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Abstract:
Objective: To measure the difference in fasting blood glucose (FBG) among Thai women with polycystic ovary syndrome 
(PCOS), having received either oral combined contraceptive pills (OCP) or cyclic progestin, during 3 years of treatment. 
Materials and Methods: The data were collected by a retrospective chart review of women with PCOS, who had been 
treated at Siriraj Hospital before June 2019, backward to the year 2000. The patients were divided into two groups, 
according to their different treatments, namely: an OCP group and a cyclic progestin group. There were 44 cases in 
each group, and both groups had received complete hormonal treatment over 3 years. 
Results: The patients’ baseline characteristics showed a significantly lower body mass index (BMI) and waist circumference 
(WC) in the OCP group than in the cyclic progestin treatment group. After the 3-year period of treatment, the FBG 
differences in the OCP group and cyclic progestin treatment group were 3.4±8.4 and 3.6±8.5 mg/dL, respectively; which 
revealed no statistical significance. Additionally, the difference in the WC and metabolic profile between the studied groups 
after 3 years of treatment also revealed no significance. However, BMI presented a significant difference between the 
two hormonal regimens after 3 years of treatment (p-value=0.007), with higher differences in the OCP treatment group.
Conclusion: There was no statistically significant difference in FBG between the beginning and at the third year of 
treatment found in both regimens of hormonal treatment in Thai PCOS women. 
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Introduction
	 Polycystic ovary syndrome (PCOS) is a syndrome 

derived from abnormalities of the endocrine system. It 

is usually found in reproductive women; wherein the 

incidence rate is around 6%–20%1. At the Gynecologic 

Endocrinology Unit (GEU), Department of Obstetrics 

and Gynecology, Faculty of Medicine Siriraj Hospital an 

incidence of approximately 5% is found2. Studies in Thai 

adolescents have reported the incidence of PCOS at 

an estimated 5.29%3. The important pathophysiology of 

PCOS includes chronic anovulation, insulin resistance and 

hyperandrogenism. The revised Rotterdam criteria 2003, 

are mostly used for the diagnosis of PCOS; whereby, the 

syndrome is diagnosed if at least two out of the following 

three criteria are met4: presence of oligomenorrhea and/or 

amenorrhea, hyperandrogenemia and/or hyperandrogenism 

and polycystic ovaries from pelvic ultrasonography. A 

differential diagnosis, considering other conditions with 

similar symptoms, is also necessary including, thyroid 

disorder, hyperprolactinemia, congenital adrenal hyperplasia, 

Cushing syndrome, adrenal tumor and ovarian tumor.

	 PCOS is usually associated with obesity, insulin 

resistance, dyslipidemia, and metabolic syndrome; albeit 

the mechanism has still not been clearly identified. The 

risk factors include genetics, environment, nutritional status 

and habits5. A previous study in the GEU, Department of 

Obstetrics and Gynecology, Faculty of Medicine Siriraj 

Hospital reported that the prevalence of an abnormal 

glucose tolerance test result in PCOS was 20%; wherein, 

impaired fasting glucose (IFG) accounted for 3.2%, impaired 

glucose tolerance (IGT) for 13.6%, and diabetes mellitus 

(DM) for 5.6% of cases6,7. Moreover, the incidence of 

metabolic syndrome was found to be increased in PCOS 

women. The previous study in the GEU, Siriraj Hospital, 

revealed that the prevalence of metabolic syndrome in 

PCOS was approximately 18.0%, 21.2%, and 21.2%; 

according to the NCEP ATP III, IDF and NHLBI/AHA 

definitions, respectively8.

	 The goals in PCOS treatment are regulating the 

menstrual cycle to protect the endometrium from hyperplasia 

or neoplasm, improving the symptoms of androgen excess, 

infertility, and decreasing insulin insensitivity and metabolic 

syndrome. The medication mostly used is oral combined 

contraceptive pills (OCPs) and cyclic progestin. This is for 

the regulation of the menstrual cycle and for the prevention 

of endometrial hyperplasia and malignancy. Differences 

in the hormonal regimen might affect the differences in 

metabolic abnormalities9. High-dose oral contraceptives can 

increase insulin resistance, so sound advice is to avoid this 

kind of treatment in anovulatory and overweight women. 

A previous study reported that estradiol stimulates insulin 

secretion; similar to the insulinotropic effect of estradiol10. 

