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Polycystic ovary syndrome (PCOS) is a common endocrine disorder in reproductive-aged women, characterized by hyperandrogen-
ism, oligo/anovulation, and polycystic ovarian morphology. Combined oral contraceptives (COCs), along with lifestyle modifica-
tions, represent the first-line medical treatment for the long-term management of PCOS. Containing low doses of estrogen and dif-
ferent types of progestin, COCs restore menstrual cyclicity, improve hyperandrogenism, and provide additional benefits such as re-
ducing the risk of endometrial cancer. However, potential cardiometabolic risk associated with these agents has been a concern. 
COCs increase the risk of venous thromboembolism (VTE), related both to the dose of estrogen and the type of progestin involved. 
Arterial thrombotic events related to COC use occur much less frequently, and usually not a concern for young patients. All patients 
diagnosed with PCOS should be carefully evaluated for cardiometabolic risk factors at baseline, before initiating a COC. Age, smok-
ing, obesity, glucose intolerance or diabetes, hypertension, dyslipidemia, thrombophilia, and family history of VTE should be re-
corded. Patients should be re-assessed at consecutive visits, more closely if any baseline cardiometabolic risk factor is present. Indi-
vidual risk assessment is the key in order to avoid unfavorable outcomes related to COC use in women with PCOS. 
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INTRODUCTION 

Polycystic ovary syndrome (PCOS) is a very common reproduc-
tive, endocrine, and metabolic disorder characterized by hyper-
androgenism, oligo/anovulation and polycystic ovarian mor-
phology. The prevalence of the syndrome varies from 6% to 
10%, depending on which diagnostic criteria is used [1]. Pa-
tients usually present at a young age, during adolescence or ear-
ly adulthood, with symptoms of hirsutism and/or acne, menstru-
al irregularity (oligo/amenorrhea), and/or infertility. Combined 
oral contraceptives (COCs) represent the main treatment in 
women not planning pregnancy in order to regulate menses and 
improve hyperandrogenism. However, given that PCOS is a 
lifelong disorder associated with certain cardiometabolic risks, 

and the possible need to use COCs for a long period of time, the 
adverse cardiometabolic risk profile of these agents has been a 
concern. 

The aim of this narrative review is to address the rationale, 
benefits, and main concerns regarding the use of contraceptives 
in women with PCOS in a manner that includes the most recent 
data. 

COMBINED ORAL CONTRACEPTIVES 

COCs are combinations of low-dose estrogens and progestins 
[2]. The first COC preparations in the 1960s containing high 
doses of estrogens (500 μg of mestranol, which is equivalent of 
150 μg of ethinyl estradiol [EE]) [2] were abandoned due to 
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high rates of thromboembolism, and gave way to combinations 
containing lower doses of estradiol [3,4]. The progestin compo-
nent of COCs has also evolved throughout the years [3,5].

Current COCs mostly contain EE, which is a modified syn-
thetic form of estradiol, while some contain estradiol valerate 
(E2V), which is a natural form of estradiol (Fig. 1) [6]. Prepara-
tions having ≤35 μg of EE or equivalents are called low-dose 
COCs [6,7]. Having a 17α ethinyl group that decelerates the rate 
of inactivation, EE has a stronger and prolonged effect on the 
liver than natural estradiol [8]. EE use leads to increased synthe-
sis of liver proteins including lipoproteins, angiotensinogen, and 
estrogen-dependent clotting factors [9], which are associated 
with the main adverse events attributed to COCs. Combinations 
including lowered doses of EE [4] and more physiological 
forms like E2V were developed in order to reduce these adverse 
effects [9]. E2V imitates natural estradiol well, as a dose of 1 
mg is equivalent to 0.76 mg of 17β-estradiol [10]. 

Numerous forms of progestins are available as compounds of 

COCs. Some may also have affinity for androgen, estrogen, 
glucocorticoid, and/or mineralocorticoid receptors in addition to 
the progesterone receptor [5,11]. Progestins are usually grouped 
into four generations, according to the time of development 
(Fig. 1). First-generation progestins are the initial molecules 
known as the norethindrone family with low potency [3]. The 
second-generation progestins norgestrel and levonorgestrel are 
more potent. The first- and second-generation progestins origi-
nate from testosterone derivatives; thus, they cause different de-
grees of androgenic side effects related to both their varying po-
tencies and androgen receptor affinities [12]. However, the 
third-generation progestins desogestrel and gestodene are more 
specific to the progesterone receptor and have neglectable an-
drogen receptor affinity; whereas, gestodene has slight miner-
alocorticoid activity [5,9]. 

