirsutism, acne), metabolic [glucose 
(GLU), insulin (INS), homeostatic model assessment of 
insulin resistance (HOMA-IR), systolic (SBP) and dias-
tolic blood pressure (DBP), body mass index (BMI)] and 
hormonal [luteinizing hormone (LH), follicle-stimulating 
hormone (FSH), prolactin (PRL), testosterone (T), dehy-
droepiandrosterone sulfate (DHEA-S), thyroid-stimulat-
ing hormone (TSH), and free thyroxine (fT4)] parameters 
in women with PCOS following treatment with com-
bined oral contraceptives—OCs containing either 3 mg 
Drospirenone (DRSP) or 2 mg Chlormadinone acetate 
(CMA) and 30 mcg Ethinyl estradiol (EE).

The aim of the study is based on comparison of DRSP 
versus CMA OCs treatment on metabolic and hormonal 
parameters in PCOS patients. The choice of described two 
hormonal preparations is based on our conscious choice. 
These two progestogens are classified to different proge-
stagens groups and present different mechanism of action. 
Drospirenone (referred to fourth-generation progestins) 
presents mainly progestogenic, antimineralocorticoid and 
antiandrogenic effects. Chlormadinone acetate (is referred 
to first generation progestins) and presents progestagenic, 
antiandrogenic and weak glucocorticoid activity. From 
this point of view, two formulas of OC (CMA vs DRSP) 
theoretically can exert different effects on hormonal and 
metabolic parameters in PCOS patients.
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Experimental section

Patients and methods

120 women with PCOS (age 26.92 ± 4.72 years) were 
recruited to the study. The diagnosis of PCOS was estab-
lished based on the Rotterdam 2003 criteria [3]. All sub-
jects were Caucasian, and were admitted to the Depart-
ment of Gynecological Endocrinology, Poznan University 
of Medical Sciences, Poznan, Poland. Every subject was 
thoroughly interviewed by a physician, who collected a 
focused history covering gynecological, endocrine, psy-
chiatric, and neurological health. Current illnesses, medi-
cations, allergies, recent weight changes, and menstrual 
details were also recorded. Patients receiving hormonal 
therapy (including OCs) or who had undergone hormo-
nal therapy in the previous 6 months were excluded from 
the study. Patients reporting any chronic illness were also 
excluded. Weight and height of each subject was recorded, 
and BMI was calculated. Serum concentrations of E2, LH, 
FSH, PRL, T, DHEA-S, GLU, INS, TSH, and fT4 were 
measured by immunoenzymatic assay (ELISA). After 
overnight fasting, a blood sample was drawn from the 
cubital vein of each subject and collected in ethylenedi-
aminetetraacetic acid-coated tubes between 7.30 a.m. and 
9.00 a.m. Blood samples were drawn during the follicular 
phase (between the 8th and 12th day following the start 
of menstrual flow). Hirsutism was evaluated in each sub-
ject using the modified Ferriman and Gallwey scale (F–G 
scale) and acne lesions qualified subjectively on a scale 
between 0 and 3 points [27].

The modified F–G scale is a visual estimation method to 
determine hairiness in nine androgen-dependent body areas. 
This scale is limited by its subjective nature, but is currently 
the most widely recognized method of scoring hirsutism. 
The scale ranges from 0 to 36 points, with 8 points consid-
ered the minimal threshold for hirsutism.

Women were randomly assigned, using a random number 
scale, to one of two treatment groups of OCs, each, respec-
tively, containing:

3 mg DRSP/30 mcg EE − 60 patients,
2 mg CMA/30 mcg EE − 60 patients.

Treatment was prescribed for a duration of 6 months (6 
cycles counting 21 days hormone therapy followed by 7 days 
hormone free interval).

Statistical analysis

STATISTICA 10 was used to analyze the data (StatSoft, 
United States of America). Student’s t test was used to 

compare means between treatment groups. Results were 
considered statistically significant at p < 0.05.

Table 1  Clinical parameters (hirsutism and acne) in patients with 
PCOS before and after 6 months of DRSP treatment

Clinical parameter Patients with 
PCOS before 
treatment

After 6 months 
of DRSP treat-
ment

p value

Hirsutism (F–G 
scale)

17.86 ± 5.32 9.32 ± 4.98 < 0.0001

Acne (scale from 
0 to 3)

2.32 ± 0.89 0.31 ± 0.78 < 0.0001

Table 2  Clinical parameters (hirsutism and acne) in patients with 
PCOS before and after 6 months of CMA treatment

Clinical parameter Patients with 
PCOS before 
treatment

After 6 months 
of CMA treat-
ment

p value

Hirsutism (F–G 
scale)

17.86 ± 5.32 9.55 ± 5.45 < 0.0001

Acne (scale from 
0 to 3)

2.32 ± 0.89 0.45 ± 0.98 < 0.0001

Table 3  Comparison of clinical parameters (hirsutism and acne) 
in patients with PCOS after 6  months of DRSP treatment and after 
6 months of CMA treatment

Clinical parameter After 6 months 
of DRSP treat-
ment

After 6 months 
of CMA treat-
ment

p value

Hirsutism (F–G scale) 9.32 ± 4.98 9.55 ± 5.45 0.81
Acne (scale from 0 

to 3)
0.31 ± 0.78 0.45 ± 0.98 0.39

Table 4  Metabolic parameters (glucose, insulin, HOMA-IR, systolic 
and diastolic blood pressure, BMI) in patients with PCOS before and 
after 6 months of DRSP OC treatment

Metabolic param-
eters

Patients with 
PCOS before 
treatment

After 6 months of 
DRSP OC treat-
ment

p value

GLU (mg/dL) 86.46 ± 4.32 87.54 ± 4.98 0.21
INS (mU/mL) 17.89 ± 4.23 10.32 ± 5.01 < 0.0001
HOMA-IR 3.8 ± 0.19 2.2 ± 0.11 < 0.0001
SBP (mmHg) 128.42 ± 23.98 120.10 ± 21.76 < 0.05
DBP (mmHg) 82.71 ± 12.67 79.32 ± 13.23 0.15
BMI (kg/m2) 28.13 ± 5.79 26.34 ± 4.83 0.07
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Ethical considerations

All subjects provided informed consent to participate in the 
study before being included recruited. The study was con-
ducted in accordance with the Declaration of Helsinki, and 
the study protocol was approved by the Ethics Committee 

of Poznan University of Medical Sciences, Poznan, Poland 
(project identification code: 516/16).