González et al. reported in their study that estradiol had an 

effect on the insulin receptor11. Ovarectomized rats showed 

decreasing insulin sensitivity, especially, at higher doses 

within the estradiol replacement group. The mechanism 

of progestin action on glucose metabolism might affect 

the pancreatic beta cells resulting in insulin regulation12. 

Moreover, androgenic progestin might have an “anti-

insulin” effect, by increasing peripheral insulin resistance13. 

Presently,  hormonal pills have been developed to decrease 

the dosage of estrogen and to lower the androgenic effect 

of progestin. This implies that the metabolic effect on 

hormonal treatment could be divergent in different treatment 

regimens. In Adeniji et al.’s study, statistical significance 

was found regarding the increase in fasting blood glucose 

after using OCPs in both the control and PCOS groups14. 

However, according to Mes-Krowinkel et al., no significant 

change was found in a homeostasis model assessment 

regarding insulin resistance (HOMA-IR) between OCP-

used and OCP-omitted groups15. A systematic review and 

meta-analysis of OCP use, by Halperin et al., found no 
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significant change in insulin level, blood sugar level, or 
HOMA-IR16. Additionally, another systematic review, by 
Glisic et al., found that cyclic progestin did not increase the 
risk of cardiovascular disease, nor did it affect the metabolic 
profile17.
	 However, there is still no definitive conclusion on how 
OCPs and cyclic progestin effects carbohydrate metabolism, 
fasting blood glucose, and other metabolic profiles. Based 
on data from the GEU, both treatment groups could be 
observed; with about 50% of PCOS patients being obese, 
and 20% of them having insulin insensitivity7. Therefore, 
physicians should choose the appropriate treatment for 
their patients by considering not only insulin resistance 

but also their fasting blood glucose level as well as other 

metabolic profiles. In this research, the researcher aimed to 

observe the differences in fasting blood glucose levels after 

3-year treatment programs with two hormonal regimens: 

oral combined contraceptive pills and cyclic progestin.

Material and Methods
	 This research was a retrospective chart review 

study, in which the sample size was calculated based on 

the data from a pilot study of PCOS patients at the GEU, 

Siriraj Hospital. The required number was calculated to be 

44 cases in both the PCOS women treated with the OCPs 
group and in the cyclic progestin group. The inclusion 

criteria were: patients aged between 18 and 45 years old; 

diagnosed with PCOS by the revised Rotterdam 2003 
criteria, having a normal 75-gram oral glucose tolerance 
test, and were receiving treatment at the GEU, Department 

of Obstetrics and Gynecology, Faculty of Medicine Siriraj 

Hospital; under continuous hormonal treatment for at least 3 
years. The data were collected before June 2019, backward 
to the year 2000. Exclusion criteria were: incomplete data, a 

change in the hormonal treatment during the 3-year follow-

up, laboratory tests not performed at Siriraj Hospital, and 
those receiving medication that could affect their glucose 
metabolism.

	 For PCOS, the revised Rotterdam 2003 criteria were 
used for the diagnosis. PCOS was diagnosed in cases 
where at least two out of the following three criteria were 
met: the presence of oligomenorrhea and/or amenorrhea, 
hyperandrogenemia and/or hyperandrogenism, and 
polycystic ovaries. After gaining ethical approval, from 
the Institutional Review Board, Faculty of Medicine, Siriraj 
Hospital (Certificate of Approval, Number Si 395/2019), the 
patients’ data were collected at the first visit and three years 
after treatment for both treatment groups. The demographic 
data collected included: age, parity, waist circumference and 
blood pressure. In addition, data to create the metabolic 
profile were also collected, i.e., fasting blood glucose, 75-

gram oral glucose tolerance test and lipid profile. 

	 Statistical analysis was performed using the SPSS 

statistics 21 program. Descriptive analysis was used to 

describe the patients’ characteristics. The Student-t test 

was used to analyze the continuous data. The data are 

shown as the mean value for the difference±standard 

deviation (mean S.D.).

Results
	 After the medical chart review had been completed, 

88 cases of PCOS patients were included in the study. 