In the last three decades, new progestins have been developed 
in order to reduce androgenic side effects [11]. Trimegestone, 
nestorone, nomegestrol, cyproterone acetate (CPA), and chlor-

Fig. 1. Currently available combined oral contraceptive preparations according to estradiol dosage and the type of progestin, and metabolic 
and androgenic side effects of the progestin component. The metabolic adverse events of combined oral contraceptives are associated with 
both the dose of the estradiol component and the type of progestin involved. Combinations containing lowered doses of ethinyl estradiol 
(EE; ≤35 μg) and more physiological forms like estradiol valerate (E2V) may be chosen in order to reduce metabolic risks. First- and sec-
ond-generation progestins having androgenic and metabolic side effects are usually not favored in women with polycystic ovary syndrome. 
Third- and fourth-generation progestins cause fewer metabolic adverse effects, and fourth-generation progestins are also anti-androgenic. 
Cyproterone acetate has the greatest anti-androgen activity among all progestins. 
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madinone acetate are derived from progesterone, while drospi-
renone is a derivative of spironolactone and dienogest of testos-
terone [11]. Drospirenone has anti-mineralocorticoid activity 
antagonizing the EE-related angiotensinogen increase, in addi-
tion to its anti-androgenic effects [13]. CPA has the greatest anti-
androgen activity of all progestins. The anti-androgenic activity 
of drospirenone and dienogest is 30% and 40% of CPA, respec-
tively [11]. Chlormadinone acetate produces anti-androgenic ef-
fects by increasing sex hormone binding globulin (SHBG) lev-
els and inhibiting 5-α reductase enzyme activity [5].

MECHANISM OF ACTION 

The progestin component of COCs directly inhibits the secre-
tion of gonadotropin-releasing hormone (GnRH) and suppresses 
the luteinizing hormone (LH) peak, which is essential for ovula-
tion [14]. The absence of the LH peak causes a decrease in 
ovarian sensitivity to follicle-stimulating hormone (FSH), 
which leads to a reduction in estradiol production. Progestins 
also prevent sperm penetration and implantation by increasing 
the viscosity of cervical mucus, decreasing tubal motility, and 
thinning the endometrial lining [15]. The estradiol component 
of the drug potentiates the effect of progestin by suppressing the 
FSH surge in order to inhibit the selection and development of 
the dominant follicle, and also improves menstrual cycle control 
since it prevents breakthrough bleeding by maintaining endo-
metrial proliferation [15]. 

Most COC regimens have a 28-day cycle: 21 days of steroid 
and 7 days of pill-free interval or placebo. However, the dura-
tion of a placebo has been reduced to 2 or 4 days for some 
COCs that contain very low doses of steroids because of con-
cerns about contraceptive failure and/or breakthrough bleeding 
[7,16,17]. 

COC USE IN WOMEN WITH PCOS 

COCs, in addition to lifestyle modifications, represent the first-
line treatment in most women with PCOS if fertility is not de-
sired, in order to regulate the menstrual cycle and improve clini-
cal signs of hyperandrogenism [18]. By suppressing LH secre-
tion, the progestin component of COCs inhibits ovarian andro-
gen production, whereas the estradiol component reduces serum 
free androgen concentrations by increasing SHBG levels 
[19,20]. Some progestins prevent androgens to bind their recep-
tors or inhibit 5-α reductase enzyme activity. COCs also cause a 
slight decrease in adrenal androgen secretion [21]. 

All available guidelines and position papers, including the 
most recent European Society for Human Reproduction and 
Embriology (ESHRE)/American Society of Reproductive Med-
icine (ASRM)-sponsored international PCOS guideline, recom-
mend COCs as the first-line treatment in adult women with 
PCOS in order to regulate menses and/or improve features of 
hyperandrogenism [18,22-24]. Using the lowest effective dose 
(20 to 30 μg of EE or equivalent) is advised in order to lower 
metabolic risks and adverse effects [18]. It is also emphasized 
that a minimum duration of 6 months is required to assess treat-
ment response regarding hirsutism [21]. The guidelines do not 
suggest one preparation over another [21,23], given that the cur-
rent evidence is not sufficient to reveal a difference in efficacy 
between preparations [25]. 

