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ABSTRACT 

Introduction: Polycystic ovarian syndrome (PCOS) is an endocrine disorder with 

multiple etiology and affecting women in reproductive age group. It has become a major 

problem in modern era and requires a multimodality of treatment.  

Material and methods: The study was conducted on 100 PCOS patients attending 

PGIMS, Rohtak outpatient department to compare the efficacy of combined oral 

contraceptives (COCs) and cyperoterone acetate-ethinyl estradiol (CPA-EE) 

combination on metabolic parameters. This was a prospective interventional study 

conducted for one and half year. Patients were followed at one, three and six months of 

treatment and comparison was made from baseline to six months of treatment.  

Results: Both the drugs did not change the waist circumference and blood pressures of 

the patients, while improved fasting blood sugars from third month of treatment. COCs 

were found to deteriorate the sugar levels more significantly when compared to CPA-

EE. Both the drugs significantly derange the triglyceride and high density lipoprotein 

levels, CPA-EE being more than COCs.  

Conclusion: Any of the drug can be used in the treatment of PCOS patients but with 

caution in diabetic and hyperlipidemic patients. 

Keywords: Polycystic ovarian syndrome (PCOS), combined oral contraceptives (COCs), 

cyperoterone acetate-ethinyl estradiol (CPA-EE), metabolic syndrome, diabetes, 

hyperlipidemia. 

Synopsis: Both the drugs are equally effective in improving the metabolic parameters 

but derange the blood sugars and lipid profile.  

 

INTRODUCTION 

Polycystic ovarian syndrome (PCOS) is a complex, multifaceted and heterogenous endocrine 

disorder in women of reproductive age group across the globe with prevalence ranging from 

5% to 10% in different populations
1
. PCOS affects not only clinical parameters but also 

metabolic parameters like insulin resistance with compensatory hyperinsulinemia leading to 

diabetes mellitus type 2, cardiovascular diseases, hypertension, hyperlipidemia, obesity. 

Metabolic syndrome has been defined according to the new international diabetes federation 

(NCEP ATP III 2001) as: central obesity as waist circumference >88 cm or 35 inches plus 

any two of the following: i) triglycerides >150 mg/dl (ii) high density lipoprotein (HDL) <50 
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mg/dl (iii) blood pressure systolic BP >130 or diastolic BP >85 mmHg iv) fasting plasma 

glucose >100 mg/dl
2
. 

There are various treatment modalities for PCOS, but unless metabolic and underlying 

endocrinal disturbances are corrected, medical management is of little importance. Many 

drugs are being marketed now but Combined Oral Contraceptives (COCs) and Cyperoterone 

acetate- ethinyl estradiol combination (CPA-EE) still remains the first choice by most 

practitioners. The key mechanism of COCs action is the inhibition of folliculogenesis. CPA-

EE, an oral contraceptive with anti androgen properties, blocks the androgen receptors 

thereby treating hyperandrogenism. 

However as there are few studies comparing the efficacy of two drugs simultaneously on 

metabolic syndrome, the present study was conducted. 

 

AIMS AND OBJECTIVES 

To compare the efficacy of Combined Oral Contraceptives with Cyproterone acetate and 

ethinyl estradiol combination on metabolic syndrome in PCOS. 

 

MATERIAL AND METHODS 

STUDY DESIGN 

This was a prospective interventional study conducted in outpatient department of Obstetrics 

and Gynaecology at Pt. B.D. Sharma PGIMS, Rohtak in females diagnosed with PCOS. 

 

STUDY DURATION 

1
st
 December 2018 to 31

st
 May 2020 

 

STUDY SUBJECTS 

100 patients were enrolled in the study in two groups which were randomised alternately. 