These were divided into two groups of 44 cases each: first, 
the group of those who had received OCPs and second, the 

group of those who had received cyclic progestin. Patients 

in the OCP group received various regimens comprising 
of: 0.03 mg ethinyl estradiol, plus 3 mg drospirenone 
for 20 women; 0.02 mg ethinyl estradiol, plus 0.15 mg 

desogestrel for 16 women; 0.035 mg ethinyl estradiol, plus 

2 mg cyproterone acetate for 5 women; 0.02 mg ethinyl 
estradiol, plus 3 mg drospirinone for 2 women; and 0.03 
mg ethinyl estradiol, plus 2 mg chlormadinone acetate for 1 

woman. In the cyclic progestin group, the regimens involved 

receiving medroxyprogesterone acetate, norethisterone, and 
dydrogesterone for 28, 11, and 5 women, respectively (data 
not shown in the table). The baseline characteristics of the 
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patients in both groups are shown in Table 1. Regarding 

the OCP treatment group, it showed a lower body mass 

index (BMI) and waist circumference (WC) than in the 

cyclic progestin treatment group; with statistical significance 

(BMI 22.03.7 kg/m2 and 26.87.1 kg/m2, p-value<0.001; WC 

74.8±7.6 cm and 83.0±16.7 cm, p-value=0.030). Moreover, 

the 2-hour oral glucose tolerance test values in the OCP 

treatment group were found to be significantly lower than 

those found in the cyclic progestin treatment group. In 

contrast, the cholesterol and high density lipoprotein (HDL) 

levels in the OCP treatment group were found to be higher 

than those found in the cyclic progestin treatment group. 

	 The data from Table 2 represents the metabolic 

profile between the first visit and after three years of 

treatment; according to the adjusted BMI and WC analysis. 

There was no significant change in FBG after three years 

of treatment between the two groups. Moreover, the 

cholesterol, triglycerides, HDL, and low density lipoprotein 

(LDL) values were not significantly different between the 

two groups.

	 Anthropometric measurements at the first visit and 

after three years of treatment for both groups with oral 

combined pills treatment and cyclic progestin treatment 

are shown in Table 3. There was no significant difference 

in WC among the participants in both treatment groups 

during the three years of treatment; however,  there was 

a significantly higher difference in BMI after the three year 

treatment in the OCP group.

Table 1 	Baseline characteristics and metabolic profiles in the oral combined pills (OCP) treatment group and the cyclic 

	 progestin treatment group 

Characteristics
OCP treatment group
(n=44)

Cyclic progestin 
treatment group
(n=44)

p-value

Age (years old) 25.0±4.5 26.8±6.3 0.130
Body mass index (kg/m2) 22.0±3.7 26.8±7.1 <0.001
Waist circumference (cm) 74.8±7.6 83.0±16.7 0.030
Systolic blood pressure (mmHg) 111.0±14.0 116.5±14.1 0.080
Diastolic blood pressure (mmHg) 69.9±9.5 72.6±12.2 0.260
Fasting blood glucose (mg/dL) 82.4±5.6 85.1±0.5 0.070
2 hours oral glucose tolerance test (mg/dL) 94.8±18.5 107.7±23.3 0.020
Cholesterol (mg/dL) 203.9±50.4 185.3±31.2 0.040
Triglyceride (mg/dL) 79.8 ±58.1 99.5±6.2 0.120
High density lipoprotein (mg/dL) 64.9±16.0 55.41±3.2 0.003
Low density lipoprotein (mg/dL) 123.0±50.6 110.0±29.2 0.150

Note: The data are presented as the mean S.D.
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Table 2 	Metabolic profile between the first visit and after three years of treatment in the oral combined pills (OCP) and 

	 the cyclic progestin treatment groups 

OCP treatment group
(n=44)

Cyclic progestin treatment group
(n=44) p-value†

1st visit 3rd year Difference 1st visit 3rd  year Difference

FBG
(mg/dL)

82.4±5.6 85.8±8.9 3.4±8.4 85.1±7.5 87.9±9.5 3.6 ±8.5 0.93

Cholesterol
(mg/dL)

203.9±50.4 190.8±35.2 -13.1±44.7 185.3±31.2 188.5±35.5 3.5±27.2 0.082

Triglyceride
(mg/dL)

79.8±58.1 106.8±46.1 27±47.2 99.5±56.2 95.1±43.8 -4.5±44.0 0.06

HDL
(mg/dL)

64.9±16.0 70.2±20.9 5.3±16.2 55.4±13.2 58.7±16.7 2.6 ±10.2 0.44

LDL
(mg/dL)