Results

The parameters measured at baseline did not differ between 
the two study groups. Upon completing of the study, no sig-
nificant differences were noted between the two study groups 
with respect to their selected end-points. Deviations from 
baseline of the measured parameters associated with treat-
ment using DRSP and CMA OCs are indicated in bold in 
Tables 1, 2, 3, 4, 5, 6, 7, 8, 9.

Clinical parameters of all patients with PCOS before 
treatment and in the two groups of patients after treat-
ment are shown in Tables 1, 2, 3. Before treatment, all 
women suffered from hirsutism, with a mean score of 
17.86 ± 5.32 points according to the F–G scale. After 

Table 5  Metabolic parameters (glucose, insulin, HOMA-IR, systolic 
and diastolic blood pressure, BMI) in patients with PCOS before and 
after 6 months of CMA OC treatment

Metabolic param-
eters

Patients with 
PCOS before 
treatment

After 6 months of 
CMA OC treat-
ment

p value

GLU (mg/dl) 86.46 ± 4.32 88.45 ± 5.03 0.02
INS (mU/mL) 17.89 ± 4.23 11.53 ± 4.92 < 0.0001
HOMA-IR 3.8 ± 0.19 2.5 ± 0.12 < 0.0001
SBP (mmHg) 128.42 ± 23.98 119.20 ± 22.34 0.03
DBP (mmHg) 82.71 ± 12.67 78.39 ± 11.99 0.06
BMI (kg/m2) 28.13 ± 5.79 27.21 ± 4.92 0.35

Table 6  Comparison of metabolic parameters (glucose, insulin, 
HOMA-IR, systolic and diastolic blood pressure, BMI) in patients 
with PCOS after 6 months of DRSP OC treatment and after 6 months 
of CMA OC treatment

Metabolic param-
eters

After 6 months of 
DRSP OC treat-
ment

After 6 months of 
CMA OC treat-
ment

p value

GLU (mg/dL) 87.54 ± 4.98 88.45 ± 5.03 0.32
INS (mU/mL) 10.32 ± 5.01 11.53 ± 4.92 0.18
HOMA-IR 2.2 ± 0.11 2.5 ± 0.12 0.21
SBP (mmHg) 120.10 ± 21.76 119.20 ± 22.34 0.82
DBP (mmHg) 79.32 ± 13.23 78.39 ± 11.99 0.69
BMI (kg/m2) 26.34 ± 4.83 27.21 ± 4.92 0.33

Table 7  Hormonal parameters (E2, LH, FSH, PRL, T, DHEA-S, 
TSH, fT4) in patients with PCOS before and after 6 months of DRSP 
OC treatment

Hormonal param-
eters

Patients with 
PCOS before 
treatment

After 6 months of 
DRSP OC treat-
ment

p value

Estradiol, E2 (pg/
mL)

55.42 ± 21.65 56.67 ± 22.84 0.23

LH (mIU/mL) 13.66 ± 6.79 4.82 ± 3.28 < 0.0001
FSH (mIU/mL) 7.27 ± 1.87 4.98 ± 1.32 < 0.0001
PRL (ng/mL) 17.98 ± 5.23 16.56 ± 4.78 0.01
T (ng/mL) 0.75 ± 0.38 0.57 ± 0.23 0.002
DHEA-S 

(µmol/L)
11.01 ± 3.67 6.35 ± 2.78 < 0.0001

TSH (uIU/mL) 3.56 ± 1.29 3.54 ± 1.31 0.93
fT4 (ng/dL) 1.60 ± 0.43 1.59 ± 0.39 0.89

Table 8  Hormonal parameters (E2, LH, FSH, PRL, T, DHEA-S, 
TSH, fT4) in patients with PCOS before and after 6 months of CMA 
OC treatment

Hormonal param-
eters

Patients with 
PCOS before 
treatment

After 6 months of 
CMA OC treat-
ment

p value

Estradiol, E2 (pg/
mL)

55.42 ± 21.65 57.89 ± 23.12 0.19

LH (mIU/mL) 13.66 ± 6.79 4.78 ± 2.98 < 0.0001
FSH (mIU/mL) 7.27 ± 1.87 4.72 ± 1.92 < 0.0001
PRL (ng/mL) 17.98 ± 5.23 17.23 ± 3.97 0.04
T (ng/mL) 0.75 ± 0.38 0.56 ± 0.26 0.002
DHEA-S 

(µmol/L)
11.01 ± 3.67 6.98 ± 2.89 < 0.0001

TSH (uIU/mL) 3.56 ± 1.29 3.57 ± 1.33 0.97
fT4 (ng/dL) 1.60 ± 0.43 1.59 ± 0.41 0.90

Table 9  Comparison of hormonal parameters (E2, LH, FSH, PRL, T, 
DHEA-S, TSH, fT4) in patients with PCOS after 6 months of DRSP 
treatment and after 6 months of CMA OC treatment

Hormonal param-
eters

After 6 months of 
DRSP OC treat-
ment

After 6 months of 
CMA OC treat-
ment

p value

Estradiol, E2 (pg/
mL)

56.67 ± 22.84 57.89 ± 23.12 0.24

LH (mIU/mL) 4.82 ± 3.28 4.78 ± 2.98 0.94
FSH (mIU/mL) 4.98 ± 1.32 4.72 ± 1.92 0.39
PRL (ng/mL) 16.56 ± 4.78 17.23 ± 3.97 0.41
T (ng/mL) 0.57 ± 0.23 0.56 ± 0.26 0.82
DHEA-S (µmol/L) 6.35 ± 2.78 6.98 ± 2.89 0.23
TSH (uIU/mL) 3.54 ± 1.31 3.57 ± 1.33 0.90
fT4 (ng/dL) 1.59 ± 0.39 1.59 ± 0.41 1.00
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6 months of continuous OC treatment, a statistically signif-
icant improvement was observed in both groups. Follow-
ing treatment with DRSP, patients had a mean F–G score 
of 9.32 ± 4.98 (p < 0.0001), and following CMA OC treat-
ment, a mean F–G score of 9.55 ± 5.45 (p < 0.0001) was 
recorded. No statistically significant difference in score 
was noticed between DRSP and CMA OCs groups after 
6 months of treatment in women with PCOS (p = 0.81) 
(Table 3).