NON-CONTRACEPTIVE BENEFITS OF COCs

Several additional benefits of COCs have been shown in the 
general population [26,27]. In particular, newer and lower-dose 
COC preparations reduce heavy menstrual bleeding. The E2V 
and dienogest combination has been effective in reducing heavy 
menstrual bleeding by 50% in about 80% of women [16,28]. 
When used continuously after surgery for endometriosis, COCs 
may reduce dysmenorrhea and recurrent endometriosis [29,30]. 
COC use has also decreased the risk of ectopic pregnancies 
[31], which has been attributed to the decreased risk of pelvic 
inflammatory disease among COC-users [32]. In cases of con-
traceptive failure, however, some data have indicated an in-
creased risk of ectopic pregnancy [33]. In addition, COCs repre-
sent the second option following selective serotonin reuptake 
inhibitors in the treatment of physical and emotional symptoms 
of premenstrual dysphoric disorder [34], and combinations in-
cluding drospirenone and EE might be favored [35].

In COC users, the risk of both endometrial and ovarian cancer 
is reduced by nearly 30% compared to non-users [36-38]. The 
degree of risk reduction appears to be higher with a longer dura-
tion of COC use [36,37]. While one study reported a 20% re-
duced colorectal cancer risk with COC use [38], no such rela-
tionship was observed in another study [36]. 

CONTRAINDICATIONS OF COCs

The World Health Organization (WHO) and U.S. Centers for 
Disease Control and Prevention (CDC) have developed evi-
dence-based guidelines for the use of COCs. These documents, 
based on systematic reviews of available clinical and epidemio-
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logical research, are updated regularly. The most recent versions 
of the WHO and CDC guidelines were published in 2015 and 
2016, respectively [39,40]. The ESHRE/ASRM-sponsored in-
ternational PCOS guideline suggests following the WHO guide-
lines for relative and absolute contraindications for COC use 
(Table 1) [18]. Accordingly, it is recommended that COCs con-
taining 35 μg of EE and CPA should not be used in mild cases, 
and should only be used to treat moderate to severe hirsutism or 
acne due to higher risk of venous thromboembolism (VTE). 
Other preparations with lower VTE risk should be preferred as 
the first-line therapy for purposes of contraception, regulating 
menses, or treating mild to moderate hirsutism [18].

CONCERNS REGARDING THE USE OF 
COCs IN PCOS 

Venous thromboembolism 
The incidence of VTE is reported to be 5 to 10 events per 
10,000 woman-years in the general population [41]. COC use 

can increase the incidence of VTE events up to 8–10/10,000 
woman-years [42], which is lower than the incidence of preg-
nancy-associated VTE (1.2 of every 1,000 deliveries) [43,44]. 
Overall, the relative risk (RR) of VTE in all kinds of COC users 
has been reported to be 3.5 (95% confidence interval [CI], 2.9 
to 4.3) [45], and is significantly higher during the first year of 
use and in women who are new to COCs [46]. 

The risk of VTE associated with COC use changes according 
to both the dose of estrogen and the type of progestin. In a pop-
ulation-based case-control study, in patients using different 
types of COC preparations, the relative thrombotic risk was 0.8 
(95% CI, 0.5 to 1.2) and 1.9 (95% CI, 1.1 to 3.4) for estrogen 
doses of 20 and 50 μg respectively, compared to the reference 
estrogen dose of 30 μg [47]. A Cochrane Review reported the 
RR of VTE as 2.2 (95% CI, 1.3 to 3.7) with 50 μg of EE com-
pared to 30 μg, when used in combination with levonorgestrel 
[45]. No difference has yet been shown between EE doses of 20 
and 30 μg (RR, 1.1; 95% CI, 0.7 to 1.7) [45,46]. Thus, there is 
no evidence showing that reducing the dose of EE below 35 μg 

Table 1. Absolute and Relative Contraindications of Combined Oral Contraceptive Use

Absolute contraindications Relative contraindications

First 6 weeks postpartum, if breastfeeding 
First 21 days postpartum if not breastfeeding but having other risk factorsa 
for VTE

Six weeks to <6 months postpartum, if breastfeeding
First 21 days postpartum, if not breastfeeding
F irst 42 days postpartum, if not breastfeeding but having other 

risk factorsa for DVT

Age ≥35 years and smoking ≥15 cigarettes per day Age ≥35 years and smoking <15 cigarettes per day

Hypertension with BP measurements ≥160/100 mm Hg Hypertension controlled with medication or BP measurements 
between 140–159/90–99 mm Hg