122.9±50.6 98.8±29.1 -24.2±41.3 110.0±29.2 110.7±29.1 1.8±27.8 0.55

Note: The data are presented as the mean S.D.
†Adjusted BMI and waist circumference
FBG=fasting blood glucose, HDL=high density lipoprotein LDL=low density lipoprotein

Table 3 Anthropometric measurement at the first visit and after three years of treatment in the oral combined pills (OCP) 

	 and the cyclic progestin treatment groups

Parameter
OCP treatment group 

(n=44)
Cyclic progestin treatment group 

(n=44) p-value†

1st visit 3rd year Difference 1st visit 3rd year Difference

BMI (kg/m2) 21.9±3.7 22.3±3.9 0.4±1.2 26.8±7.1 25.1±6.5 -0.5±1.0 0.007
WC (cm) 74.8±83.0 74.4±9.9 -0.2±4.8 83.2±16.7 80.7±13.9 -0.1±3.9 0.980

Note: The data are presented as the mean S.D. 
†Adjusted BMI and waist circumference    
BMI=body mass index, WC=waist circumference    

Discussion
	 The prevalence of obesity in PCOS women was 

found to be about 30%–75%18. The study from the GEU, 

Siriraj Hospital, revealed that 57% of Thai PCOS women 

were obese and central obesity was at 49%19. The 

presence of obesity can effectively lead to further metabolic 

abnormalities, such as, DM, dyslipidemia, hypertension, 

metabolic syndrome and cardiovascular disease20. Moreover, 

the risk of thromboembolic events is also increased in 

obese women. Hormonal treatment should be provided to 

PCOS women to regulate menstruation to aid in preventing 

endometrial hyperplasia and/or cancer. The use of OCPs 

provides more benefits than cyclic progestin; such as, 

contraception and anti-androgenic effects. A meta-analysis 

of 35 studies reported there was no association of OCP use 

with clinically significant adverse metabolic consequences16; 
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however, oral combined contraceptive pills may deteriorate 

carbohydrate metabolism21. This effect might be primarily 

through the activity of progestin. However, modern low-dose 

OCP preparations, with the new generation of progestin, 

have a less metabolic impact than the high-dose and old 

regimens21. Previous studies have shown that the estradiol 

and androgenic effects of progestin may affect carbohydrate 

metabolism and also cause a decrease in insulin sensitivity. 

However, data regarding the long-term effect of hormonal 

contraceptives on carbohydrate metabolism are still 

unclear22. A recent systematic review reported no significant 

differences in carbohydrate profiles between different 

hormonal contraceptives pills in healthy women23. The effect 

of progestin on carbohydrate metabolism depends on the 

type of progestin. In one study, levonorgestrel presented 

the highest deterioration of glucose and insulin response 

after oral glucose tolerance tests24. The new generation of 

progestins such as dienogest and cyproterone have shown 

lesser effects on metabolic profiles while at the same time 

reducing the androgenic effect25. According to previous 

studies, it is likely that the use of OCPs in combination 

with ethinyl estradiol with progestin types of gonanes; such 

as desogestrel and gestodene, may cause an increase in 

insulin resistance26. This study revealed the same results as 

found in previous studies; in which there was no significant 

difference in glucose metabolism in either the OCP or 

cyclic progestin treatment groups. These results might be 

due to the various hormonal regimens of OCPs and cyclic 

progestin. Carbohydrate metabolic effects were, however, 

found to be affected, depending on either the type or the 

dose of estrogen and progestin. Also, it is important to note 

that the baseline characteristics of the participants between 

the two groups were different. Regarding anthropometric 

measurement in the previous study by Manzoor et al., a 

worsening profile in the OCP group was found27. The finding 

in that first study was different from that of this study, in 

which no difference was reported. In this study, patients 

in the OCP group had a thinner anthropomorphism and 

better metabolic profile than those in the cyclic progestin 

group. This was because the physicians sought to avoid 

thrombotic risk from OCP treatment in obese women. This 

study showed no statistically significant difference in FBG, 

lipid profile or WC changes after OCP and cyclic progestin 

treatments among the Thai PCOS women (after BMI and 

WC adjustment). The cyclic progestin treatment group 

showed a difference in BMI after treatment, however, the 

WC did not show any significant difference. This may be 

due to the changes of fat in other areas; such as, in the 

upper/lower arm, , thigh or lower leg (in the peripheral 

areas of the body). The contributive strength of this trial 

is the development of an initial database of Thai PCOS 

women for comparing the differences in FBG between 

OCP and cyclic progestin treatment regimens. However, 

there are a number of study limitations to note including, 

being a retrospective study, the various hormonal doses 

and regimens used, many conditions affecting weight, and 

glucose metabolism,  the time constraint of only covering a 

three-year follow-up period as well as the different baseline 

characteristics of the participants between the two groups.