A secondary clinical parameter used for assessment was 
the severity of acne lesions. Before treatment, all women had 
been diagnosed with acne (mean score 2.32 ± 0.89 points). 
At end point, both DRSP and CMA treatment groups 
showed significant improvement: 0.31 ± 0.78 (p < 0.0001) 
and 0.45 ± 0.98 (p < 0.0001), respectively. A non-statistically 
significant difference was observed between the DRSP and 
CMA OCs treatment groups following 6 months of treatment 
in women with PCOS (p = 0.81) (Table 3).

The metabolic parameters of all patients before treatment 
and of the two patient groups after treatment are shown 
in Tables 4, 5, 6. Serum GLU and INS concentrations, 
HOMA-IR, SBP and DBP, and BMI were calculated. All 
these parameters were classified as metabolic parameters. 
The average fasting serum GLU concentration in patients 
with PCOS before treatment was 86.46 ± 4.32 mg/dL. After 
6 months of DRSP OC treatment, serum GLU average level 
had increased (87.54 ± 4.98 mg/dL), but with no appreciable 
statistically significance (p = 0.21). After 6 months of CMA 
OC treatment, however, the average fasting serum GLU 
level had also increased (88.45 ± 5.03 mg/dL), a change 
that was calculated to be statistically significant (p = 0.02). 
When comparing the effects on serum GLU concentration 
between treatment groups, there was no statistical differ-
ences between treatment with DRSP and CMA OCs for 
6 months in women with PCOS (p = 0.32).

The average serum INS concentration in women with 
PCOS before treatment was 17.89 ± 4.23 mU/mL. After 
6 months of DRSP OC treatment, the average serum INS 
levels decreased significantly to 10.32 ± 5.01  mU/mL 
(p < 0.0001). Similarly, a statistically significant decline was 
observed in the group of patients treated with CMA OC: 
11.53 ± 4.92 mU/mL (p < 0.0001). There was, however, no 
statistically significant difference in the serum INS levels 
between groups following treatment with DRSP and CMA 
OCs (p = 0.18).

Knowing how essential insulin resistance is as a meta-
bolic parameter in PCOS, HOMA-IR was assessed in all 
patients. The average HOMA-IR score in women with PCOS 
recruited to this study was 3.8 ± 0.19. Among patients treated 
with DRSP OC, HOMA-IR after 6 months of treatment had 
decreased significantly to 2.2 ± 0.11 (p < 0.0001). The aver-
age HOMA-IR score in patients with PCOS after 6 months 
of CMA OC treatment had also decreased significantly to 

2.5 ± 0.12 (p < 0.0001). When comparing both treatment 
groups, however, no statistically significant differences were 
observed in HOMA-IR score (p = 0.21).

The average SBP in patients before treatment was 
128.42 ± 23.98  mmHg. After 6  months of DRSP 
OC treatment, a statistically significant decrease to 
120.10 ± 21.76 mmHg (p < 0.05) was observed. Similarly, 
following 6  months of CMA OC treatment, a statisti-
cally significant decline in SBP to 119.20 ± 22.34 mmHg 
(p = 0.03) was observed. Once again, there was no statisti-
cally significant difference in SBP decline between groups 
following treatment with DRSP or CMA OC (p = 0.82).

The average DBP in patients before treatment was 
82.71 ± 12.67 mmHg. Among patients treated with DRSP 
OC, the average DBP decreased to 79.32 ± 13.23 mmHg 
(p = 0.15) after 6 months of treatment; this change was 
not found to be statistically significant. The average DBP 
in patients following 6 months of CMA OC treatment also 
decreased to 78.39 ± 11.99 mmHg and was also not found to 
be significantly significant. When comparing both treatment 
groups, no statistically significant differences were observed 
between post-treatment DBP values (p = 0.21).

The final parameter that was assessed was BMI. The 
average BMI in women with PCOS before treatment was 
28.13 ± 5.79 kg/m2. The average BMI calculated in the 
DRSP OC treatment group after 6 months of therapy was 
26.34 ± 4.83 kg/m2 (p = 0.07), a change that was calculated 
to not be statistically significant. After 6 months of CMA 
OC treatment, the average BMI had also decreased, although 
even less significantly, to 27.21 ± 4.92 kg/m2 (p = 0.35). 
There was no statistically significant difference in BMI 
change between the treatment groups (p = 0.33).

Hormonal parameters of all patients before treatment 
and following treatment in one of the two treatment groups 
are shown in Tables 7, 8, 9. The average serum E2 level in 
patients with PCOS prior to treatment was 55.42 ± 21.65 pg/
mL. After 6 months of DRSP OC treatment, serum E2 lev-
els increased mildly, but not statistically significantly to 
56.67 ± 22.84 pg/mL (p = 0.23). After 6 months of CMA 
OC therapy serum E2 level also increased (57.89 ± 23.12 pg/
mL, p = 0.19), but as in the DRSP OC group, without statis-
tical significance. The increases in serum E2 levels was not 
found to differ significantly between DRSP and CMA OC 
treatment groups (p = 0.24).