Group A with 50 patients received COCs and group B with 50 patients received CPA-EE 

 

INCLUSION CRITERIA 

Patient with PCOS diagnosed according to Rotterdam’s criteria. According to Rotterdam 

criteria, the diagnosis of PCOS may be made if any two out of the following three 

abnormalities are present: 1) chronic anovulation (oligomenorrhea or amenorrhea); 2) clinical 

(hirsutism, acne) and/or biochemical hyperandrogenism (raised testosterone levels) and 3) 

polycystic ovaries on pelvic ultrasound which includes: a) one or both ovaries demonstrating 

12 or more follicles measuring 2-9 mm in diameter or b) the ovarian volume exceeds 10 

cubic cm
3, 4

. 

 

EXCLUSION CRITERIA 

Hyperprolactinemia, hyper or hypothyroidism, infertility, females on oral contraceptive pills, 

pregnancy, lactation, any active liver or renal disease, overt diabetes, hypertension, familial 

hyperlipidaemia. 

Patients were enrolled and informed and written consent was taken. Evaluation was made for 

any improvement in the waist circumference, triglyceride, HDL, blood pressure, fasting 

blood sugar at one, three and six month followup and efficacy of the drugs in either group 

was compared. 

 

STATISTICAL ANALYSIS 

It was conducted with the statistical package for the social science system version SPSS 17.0. 

Continuous variables were presented as meanSD or median (IQR) for non-normally 

distributed data. The comparisons of normally distributed continuous variables were 
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performed using Student’s t test and non-normal distribution continuous variables were 

compared using Mann Whitney U test. Categorical variables were expressed as frequencies 

and percentages and were compared using Chi-squared test or Fisher’s exact test. For all 

statistical tests, a p value less than 0.05 was taken to indicate a significant difference. 

 

RESULTS 

Detailed results are shown in table 1-5 

Table 1: Comparison of waist circumference (WC) at enrolment, one, three and six 

months of treatment in two groups 

WC 

(cm) 

Group A (COC) Group B (CPA-EE) Inter 

group 

p value 
mean±SD 

% changes p value 
mean±SD 

% changes p value 

Baseline 31.10±4.93   33.88±5.51   0.45 

1 month 31.12±4.87 0.3 0.45 33.9±5.63 0.05 0.89 0.46 

3 month 31.18±4.74 0.06 0.9 34.12±5.709 0.7 0.38 0.51 

6 month 31.20±4.73 0.1 0.83 34.28±5.606 1.1 0.14 0.49 

Table 1 shows comparison of waist circumference (WC) at enrolment, one, three and six 

months of treatment in two groups. No significant difference was seen among two groups at 

baseline 1 month, 3 month and 6 month (p >0.05 NS). 

 

 
 

Table 2: Effect on Fasting Blood Sugar (FBS) at enrolment, one, three and six months of 

treatment in two groups 

Fasting Blood 

Sugar 

(mg/dl) 

Group A (COC) Group B (CPA-EE) Inter 

group 

p value 
mean±SD 

% 

changes 

p value 
mean±SD 

% 

changes 

p value 

Baseline 81.20±13.14   86.92±13.76   0.21 

1 month 83.04±12.69 2.26 0.14 88.18±13.3 1.44 0.22 0.05 

3 month 86.12±13.71 6.05 0.01 (S) 91.70±12.11 5.49 0.005 (S) 0.03 (S) 

6 month 88.74±12.49 9.28 0.001 (S) 94.00±12.82 8.01 0.001 (S) 0.04 (S) 

Table 2 shows effect on Fasting Blood Sugar (FBS) at enrolment, one, three and six months 

of treatment in two groups. In the present study, significant changes were observed at 3 

month and 6 month among both the groups in inter group as well as intragroup comparison. 
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Table 3: Effect on Triglyceride and High Density Lipoprotein (HDL) at enrollment to 

one, three and six months of treatment in both the groups 

 Group A (COC) Group B (CPA-EE) Inter 

group 

p value 
mean±SD 

% 

changes 

p value 
mean±SD 

% 

changes 

p value 

Triglyceride 

(mg/dl) 
 