History of current diagnosis of ischemic heart disease or history of stroke 
Having multiple risk factors for cardiovascular disease 
Complicated valvular heart disease

Dyslipidemia 

Diabetes >20 years duration Symptomatic gall bladder disease 

Diabetes with microvascular complications History of cholestasis related to oral contraceptive use 

Acute hepatitis Using rifampicin or rifabutin

Severe cirrhosis Using anticonvulsant medications

Liver tumors (hepatocellular adenoma or carcinoma)

Migraine with aura Migraine without aura

Current diagnosis of cancer History of breast cancer cured for ≥5 years 

History or current diagnosis of deep venous thrombosis or pulmonary embolism
Prolonged immobilization due to major surgery
Known thrombogenic mutations
Systemic lupus erythematosus with positive or un-known phospholipid antibodies

Adapted from World Health Organization [39]. 
VTE, venous thromboembolism; DVT, deep vein thrombosis; BP, blood pressure. 
aPrevious VTE, thrombophilia, immobility, transfusion at delivery, body mass index >30 kg/m2, postpartum hemorrhage, immediately after cesarean de-
livery, pre-eclampsia, and smoking. 
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in COCs decreases the risk of VTE [46]. 
A recent meta-analysis revealed increased VTE risk with 

combinations containing CPA (RR, 2.04; 95% CI, 1.55 to 2.49), 
desogestrel (RR, 1.55; 95% CI, 1.55 to 2.13), drospirenone (RR, 
1.58; 95% CI, 1.12 to 2.14), and gestodene (RR, 1.67; 95% CI, 
1.32 to 2.10) compared to levonorgestrel. The RR of VTE was 
similar between levonorgestrel and norgestimate (RR, 1.14; 
95% CI, 0.94 to 1.32) and dienogest (RR, 1.46; 95% CI, 0.57 to 
5.41), respectively [42]. Another meta-analysis also indicated a 
considerably increased risk of VTE for desogestrel, drospire-
none, gestodene, and CPA compared to levonorgestrel, when 
combined with EE (30 to 40 μg) (Table 2). No increased risk of 
VTE was reported for gestodene/EE 20 μg [48] and dienogest/
E2V [49] combinations.

COCs significantly increase the risk of VTE, especially if the 
baseline VTE risk is high. The main risk factors for VTE in 
COC users are prolonged immobilization, smoking, age over 35 
years, obesity, a personal or family history of VTE or inherited 
thrombophilia, antiphospholipid syndrome, active systemic lu-
pus erythematosus, and current cancer diagnosis [46]. In addi-
tion, PCOS itself has been reported to be a prothrombotic con-

dition, as studies revealed disruptions in fibrinolysis in women 
with PCOS [50,51]. An analysis of a commercial database from 
United States reported a 2 to 3-fold increased risk of VTE in 
women with PCOS compared to the general population between 
2003 and 2008, which decreased by 20% with oral contracep-
tive use in PCOS patients [52]. A recent meta-analysis of five 
observational studies between 2004 and 2018 reported a 1.5 to 
2-fold increased risk for VTE in women with PCOS, not entire-
ly attributable to high incidence of COC use or excess weight in 
these patients [53]. 

In the absence of other risk factors for VTE, it remains con-
troversial whether COCs further increase the absolute risk of 
VTE in women with PCOS compared to healthy women [54]. 
Of interest, although one study suggested that the risk of VTE 
was even lower in women with PCOS using COCs than in those 
not using COCs [52], that may have been due to prescription 
bias, and might suggest that careful evaluation of PCOS patients 
for risk factors before initiating COCs would be often enough to 
prevent VTEs [55]. Nevertheless, given that COCs containing 
CPA pose a significant risk of VTE, it is recommended to avoid 
prescribing these preparations for PCOS patients with mild hy-
perandrogenism [18].

Overall, available data indicates that the use of COCs increas-
es the risk of VTE in the general population. However, most 
studies addressing the topic have not evaluated all potential 
confounding factors, and may be subject to bias. It remains con-
troversial whether COCs create an additional risk of VTE in 
PCOS, which is already a prothrombotic condition. It is impor-
tant to keep in mind that the COC-related absolute risk for VTE 
is low in young healthy women with or without PCOS; and that 
careful assessments of patients before prescribing COCs would 
be the best measure to prevent VTEs in women with PCOS. 