The average serum LH level in patients before treatment 
was 13.66 ± 6.79 mIU/mL. After 6 months of therapy, a sta-
tistically significant drop in serum LH was observed in both 
treatment groups. The DRSP OC group averaged 4.82 ± 3.28 
mIU/mL serum LH, p < 0.0001, while the CMA OC group 
averaged 4.78 ± 2.98 mIU/mL (p < 0.0001) serum LH con-
centration. There was no statistically significant difference 
in post-treatment serum LH levels between the DRSP and 
CMA OC groups (p = 0.94).
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The average serum FSH concentrations in subjects before 
treatment were 7.27 ± 1.87 mIU/mL. After 6 months of ther-
apy, a decrease deemed statistically significant in serum FSH 
was observed in both treatment groups. The average serum 
FSH level had dropped to 4.98 ± 1.32 mIU/mL (p < 0.0001) 
in the DRSP OC group and 4.72 ± 1.92 mIU/mL (p < 0.0001) 
in the CMA OC group. When comparing inter-group serum 
FSH following treatment, no statistically significant differ-
ences were observed (p = 0.39).

The average baseline serum PRL level in patients 
included in this study was 17.98 ± 5.23  ng/mL. After 
6 months of DRSP OC treatment, serum PRL levels fell to 
an average of 16.56 ± 4.78 ng/mL (p = 0.01). PRL levels in 
the CMA OC group fell to 17.23 ± 3.97 ng/mL (p = 0.04) 
following the same treatment time. There was no statistically 
significant difference in serum PRL following treatment in 
the DRSP or CMA OC groups (p = 0.41).

The average baseline serum T concentration in women 
participating in this study was 0.75 ± 0.38 ng/mL. Follow-
ing 6 months duration of therapy, lower levels of T were 
observed on average, in both treatment groups. Serum T lev-
els in the DRSP OC therapy group averaged 0.57 ± 0.23 ng/
mL (p = 0.002). Similarly, the average serum T level in the 
CMA OC therapy group was 0.56 ± 0.26 ng/mL (p = 0.002). 
The average serum T concentration following treatment did 
not differ significantly between the DRSP and CMA OC 
groups (p = 0.82).

DHEA-S was also measured in the study participants. 
The average baseline serum DHEA-S concentration in 
women included in this study was 11.01 ± 3.67 µmol/L. 
After 6 months of treatment in both the DRSP OC therapy 
group and the CMA OC therapy group, statistically sig-
nificant changes in average serum DHEA-S levels were 
observed. Subjects in the DRSP OC group had an average 
DHEA-S level of 6.35 ± 2.78 µmol/L (p < 0.0001) following 
therapy, whereas subjects in the CMA OC group averaged 
6.98 ± 2.89 µmol/L (p < 0.0001). Differences in DHEA-S 
levels between groups following treatment, however, were 
not found to be statistical significant (p = 0.23).

Hormones of the thyroid gland were assessed in all 
patients participating in this study. The average serum 
TSH level at baseline for women entering this study was 
3.56 ± 1.29 uIU/mL. Following 6 months of OC therapy, 
TSH levels were reevaluated, finding no statistically signifi-
cant difference in their serum concentrations (3.54 ± 1.31 
uIU/mL, p = 0.93 in the DRSP OC group and 3.57 ± 1.33 
uIU/mL, p = 0.97 in the CMA OC group). Likewise, there 
was no appreciable difference in the effect of treatment on 
serum TSH concentration between groups (p = 0.90). The 
average serum fT4 level at baseline of women in this study 
was 1.60 ± 0.43 ng/dL. As with TSH levels, there was no 
significant change in fT4 levels following 6 months of OC 
therapy. Patients in the DRSP OC group had an average fT4 

level of 1.59 ± 0.39 ng/dL (p = 0.89) following 6 months of 
treatment, whereas subjects in the CMA OC treatment group 
had an average fT4 level of 1.59 ± 0.41 ng/dL (p = 0.90). 
There was no significant difference in fT4 level change post-
treatment between groups (p = 1.00).

Discussion

When considering clinical parameters following treatment 
with both DRSP or CMA OCs in patients with PCOS, there 
was a statistically significant improvement both in the degree 
of hirsutism (as quantified by the F–G scale), and the level 
of acne reduction. No statistically significant difference was 
observed in the effect on clinical parameters between the 
two treatments.

When considering metabolic parameters, there was a 
statistically significant increase in serum GLU concentra-
tions after 6 months of treatment with CMA OC. No such 
change was observed in the DRSP OC treatment group after 
6 months. SBP and average serum INS levels were signifi-
cantly lower after 6 months of treatment in both groups.

Average HOMA-IR score among subjects treated with 
DRSP or CMA OCs was significantly decreased when com-
pared to baseline HOMA-IR. DBP and BMI, however, did 
not change significantly changed following hormonal ther-
apy. Overall, there was no statistically significant difference 
in endpoint metabolic parameters between the DRSP and 
CMA OCs treatment groups.

Serum LH, FSH, PRL, T, and DHEA-S levels were all 
significantly decreased after 6 months of treatment in both 
the DRSP and CMA OC groups, while E2, TSH, and fT4 
serum levels were not.

As was observed with the metabolic parameters, serum 
hormone concentrations at endpoint did not differ signifi-
cantly between DRSP and CMA groups.

Estro-progestins are the primary treatment in PCOS. 
They act by reducing androgen synthesis, reducing serum 
androgen concentration and peripheral blocking activity in 
target tissues. OCs reduce the secretion of LH and FSH, 
thus decreasing ovarian androgen production and stimulate 
sex hormone-binding globulin (SHBG) production in the 
liver. As demonstrated in this study, estro-progestins reduced 
the amount of testosterone and DHEA-S levels. A decline 
in 5-α-reductase activity, causing a decrease in T to dihy-
drotestosterone conversion is also observed. Hyperandro-
genism is best treated with antiandrogen-acting progestins. 
For example, gestagens such as DRSP or CMA have strong 
antiandrogenic effects [28].