Baseline 117.02±59.42   125.54±65.01   0.68 

1 month 127.22±59.61 8.7 0.39 139.86±66.08 11.4 0.001 (S) 0.31 

3 month 143.48±65.69 22.6 0.03 (S) 159.48±75.1 27.03 0.001 (S) 0.26 

6 month 160.88±73.4 37.48 0.001 (S) 186.62±82.03 48.6 0.001 (S) 0.01 (S) 

HDL 

(mg/dl) 
 

Baseline 52.92±12.27   52.80±12.52   0.96 

1 month 59.86±13.93 13.11 0.001 (S) 61.14±12.87 15.79 0.001 (S) 0.63 

3 month 71.34±13.24 34.8 0.001 (S) 76.08±15.72 44.1 0.001 (S) 0.1 

6 month 85.12±11.49 60.8 0.001 (S) 90.28±21.04 70.9 0.001 (S) 0.13 

Table 3 shows effect on Triglyceride and High Density Lipoprotein (HDL) at enrollment to 

one, three and six months of treatment in both the groups. Triglyceride was found to be 

significant at 3 month and 6 month in both the groups i. In group B, triglyceride was also 

found to be significant at 1 month. Intergroup analysis shows significant improvement at 6 

month. 

 

Table 4: Effect on blood pressure at enrollment to one, three and six months of 

treatment in both the groups 

Blood pressure 

(mmHg) 

Group A (COC) Group B (CPA-EE) Inter 

group 

p value 
mean±SD 

% 

changes 

p value 
mean±SD 

% 

changes 

p value 

SBP Baseline 114.48±8.9   116.24±9.7   0.34 

1 month 113.72±7.28 0.66 0.39 116.40±8.9 0.13 0.84 0.1 

3 month 113.48±6.12 0.87 0.34 116.88±6.96 0.55 0.35 0.11 

6 month 115.56±7.1 0.94 0.28 115.28±7.65 0.82 0.38 0.85 

DBP Baseline 75.6±7.48   76.84±8.43   0.42 

1 month 75.76±7.24 0.21 0.89 76.96±9.46 0.15 0.92 0.48 

3 month 75.80±6.66 0.31 0.86 77.12±7.78 0.26 0.88 0.30 

6 month 75.75±6.89 0.20 0.87 76.44±8.18 0.48 0.83 0.34 

Table 4 shows effect on blood pressure at enrollment to one, three and six months of 

treatment in both the groups and found to be statistically insignificant among both the groups 

– intergroup as well as intragroup (p >0.05 NS). 
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Table 5: Effect on Metabolic Syndrome after one, three and six months of treatment in 

both the groups 

Metabolic 

Syndrome 

Group A (COC) Group B (CPA-EE) Inter 

group 

p value 
N (%) 

% 

changes 

p value 
N (%) 

% 

changes 

p value 

 Baseline 15 (30)   8 (16)   0.09 

1 month 11 26.66% 0.36 6 25% 0.54 0.18 

3 month 7 53.33% 0.05 2 75% 0.04 (S) 0.08 

6 month 7 53.33% 0.05 2 75% 0.04 (S) 0.08 

Table 5 shows effect on Metabolic Syndrome after one, three and six months of treatment in 

both the groups. Statistical significant difference was seen in group B at 3 month and 6 

month. 
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DISCUSSION 

In the present study, effect of COCs and CPA-EE was studied on waist circumference as well 

as blood pressure and it was observed to have no effect even after six month (Table 1, 4). 

Other authors like Bhattacharya et al
5
and Podfigurna et al

6  
also did not observed any effect 

by any of the drug groups. Similarly no significant effect was seen by Feng et al
7
 and 

Dahlgren et al
8
for CPA-EE on Blood pressure. Min Min et al

9
 on the contrary showed a 

significant decrease in waist circumference in their study. 

In this study a significant increase was seen on fasting blood sugar levels after three and six 

months of treatment with COCs as well as with CPA-EE (Table 2). On comparing the two 

drug groups, the blood sugar levels deteriorated significantly more by COCS (p value 0.03 

and 0.04). Dahlgren et al
8 

and Morin-Papunen et al
10 

observed increase in blood sugar with 

CPA-EE. While Bhattacharya et al
11

and Prelevic et al
12 

didn’t find any significant alteration 

in serum glucose levels. There is no study comparing the effects of both the drugs.  