	 Further data could not be collected over a longer 

term, because of the changing hormonal regimens due to 

the contraceptive and anti-androgenic effects as well as 

the related risk of thromboembolism. In the future, a better, 

more controlled study should be conducted; involving a 

randomized controlled trial, a larger population, sampling 

with the same hormonal regimen and a longer follow-up 

period. The implications that could be achieved from a 

well-conducted study may provide more information for 

appropriately choosing the right hormonal regimen, with 

a lower effect on glucose metabolism; especially in obese 

PCOS women. 
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Conclusion	

	 There were no differences in fasting blood glucose, 

anthropometry or lipid profile among the PCOS female 

patients in the two studied groups; namely the OCP and 

cyclic progestin groups, after the 3-year treatment.

Acknowledgement
	 The authors would like to express our sincere 

gratitude to Miss Julaporn Pooliam for support with the 

statistical analysis and Mrs. Phongphan Sakarung, Instructor 

(Division of Languages: English, Rajamangala University 

of Technology Suvarnabhumi, Suphanburi Campus) for the 

English language editing.

Conflict of interest
	 The authors declare they have no conflicts of interest 

with any private company and received no honorarium 

budget from any institute regarding this study. 

References
1.	 Conway G, Dewailly D, Diamanti-Kandarakis E, Escobar-

Morreale HF, Franks S, Gambineri A, et al. The polycystic ovary 

syndrome: a position statement from the European Society of 

Endocrinology. Eur J Endocrinol 2014;171:P1-29.

2.	 Techatraisak K, angsuwathana S, Rattanachaiyanont M, 

Tanmahasamut P, Leerasiri P, Indhavivadhana S. Gynecological 

endocrinology patients attending siriraj hospital at the beginning 

of the new millennium. Siriraj Med J 2007;59.

3.	 Kaewnin J, Vallibhakara O, Arj-Ong Vallibhakara S, Wattanakrai 

P, Butsripoom B, Somsook E, et al. Prevalence of polycystic 

ovary syndrome in Thai university adolescents. Gynecol 

Endocrinol 2018;34:476-80.

4.	 Rotterdam, ESHRE ASRM-Sponsored PCOS consensus 

workshop group. Revised 2003 consensus on diagnostic criteria 

and long-term health risks related to polycystic ovary syndrome 

(PCOS). Hum Reprod 2004;19:41-7.

5.	 Gambineri A, Pelusi C, Vicennati V, Pagotto U, Pasquali R. 

Obesity and the polycystic ovary syndrome. Int J Obes Relat 

Metab Disord 2002;26:883-96.

6.	 Wongwananuruk T, Rattanachaiyanont M, Leerasiri P, 

Indhavivadhana S, Techatraisak K, Angsuwathana S, et al. The 

usefulness of homeostatic measurement assessment-insulin 

resistance (HOMA-IR) for detection of glucose intolerance in 

thai women of reproductive age with polycystic ovary syndrome. 

Int J Endocrinol 2012;2012:571035.

7.	 Wongwananuruk T, Rattanachaiyanont M, Indhavivadhana S, 

Leerasiri P, Techatraisak K, Tanmahasamut P, et al. Prevalence 

and clinical predictors of insulin resistance in reproductive-aged 

thai women with polycystic ovary syndrome. Int J Endocrinol 

2012;2012:529184.

8.	 Indhavivadhana S, Wongwananuruk T, Rattanachaiyanont M, 

Techatraisak K, Leerasiri P, Tanmahasamut P, et al. Prevalence 

of metabolic syndrome in reproductive-aged polycystic ovary 

syndrome Thai women. J Med Assoc Thai 2010;93:653-60.

9.	 Teede HJ, Misso ML, Costello MF, Dokras A, Laven J, Moran L, 

et al. Recommendations from the international evidence-based 

guideline for the assessment and management of polycystic 

ovary syndrome. Hum Reprod 2018;33:1602-18.