Polycystic ovary syndrome, as a disorder rooted in mul-
tiple aspects of endocrine dysregulation, and it is often 
incomplete response to treatment, can be an extremely dif-
ficult problem to approach. With its proclivity for inducing 
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negative body changes, and often lengthy and unsatisfactory 
therapeutic results, it can be a troublesome diagnosis for 
young patients. Young women with hyperandrogenism and 
unwanted body changed often independently seek symptom 
relief in cosmetic procedures. Unfortunately, such super-
ficial treatments do not address the underlying hormonal 
imbalance, and often act to delay definitive treatment. Early 
diagnosis and treatment can suppress pathological processes 
associated with hyperandrogenism, and often prevent the 
development of a full-blown PCOS. Treating hirsutism in 
women is a delicate process and must always be appropri-
ately balanced against the potential adverse effects of the 
medication used. This being said, many treatment options 
exist for both young girls, and adult women [29].

Our present data confirm the results published by Macut 
et al. [30] of a similar small group of women with PCOS. 
In their trial, patients were treated for 12 months with OCs 
containing EE and DRSP. The prolonged treatment in that 
study showed a decrease in serum androgens and increased 
cortisol in the presence of decreased hypothalamic-pituitary-
adrenal axis sensitivity. These changes, however, did not 
alter glucocorticoid receptor (GR) expression and function.

Leelaphiwat et al. [31] did a comparison between the 
effects of EE 30 mcg/desogestrel 150 mcg plus spironolac-
tone 25 mg/day, versus EE 35 mcg/cyproterone acetate 2 mg, 
demonstrating significantly decreased acne scores and free 
androgen index, while increasing SHBG levels. Cholesterol 
and high-density lipoprotein were significantly increased in 
patients treated with spironolactone, while androstenedione 
was significantly decreased in patients without spironolac-
tone. Both regimens had similar efficacy in treating hyper-
androgenism after three cycles of therapy, while having little 
effect on metabolic parameters. This study, however, uti-
lized a relatively small sample size, which could well have 
impaired their detection ability. In a larger study group, such 
as the one presented in this paper (n = 120), significant and 
spectacular metabolic parameter changes were observed: 
both SBP and average serum INS levels were significantly 
decreased following 6 months of treatment.

Glintborg et al. [32] published a paper in which central 
obesity in PCOS was assessed. They also evaluated the asso-
ciation between PCOS and increased inflammatory markers, 
and estimated the risk for type 2 diabetes. The objective of 
the study was to evaluate whether treatment with metformin 
or metformin combined with OCs (desogestrel containing 
OCP) resulted in the development of more advantageous 
body composition when compared to treatment with OCs 
alone. 19 patients with PCOS were recruited to the study 
and treated for 12 months. Treatment with metformin and 
metformin with OCs were superior to OCs alone when con-
sidering outcomes of weight and regional fat mass distribu-
tion. OCs and metformin and oral contraceptive alone were 
superior to metformin alone at reduction of free T levels. 

Metformin treatment alone or in combination with OCs was 
associated with weight loss and improved body composition 
when compared with OCs alone. Free T levels decreased in 
subjects treated with metformin plus OCs or OCs alone. The 
study concluded that a combined treatment of metformin 
and OCs should be considered as an alternative to treat-
ment with OCs alone to address weight gain in PCOS. In our 
study, BMI changes were observed in both groups follow-
ing 6 months of DRSP or CMA treatment, however, these 
changes were not considered statistically significant.

Mes-Krowinkel et al. [33] evaluated the influence of OCs 
on anthromorphometric, endocrine, and metabolic param-
eters in women with PCOS. A total of 1297 patients were 
included. Anthromorphometric (blood pressure) and ultra-
sound parameters (follicle count, mean ovarian volume), 
endocrine [SHBG, T, free androgen index, antimüllerian 
hormone (AMH)], and lipid profiles were assessed. They 
observed that OC use contributes to a milder phenotypic 
presentation of PCOS with regards to hyperandrogen-
ism; however, it does not alter parameters associated with 
increased health risks.

Kahraman et al. [34] compared the effects of OCs con-
taining cyproterone acetate with those containing DRSP in 
the treatment of PCOS. 52 women were recruited to this 
study and treated for 12 months. The effects of both medi-
cation were similar on carbohydrate metabolism, lipid pro-
file, and oxidative stress parameters. At the study endpoint, 
Cyproterone acetate containing OCs seems to be more effec-
tive in treating clinical hirsutism than DRSP OCs.

Di Carlo et al. [35] demonstrated the effects of 12-month 
treatment with an estradiol valerate/dienogest pill in 36 
women suffering from PCOS with mild or moderate acne. 
The percentage of patients demonstrating regression of clini-
cal symptoms was statistically significant. SHBG levels were 
significantly higher, while total serum T levels were lower in 
all patients at 6 and 12 months. The authors suggested that 
the estradiol valerate/dienogest pill could be beneficial in 
addressing acne and hyperandrogenism.

In October 2010, ESHRE/ASRM [36] PCOS workshop 
concluded: (1) all OCs appear to have equal efficacy in 
treating PCOS, (2) addition of an antiandrogen (spironolac-
tone) to OCs has little treatment benefit, and (3) metformin 
does not improve live-birth rates and should only be used 
in patients with impaired glucose tolerance. The cohort 
which served to issue these statements counted 1.6 million 
women taking OCs, 46,780 of which were identified as hav-
ing PCOS. Their data suggested that further attention was 
needed in the medical management of PCOS and in bridging 
the gap between guidelines and practice.

Bhattacharya et al. [37] compared the effect of OCs con-
taining desogestrel, cyproterone acetate, and D in women 
with PCOS. Treatment outcomes were assessed at 6 and 
12 months. The study was structured as a double-blind 
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randomized controlled trial. 171 women previously diag-
nosed with PCOS were recruited. BMI, abdominal cir-
cumference, hirsutism score (modified F–G scale), acne, 
acanthosis nigricans, and blood pressure were noted. Blood 
serum levels of total T, SHBG, fasting GLU, and fasting INS 
were measured. Free androgen index, GLU-INS ratio, and 
homeostasis model assessment-insulin resistance (HOMA-
IR) were calculated. There was no difference in the effect of 
treatment between 6 and 12 months. At the study endpoint, 
cyproterone acetate was shown to have the strongest antian-
drogen effect.