In the study, triglycerides level increased significantly in both the drug groups. In CPA-EE 

the effect was seen after one month while it deteriorated after three months of COCs use. 

However CPA-EE deteriorated triglycerides levels more than COC after six months of use (p 

value 0.01). Similar results were observed by Prelevic et al
12 

and Falsetti and Pasinetti
13

 with 

CPA-EE while with COC was observed by Halperin et al
14 

and Kriplani et al
15

. Significantly 

beneficial effect was seen on HDL levels by the two drug groups which started as early as 

first month of treatment and continued till six months. although there was no statistically 

significant difference seen between the two groups, similar to the studies by Halperin et al
14

 

and Kriplani et al
15

 on COC and Falsetti and Pasinetti
13

 on CPA-EE whereas Prelevic et al
12

 

showed no significant changes in HDL with CPA-EE. 

In the present study metabolic syndrome was found in 30% and 16% in the group A and B 

respectively (Table 5). Quite similar prevalence of metabolic syndrome in PCOS was 

observed by Spandana et al (21.3%)
 16

, Rossi et al (26%)
 17

 and Zahiri et al (28.8%)
 18. 

There 

was decrease in the number of metabolic syndrome patients with treatment in both the drug 

groups; from 16% to 4% in CPA-EE group and from 30% to 14% in COC group. Though the 

number of patients decreased in both the treatment groups, the decrease was significant in 

CPA-EE group as compared to COCs group. Maghraby et al
19

 found similar results of 

deterioration of metabolic syndrome by COCs.  

 

CONCLUSION 

Both the drugs (Cyproterone acetate-Ethinyl estradiol combination and combined oral 

contraceptives) are equally effective in improvement of metabolic syndrome; therefore any of 

the drug can be used in the treatment. 

 

ACKNOWLEDGEMENTS 

It is my proud privilege to express words of gratitude and indebtness to my supervisor Dr.  

Savita Rani Singhal, for her continuous supervision, unceasing inspiration, and valuable 

guidance. Words are inadequate to express my special thanks to Dr. Latika, for her timely 

help, co-supervision, moral support and constant encouragement throughout the period of this 

work. I shall ever remain indebted to my father, mother and my younger sisters who have 

been a source of inspiration to me for completing my course. 

 

AUTHOR CONTRIBUTIONS 

1. Shivangi: did the entire study, followed up the patients 

2. Savita Rani Singhal: Support and guidance throughout the study 

3. Latika: Support and guidance throughout the study 

 



European Journal of Molecular & Clinical Medicine 

 

ISSN 2515-8260 Volume 9, Issue 6, 2022 
 

1577 
 

CONFLICT OF INTEREST 

None 

 

REFERENCES 

1. Joshi B, Mukherjee S, Patil A, Purandare A, Chauhan S, Vaidya R. A cross-sectional 

study of polycystic ovarian syndrome among adolescent and young girls in Mumbai, 

India. Ind J Endocrinol Metab 2014;18:317-24.  

2. Alberti KG, Zimmet P, Shaw J. Metabolic syndrome: a new worldwide definition. A 

Consensus Statement from the International Diabetes Federation. Diabet Med 

2006;23:469-80. 

3. Azziz R, Adashi E. Stein and Leventhal: 80 years on. Am J Obstet Gynecol 

2016;214:247e.1-11. 

4. The Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus Workshop Group. Revised 

2003 consensus on diagnostic criteria and long term health risk related to polycystic 

ovary syndrome. Fertil Steril 2004;81:19-25. 

5. Bhattacharya SM, Ghosh M, Nandi N. Effects of drospirenone pill in Indian women with 

polycystic ovary syndrome. J Turk Ger Gynecol Assoc 2011;12:144-7.  