10.	 Nadal A, Rovira JM, Laribi O, Leon-quinto T, Andreu E, Ripoll 

C, et al. Rapid insulinotropic effect of 17beta-estradiol via a 

plasma membrane receptor. FASEB J 1998;12:1341-8.

11.	 Gonzalez C, Alonso A, Grueso NA, Diaz F, Esteban MM, 

Fernandez S, et al. Role of 17beta-estradiol administration on 

insulin sensitivity in the rat: implications for the insulin receptor. 

Steroids 2002;67:993-1005.

12.	 Howell SL, Tyhurst M, Green IC. Direct effects of progesterone 

on rat islets of Langerhans in vivo and in tissue culture. 

Diabetologia 1977;13:579-83.

13.	 Spellacy WN, Buhi WC, Birk SA. Effects of norethindrone 

on carbohydrate and lipid metabolism. Obstet Gynecol 1975; 

46:560-3.

14.	 Adeniji AA, Essah PA, Nestler JE, Cheang KI. Metabolic effects 

of a commonly used combined hormonal oral contraceptive in 

women with and without polycystic ovary syndrome. J Womens 

Health (Larchmt) 2016;25:638-45.

15.	Mes-Krowinkel MG, Louwers YV, Mulders AG, de Jong FH, 

Fauser BC, Laven JS. Influence of oral contraceptives on 

anthropomorphometric, endocrine, and metabolic profiles of 

anovulatory polycystic ovary syndrome patients. Fertil Steril 

2014;101:1757-65e1.

16.	 Halperin IJ, Kumar SS, Stroup DF, Laredo SE. The association 

between the combined oral contraceptive pill and insulin 



Nualla-Ong A, et al.Glucose Metabolism between OCP and Cyclic Progestin Treatment in PCOS

Journal of Health Science and Medical Research                                                    J Health Sci Med Res..................8

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.

17.	 Glisic M, Shahzad S, Tsoli S, Chadni M, Asllanaj E, Rojas 

LZ, et al. Association between progestin-only contraceptive 

use and cardiometabolic outcomes: a systematic review and 

meta-analysis. Eur J Prev Cardiol 2018;25:1042-52.

18.	 Ehrmann DA. Polycystic ovary syndrome. N Engl J Med 2005; 

352:1223-36.

19.	Wongwananuruk T, Indhavivadhana S, Rattanachaiyanont 

M, Techatraisak K, Leerasiri P, Tanmahasamut P, et al. 

Characteristics of 250 reproductive-aged polycystic ovary 

syndrome Thai women at Siriraj Hospital. J Med Assoc Thai 

2010;93:399-405.

20.	Diamanti-Kandarakis E. Role of obesity and adiposity in 

polycystic ovary syndrome. Int J Obes (Lond) 2007;31(Suppl2): 

S8-13; discussion S31-2.

21.	 Krauss RM, Burkman RT Jr. The metabolic impact of oral 

contraceptives. Am J Obstet Gynecol 1992;167:1177-84.

22.	Cortes ME, Alfaro AA. The effects of hormonal contraceptives 

on glycemic regulation. Linacre Q 2014;81:209-18.

23.	Lopez LM, Grimes DA, Schulz KF. Steroidal contraceptives: 

effect on carbohydrate metabolism in women without diabetes 

mellitus. Cochrane Database Syst Rev 2019;2019. doi: 10.1002/ 

14651858.CD006133.pub5.

24.	Rabe T, Runnebaum B. Progestins and carbohydrate meta-

bolism. Int J Fertil 1986;31 SU [UPDATE]:31-45.

25.	Silva-Bermudez LS, Toloza FJK, Perez-Matos MC, de Souza 

RJ, Banfield L, Vargas-Villanueva A, et al. Effects of oral 

contraceptives on metabolic parameters in adult premeno-

pausal women: a meta-analysis. Endocr Connect 2020;9:978-

98. 

26.	Skouby SO, Andersen O, Petersen KR, Molsted-Pedersen 

L, Kuhl C. Mechanism of action of oral contraceptives on 

carbohydrate metabolism at the cellular level. Am J Obstet 

Gynecol 1990;163:343-8.

27.	Manzoor S, Ganie MA, Amin S, Shah ZA, Bhat IA, Yousuf SD, 

et al. Oral contraceptive use increases risk of inflammatory 

and coagulatory disorders in women with polycystic ovarian 

syndrome: an observational study. Sci Rep 2019;9:10182.