Aydin et al. [38] evaluated the effects of OCs containing 
DRSP on body composition in lean women with PCOS. The 
authors recruited 28 subjects who were treated with EE 30 
mcg/D 3 mg for a duration of 6 months. Body composition 
parameters were assessed by bioelectrical impedance analy-
sis. Serum androgens and lipids, INS resistance, and GLU 
metabolism were also assessed. Lean women with PCOS 
have similar body composition compared to healthy women. 
OCs therapy for 6 months in the subjects, however, resulted 
in an increased total and trunk fat percentage, despite no 
appreciable change in clinical anthropometric measurements 
including weight, BMI, and Waist–Hip Ratio (WHR).

Another interesting study was conducted by Bhattacha-
rya et al. [39] where the effects of 30 μg and 20 μg ethinyl 
estradiol (EE) were compared in 112 women with PCOS. 
Following 6 months of treatment, the free androgen index 
had decreased by 4.96 ± 6.01 in patients receiving 30 μg 
EE (n = 55) and by 4.81 ± 6.03 in those receiving 20 μg EE 
(n = 57; p = 0.89). At 12 months, the decrease from baseline 
was 5.23 ± 5.79 and 4.99 ± 5.86 (p = 0.82) respectfully. The 
authors concluded there was no difference in the change in 
androgen levels among subjects using an oral contraceptive 
pill containing 20 μg EE and 30 μg EE.

In the world-wide literature, Yildishan study [24] is 
the only study concerning also comparison of CMA and 
DRSP OCs use in PCOS patients. Our study is second in the 
world-wide literature which concerns this topic. Therefore, 
from this point of view, our study can be regarded as novel, 
although treatment is based on two commonly used com-
bined oral contraceptives. Additionally, novelty is related 
to the facts that our study was done on Polish population of 
young women with PCOS. Yildishan study was performed 
on Turkish PCOS population. Our study evaluates short-
term (a 6-month treatment) in comparison to 24-month 
treatment (Yildizhan [24]); as we know from the literature, 
the 6-month treatment is typical time after which we can 
assess efficacy of the OC therapy. Our study presents more 
extensive hormonal (thyroid function and adrenal function) 
evaluation after the treatment than Yildizhan study.

Yildizhan study revelaed that DRSP OC formula is more 
favorable than CMA OC formula favorable in the contex 
better effect on lipid profile, hsCRP levels, insulin resistance 

and hyperandrogenism. This is general conclusion from this 
study which evaluated mentioned parameters after 6, 12 and 
24 months of treatment.

In our study, we did not find differences between two 
types of OC treatment impact on hyperandrogenization (hir-
sutism, acne), insulin resistance, blood pressure and hormo-
nal (thyroid and adrenal) function.

However, in Yildizhan study, after 6 months of treatment 
more beneficial effect of DRSP was observed only in the 
aspect of total cholesterol and hsCRP and free androgen 
index (FAI).

Other parameter such as insulin resistance (HOMA-IR) 
did not change after 6 months of both treatments (similarly 
as in our study).

In 2018, another study interesting a study was published 
by Jaisamrarn [40]. They compared combined oral contra-
ceptives containing CMA versus DRSP for the treatment of 
acne and dysmenorrhea in Thailand population (non-PCOS 
patients). They found that CMA OCs are more effective for 
the treatment of acne and dysmenorrhea in women with 
moderate acne and dysmenorrhea than DRSP OCs. In our 
study, we did not observe such finding concerning acne treat-
ment with CMA and DRSP OCs.

Estrogen component (in our study ethinylestradiol) of oral 
contraceptives can potentially influence the thyroid function. 
It is referred to increase the serum concentrations of differ-
ent binding proteins for instance thyroxine-binding globuline 
(TBG). It can cause the rise of total thyroxine. Wiegratz et al. 
[41] studied influence of four oral contraceptives on thyroid 
and adrenal parameters. They found that three dienogest-
containing and levonorgestrel-containing low doses OC may 
increase total T3 and T4 (and cortisol), while the free pro-
portion of hormones is only slightly changed. The number of 
studies evaluating influence of CMA and DRSP containing 
OC on thyroid function is very limited, therefore, we decided 
to assess this hormonal aspect.

Conclusions

In this study, we present the outcome of a relatively large 
group of patients treated for PCOS using one of two OCs. 
Many parameters were assessed, including clinical, meta-
bolic, and hormonal. Among clinical parameters, hirsutism 
and acne were monitored. Metabolic parameters such as serum 
glucose, insulin levels, HOMA-IR, SBP and DBP and BMI 
were measured and analyzed. Hormonal parameters included 
E2, LH, FSH, P, T, DHEA-S, TSH, and fT4. Two OC medi-
cations were evaluated, both providing satisfactory relief of 
symptoms and statistically significant outcomes in almost all 
evaluated parameters. Following treatment, the differences in 
outcome between DRSP and CMA OCs at 6 months were not 
considered statistically significant. Based on these findings, we 
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conclude that the use of either DRSP or CMA containing OC 
treatment provides equivalent therapeutical benefit.

Further research is still needed to define the optimal dura-
tion of treatment and to better establish the effects of treatment 
on long-term metabolic outcomes. Future research should also 
focus on incorporating varied treatments as well as combined 
therapies.

Author contributions Conceptualization, BM, AP; methodology, AP, 
BM; investigation, AP, BM; resources, AP, BM, FP, SL; data curation, 
AP; writing—original draft preparation, AP; writing—review and edit-
ing, AP, BM; supervision, BM, SL; project administration, BM.

Funding This research received no external funding.

Compliance with ethical standards 

Conflict of interest The authors report no conflicts of interest.