6. Podifigurna A, Meczekalski B, Petraglia F, Luisi S. Clinical, hormonal and metabolic 

parameters in women with PCOS with different combined oral contraceptives (containing 

chlormadinone acetate versus drospirenone). J Endocrinol Invest 2020;43:483-92. 

7. Feng W, Jia YY, Zhang DY, Shi HR. Management of polycystic ovary syndrome with 

Diane-35 or Diane-35 plus metformin. Gynecol Endocrinol 2016;32:147-50. 

8. Dahlgren E, Landin K, Krotkiewski M, Holm G, Janson PO. Effects of two anti androgen 

treatments on hirsutism and insulin sensitivity in women with polycystic ovary syndrome. 

Hum Reprod 1998;13:2706-2711. 

9. Min Min. Advanced therapy of overweight or obese polycystic ovary syndrome: a 

prospective study. J Glob Health 2022. 

10. Morin-Papunen LC, Vauhkonen I, Koivunen RM, Ruokonen A, Martikainen HK, 

Tapanainene JS. Endocrine and metabolic effects of metformin versus ethinyl estradiol-

cyproterone acetate in obese women with polycystic ovary syndrome: a randomized 

study. J Clin Endocrinol Metab 2000;85:3161-8. 

11. Bhattacharya SM, Jha A. Comparative study of the therapeutic effects of oral 

contraceptive pills containing desogestrel, cyproterone acetate, and drospirenone in 

patients with polycystic ovary syndrome. Fertil Steril 2012;98:1053-9. 

12. Prelevic GM, Wurzburger MI, Trpkovic D, Balint-Peric L. Effects of a low-dose 

estrogen- antiandrogen combination (Diane-35) on lipid and carbohydrate metabolism in  

patients with polycystic ovary syndrome. Gynecol Endocrinol 1990;4:157-68. 

13. Falsetti L, Pasinetti E. Effects of long term administration of an oral contraceptive 

containing ethinylestradiol and cyproterone acetate on lipid metabolism in women with 

polycystic ovary syndrome. Acta Obstet Gynecol Scand 1995;74:56-60. 

14. Halperin IJ, Kumar SS, Stroup DF, Laredo SE. The assosciation between the combined 

oral contraceptive pill and insulin resistance, dysglycemia and dyslipidemia in women 

with polycystic ovary syndrome: a systematic review and meta-analysis of observational 

studies. Hum Reprod 2011;26:191-201. 

15. Kriplani A, Periyasamy AJ, Agarwal N, Kulshrestha V, Kumar A, Ammini AC. Effect of 

oral contraceptive containing ethinyl estradiol combined with drospirenone vs. 

desogestrel on clinical and biochemical parameters in patients with polycystic ovary 

syndrome. Contraception 2010; 82:139-46. 



European Journal of Molecular & Clinical Medicine 

 

ISSN 2515-8260 Volume 9, Issue 6, 2022 
 

1578 
 

16. Spandana JC, Prasanna K, Shetty K. A study on the clinical, biochemical and hormonal 

profile of polycystic ovary syndrome patients attending tertiary care hospital. Int J Reprod 

Contracep Obstet Gynecol 2017;6:1986-92. 

17. Rossi B, Sukalich S, Droz J, Griffin A, Cook S, Blumkin A, et al. Prevalence of 

metabolic syndrome and related characteristics in obese adolescents with and without 

polycystic ovary syndrome. J Clin Endocrinol Metab 2008; 93:4780-6. 

18. Zahiri Z, Sharami SH, Milani F, Mohammadi F, Kazemnejad E, Ebrahimi H, et al. 

Metabolic Syndrome in Patients with Polycystic Ovary Syndrome in Iran. Int J Fertil 

Steril 2016;9:490-6. 

19. Maghbary.  Randomized controlled trial of the effects of metformin versus combined oral 

contraceptives in adolescent PCOS women through a 24 month follow up period. , 

Middle East Fertil Soc J  2015, 131-7. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4793169/