Myocardial infarction and stroke
A Cochrane meta-analysis indicated a 1.6-fold increased risk of 
overall arterial thrombosis in premenopausal women (18 to 50 
years of age) using COCs [56]. The RRs appeared to be similar 
for myocardial infarction (MI; 1.6; 95% CI, 1.2 to 2.1) and isch-
emic stroke (1.7; 95% CI, 1.5 to 1.9). Higher EE doses were as-
sociated with increased risk, while the type of progestin did not 
appear to have an impact [56]. Unlike VTE, the risk of arterial 
thrombosis does not diminish over time with COC use [57]. As 
expected, the rates of MI and ischemic stroke in COC users in-
crease with age. Arterial thrombosis related to COC use occurs 
less often than VTE, especially at younger ages. It is estimated 
that there are two arterial thrombotic events attributable to COC 

Table 2. Risk of Venous Thromboembolism among Combined 
Oral Contraceptive Users According to the Type of Progestin

Variable VTE risk, RR (95% CI)

Second-generation

Levonorgestrel 1

Third-generation

Norgestimate 1.14 (0.94–1.32)a

Gestodene 1.67 (1.32–2.10)a

1.27 (1.15–1.4)b

Desogestrel 1.83 (1.55–2.13)a

1.46 (1.33–1.59)b

Fourth-generation

Drospirenone 1.58 (1.12–2.14)a

1.40 (1.26–1.56)b

Cyproterone acetate 2.04 (1.55–2.49)a

1.29 (1.12–1.49)b

Dienogest 1.46 (0.57–5.41)a

VTE, venous thromboembolism; RR, relative risk; CI, confidence inter-
val.
The estimated RR for VTE for 1 year of combined oral contraceptive 
use was provided from the meta-analyses by aDragoman et al. [42] and 
bOedingen et al. [48], respectively, in comparison to levonorgestrel. 
Data on VTE risk were obtained from the general population, and the 
absolute risk of VTE is low (8–10/10,000 woman-years). 
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use per 10,000 women per year [57]. 
Many women with PCOS already carry some risk factors for 

cardiovascular disease, such as obesity, insulin resistance, dys-
lipidemia, dysfibrinolysis, and hypertension, which may be 
poorly affected by COC use. However, the evidence remains 
controversial regarding whether there is an absolute increase in 
risk for MI, stroke, cardiovascular death, or coronary heart dis-
ease in women with PCOS in the long-term [58,59], including 
peri- and postmenopausal periods [60-63]. Likewise, the risk of 
stroke-related mortality seems not to increase in PCOS [64]. 
Even so, a significant amount of data on the subject has been 
provided from retrospective or cross-sectional studies with 
small sample sizes, without taking several confounding factors 
into account, such as COC use [58,59].

Several hypotheses have been suggested to explain the ab-
sence of unfavorable cardiovascular outcomes in PCOS despite 
the abundance of risk factors [60]; however, none has yet been 
confirmed. The effect of long-term COC use on future cardio-
vascular events remains unclear [65]. A study of 672 postmeno-
pausal women with at least one cardiovascular risk factor re-
vealed that prior use of COCs, regardless of duration, was asso-
ciated with lower coronary artery disease severity scores as as-
sessed by coronary angiography. The statistical relationship re-
mained significant after adjusting for other cardiovascular risk 
factors including age, diabetes, dyslipidemia, smoking, and hy-
pertension [66]. 

The long-term effects of COC use on cardiovascular out-
comes in women with PCOS remains to be clarified, especially 
during the later years of life. Until then, it would be best to eval-
uate patients for cardiovascular risk factors before starting 
COCs and during follow-up, according to currently available 
guidelines [18,22].

Abnormalities in glucose metabolism and diabetes
PCOS is associated with higher rates of impaired glucose toler-
ance (IGT) and type 2 diabetes mellitus (T2DM). Although the 
degree of the risk is related to race, obesity and increasing age, 
normal-weight women with PCOS also have a higher risk of 
developing IGT and T2DM than age- and body mass index 
(BMI)-matched healthy controls. While IGT is the leading form 
of glucose intolerance at younger ages, patients generally start 
to develop diabetes throughout their peri- or postmenopausal 
years [58]. Based on limited data, the risk of developing diabe-
tes in women with PCOS during later years of life appears to be 
related to higher BMI, abdominal obesity, and insulin resis-
tance, but not hyperandrogenism [67,68]. 