Ethical approval Research have been approved by the appropriate insti-
tutional research ethics committee and have been performed in accord-
ance with the ethical standards as laid down in the 1964 Declaration 
of Helsinki and its later amendments or comparable ethical standards.

Informed consent Informed consent written voluntary consent.

Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution 4.0 International License (http://creat iveco 
mmons .org/licen ses/by/4.0/), which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided you give appropriate 
credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made.

References

 1. Pasquali R, Gambineri A (2018) New perspectives on the defi-
nition and management of polycystic ovary syndrome. J Endo-
crinol Invest 41(10):1123–1135

 2. Sagvekar P, Dadachanji R, Patil K, Mukherjee S (2018) Patho-
mechanisms of polycystic ovary syndrome: multidimensional 
approaches. Front Biosci (Elite Ed) 1(10):384–422

 3. The Rotterdam ESHRE/ASRM-Sponsored PCOS consensus 
workshop group (2004) Revised 2003 consensus on diagnostic 
criteria and long-term health risks related to polycystic ovary 
syndrome (PCOS). Hum Reprod 19(1):41–47

 4. Lause M, Kamboj A, Fernandez Faith E (2017) Dermato-
logic manifestations of endocrine disorders. Transl Pediatr 
6(4):300–312

 5. Carmina E, Koyama T, Chang L, Stanczyk FZ, Lobo RA (1992) 
Does ethnicity influence the prevalence of adrenal hyperandro-
genism and insulin resistance in polycystic ovary syndrome? 
Am J Obstet Gynecol 167(6):1807–1812

 6. Stapinska-Syniec A, Grabowska K, Szpotanska-Sikorska M, 
Pietrzak B (2018) Depression, sexual satisfaction, and other 
psychological issues in women with polycystic ovary syndrome. 
Gynecol Endocrinol 34(7):597–600

 7. Podfigurna-Stopa A, Luisi S, Regini C, Katulski K, Centini G, 
Meczekalski B, Petraglia F (2015) Mood disorders and quality 

of life in polycystic ovary syndrome. Gynecol Endocrinol 
31(6):431–434

 8. Katulski K, Rojewska P, Meczekalski B (2012) The influence 
of polycystic ovary syndrome on patient quality of life. Arch 
Perinat Med 18(3):148–152

 9. Mirghafourvand M, Charandabi SM, Lak TB, Aliasghari F 
(2018) Predictors of depression in Iranian women with polycys-
tic ovarian syndrome. Commun Ment Health J 54(8):1274–1283

 10. Cesta CE, Kuja-Halkola R, Lehto K, Iliadou AN, Landén M 
(2017) Polycystic ovary syndrome, personality, and depression: 
a twin study. Psychoneuroendocrinology 85:63–68

 11. Yanes Cardozo LL, Romero DG, Reckelhoff JF (2017) Car-
diometabolic features of polycystic ovary syndrome: role of 
androgens. Physiology (Bethesda) 32(5):357–366

 12. Hardiman P, Pillay O, Atiomo W (2003) Polycys-
tic ovary syndrome and endometrial carcinoma. Lancet 
361(9371):1810–1812

 13. Cai WY, Gao JS, Luo X, Ma HL, Ge H, Liu N, Xia Q, Wang 
Y, Han BW, Wu XK (2019) Effects of metabolic abnormalities, 
hyperandrogenemia and clomiphene on liver function param-
eters among Chinese women with polycystic ovary syndrome: 
results from a randomized controlled trial. J Endocrinol Invest 
42(5):549–555

 14. Mu L, Li R, Lai Y, Zhao Y, Qiao J (2019) Adipose insulin resist-
ance is associated with cardiovascular risk factors in polycystic 
ovary syndrome. J Endocrinol Invest 42(5):541–548

 15. Zhang L, Fang X, Li L, Liu R, Zhang C, Liu H, Tan M, Yang G 
(2018) The association between circulating irisin levels and dif-
ferent phenotypes of polycystic ovary syndrome. J Endocrinol 
Invest 41(12):1401–1407

 16. Barry JA, Azizia MM, Hardiman PJ (2014) Risk of endome-
trial, ovarian and breast cancer in women with polycystic ovary 
syndrome: a systematic review and meta-analysis. Hum Reprod 
Update 20(5):748–758

 17. Atiomo W, Khalid S, Parameshweran S, Houda M, Layfield R 
(2009) Proteomic biomarkers for the diagnosis and risk stratifi-
cation of polycystic ovary syndrome: a systematic review. BJOG 
116(2):137–143

 18. Karakas SE (2017) New biomarkers for diagnosis and manage-
ment of polycystic ovary syndrome. Clin Chim Acta 471:248–253

 19. Namavar Jahromi B, Dabaghmanesh MH, Parsanezhad ME, 
Fatehpoor F (2017) Association of leptin and insulin resistance 
in PCOS: a case-controlled study. Int J Reprod Biomed (Yazd) 
15(7):423–428

 20. Alexiou E, Hatziagelaki E, Pergialiotis V, Chrelias C, Kassanos 
D, Siristatidis C, Kyrkou G, Kreatsa M, Trakakis E (2017) Hyper-
androgenemia in women with polycystic ovary syndrome: preva-
lence, characteristics and association with body mass index. Horm 
Mol Biol Clin Investig 29(3):105–111

 21. Patel SS, Truong U, King M, Ferland A, Moreau KL, Dorosz 
J, Hokanson JE, Wang H, Kinney GL, Maahs DM, Eckel RH, 
Nadeau KJ, Cree-Green M (2017) Obese adolescents with poly-
cystic ovarian syndrome have elevated cardiovascular disease risk 
markers. Vasc Med 22(2):85–95

 22. Badawy A, Elnashar A (2011) Treatment options for polycystic 
ovary syndrome. Int J Womens Health 8(3):25–35

 23. Yildiz BO (2015) Approach to the patient: contraception in 
women with polycystic ovary syndrome. J Clin Endocrinol Metab 
100(3):794–802

 24. Yildizhan R, Gokce AI, Yildizhan B, Cim N (2015) Comparison 
of the effects of chlormadinone acetate versus drospirenone con-
taining oral contraceptives on metabolic and hormonal parameters 
in women with PCOS for a period of two-year follow-up. Gynecol 
Endocrinol 31(5):396–400

 25. Helvaci N, Yildiz BO (2014) Oral contraceptives in polycystic 
ovary syndrome. Minerva Endocrinol 39(3):175–187

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


492 Journal of Endocrinological Investigation (2020) 43:483–492

1 3

 26. Breitkopf DM, Rosen MP, Young SL, Nagamani M (2003) Effi-
cacy of second versus third generation oral contraceptives in the 
treatment of hirsutism. Contraception 67(5):349–353

 27. Yildiz BO, Bolour S, Woods K, Moore A, Azziz R (2010) Visually 
scoring hirsutism. Hum Reprod Update 16(1):51–64

 28. de Medeiros SF (2017) Risks, benefits size and clinical implica-
tions of combined oral contraceptive use in women with polycys-
tic ovary syndrome. Reprod Biol Endocrinol 15(1):93

 29. Luque-Ramírez M, Nattero-Chávez L, Ortiz Flores AE, Escobar-
Morreale HF (2017) Combined oral contraceptives and/or antian-
drogens versus insulin sensitizers for polycystic ovary syndrome: 
a systematic review and meta-analysis. Hum Reprod Update. https 
://doi.org/10.1093/humup d/dmx03 9 (Epub ahead of print)

 30. Macut D, Božić Antić I, Nestorov J, Topalović V, Bjekić Macut J, 
Panidis D, Kastratović Kotlica B, Papadakis E, Matić G, Vojnović 
Milutinović D (2015) The influence of combined oral contracep-
tives containing drospirenone on hypothalamic-pituitary-adreno-
cortical axis activity and glucocorticoid receptor expression and 
function in women with polycystic ovary syndrome. Hormones 
(Athens) 14(1):109–117

 31. Leelaphiwat S, Jongwutiwes T, Lertvikool S, Tabcharoen C, 
Sukprasert M, Rattanasiri S, Weerakiet S (2015) Comparison of 
desogestrel/ethinyl estradiol plus spironolactone versus cyproter-
one acetate/ethinyl estradiol in the treatment of polycystic ovary 
syndrome: a randomized controlled trial. J Obstet Gynaecol Res 
41(3):402–410

 32. Glintborg D, Altinok ML, Mumm H, Hermann AP, Ravn P, 
Andersen M (2014) Body composition is improved during 
12 months’ treatment with metformin alone or combined with 
oral contraceptives compared with treatment with oral contra-
ceptives in polycystic ovary syndrome. J Clin Endocrinol Metab 
99(7):2584–2591

 33. Mes-Krowinkel MG, Louwers YV, Mulders AG, de Jong FH, 
Fauser BC, Laven JS (2014) Influence of oral contraceptives 
on anthropomorphometric, endocrine, and metabolic profiles 
of anovulatory polycystic ovary syndrome patients. Fertil Steril 
101(6):1757–1765

 34. Kahraman K, Sükür YE, Atabekoğlu CS, Ateş C, Taşkın S, 
Cetinkaya SE, Tolunay HE, Ozmen B, Sönmezer M, Berker B 

(2014) Comparison of two oral contraceptive forms containing 
cyproterone acetate and drospirenone in the treatment of patients 
with polycystic ovary syndrome: a randomized clinical trial. Arch 
Gynecol Obstet 290(2):321–328

 35. Di Carlo C, Gargano V, Sparice S, Tommaselli GA, Bifulco G, 
Nappi C (2013) Effects of an oral contraceptive containing estra-
diol valerate and dienogest on circulating androgen levels and 
acne in young patients with PCOS: an observational preliminary 
study. Gynecol Endocrinol 30(12):925–928

 36. Bird ST, Hartzema AG, Etminan M, Brophy JM, Delaney JA 
(2013) Polycystic ovary syndrome and combined oral contracep-
tive use: a comparison of clinical practice in the United States to 
treatment guidelines. Gynecol Endocrinol 29(4):365–369

 37. Bhattacharya SM, Jha A (2012) Comparative study of the thera-
peutic effects of oral contraceptive pills containing desogestrel, 
cyproterone acetate, and drospirenone in patients with polycystic 
ovary syndrome. Fertil Steril 98(4):1053–1059

 38. Aydin K, Cinar N, Aksoy DY, Bozdag G, Yildiz BO (2018) Body 
composition in lean women with polycystic ovary syndrome: 
effect of ethinyl estradiol and drospirenone combination. Contra-
ception 87(3):358–362

 39. Bhattacharya SM, Jha A, DasMukhopadhyay L (2016) Compari-
son of two contraceptive pills containing drospirenone and 20 μg 
or 30 μg ethinyl estradiol for polycystic ovary syndrome. Int J 
Gynaecol Obstet 132(2):210–213

 40. Jaisamrarn U, Santibenchakul S (2018) A comparison of com-
bined oral contraceptives containing chlormadinone acetate ver-
sus drospirenone for the treatment of acne and dysmenorrhea: a 
randomized trial. Contracept Reprod Med 10(3):5

 41. Wiegratz I, Kutschera E, Lee JH, Moore C, Mellinger U, Winkler 
UH, Kuhl H (2003) Effect of four oral contraceptives on thyroid 
hormones, adrenal and blood pressure parameters. Contraception 
67(5):361–366

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1093/humupd/dmx039
https://doi.org/10.1093/humupd/dmx039

	Clinical, hormonal and metabolic parameters in women with PCOS with different combined oral contraceptives (containing chlormadinone acetate versus drospirenone)
	Abstract
	Introduction 
	Aim of the study 
	Materials and methods 
	Results 
	Conclusions 

	Introduction
	Aim of the study

	Experimental section
	Patients and methods
	Statistical analysis
	Ethical considerations

	Results
	Discussion
	Conclusions
	References