In population studies conducted on healthy premenopausal 
women, COCs seem to have no unfavorable effect on glucose 
metabolism [69,70]. Likewise, two meta-analyses of PCOS pa-
tients revealed no changes in levels of fasting plasma glucose, 
fasting insulin, and homeostatic model assessment for insulin 
resistance (HOMA-IR) scores related to COC use for up to a 
year. However, most of the outcomes revealed significant het-
erogeneity in both meta-analyses, and majority of the included 
studies had inherent limitations [71,72]. Considering that the 
differences in types of COCs were not able to explain the het-
erogeneity, it was suggested that COCs were not different from 
each other in terms of glycemic outcomes [71].

Although current data do not indicate any adverse effects of 
COCs on glucose metabolism, there is still need for high-quality 
long-term prospective studies with large sample sizes. It should 
be emphasized that there is no hard evidence to justify avoid-
ance of COC use in PCOS patients with metabolic disturbances, 
or to recommend one COC over another [24]. For each patient, 
individual characteristics such as age, ethnicity, BMI, and fami-
ly history of diabetes should be considered when determining 
the risk of diabetes [6]. It is very important to encourage all 
women with PCOS to maintain a healthy lifestyle and diet. An 
oral glucose tolerance test with 75 g of glucose should be per-
formed at baseline and regularly thereafter, especially if obesity 
and/or other risk factors are present (Fig. 2).

Other cardiometabolic effects 
The prevalence of metabolic syndrome and its individual com-
ponents is increased in women with PCOS [73]. In a large pop-
ulation, we reported 12.5%, 10.3%, and 10.0% prevalence rates 
of metabolic syndrome in unselected women with PCOS ac-
cording to the criteria of the National Institutes of Health, Rot-
terdam, and the Androgen Excess and PCOS Society, respec-
tively, suggesting at least 2-fold increased risk compared to 
general population [74]. This increase is similar to the risk re-
ported in women with PCOS presenting to the clinic [75].

Hyperandrogenism contributes to insulin resistance through 
various pathways [76], and improving hyperandrogenism may 
provide some beneficial metabolic effects. Accordingly, the an-
ti-androgenic effects of COCs may improve metabolic parame-
ters [77]. Along with lifestyle modifications, treatment with 
COCs may improve insulin resistance, serum total cholesterol 
levels, and serum low-density lipoprotein (LDL) cholesterol 
levels in patients with PCOS [77,78]. However, COCs may lead 
to an increase in serum levels of triglycerides, LDL cholesterol, 
and high-density lipoprotein (HDL) cholesterol due to their ef-
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fects on the liver [9,79]. Some studies revealed better outcomes 
with drospirenone regarding LDL levels [80,81], whereas others 
did not detect any differences between different types of proges-
tins involved [79,82]. Currently, there is not sufficient evidence 
to favor one combination over another. 

An increase in appetite and weight gain associated with COC 
use are concerns commonly expressed by patients with PCOS 
[6]. An earlier study suggested a suppression in cholecystokinin 
levels with the use of EE/desogestrel combination in healthy 

lean women [83]. However, in lean women with PCOS, short-
term use of combined EE/drospirenone did not alter the levels 
of the satiety hormones cholecystokinin and peptide YY and the 
hunger hormone ghrelin [84]. Moreover, EE/drospirenone treat-
ment was associated with reduced hunger and increased satiety 
after meals, and reduced craving for sweets in lean hyperandro-
genic bulimic women, without a significant change in associat-
ed gut hormone and peptide levels [85]. Although the effect of 
COCs on appetite may differ among patients and possibly ac-
cording to the type of progestin, the current data suggest no ma-
jor association.

Studies in the general population have not reported significant 
weight gain with COCs [86], even in long-term analyses [87]. 
However, COC use might result in the redistribution of body 
fat. Studying 28 hyperandrogenic lean women with PCOS, we 
reported a significant increase in total and truncal fat percentage 
after 6 months of EE/drospirenone use, despite no change in 
clinical anthropometric measures including BMI, waist circum-
ference, or the waist-to-hip ratio (WHR) [88]. Another observa-
tional study of hyperandrogenic and insulin-resistant PCOS pa-
tients, including 16 patients on COC treatment (EE/CPA, EE/
gestodene, or EE/desogestrel) and 21 patients who had never 
used COCs found that waist circumference and WHR decreased 
in the COC arm, whereas BMI, waist circumference, and WHR 
remained unchanged in the non-COC arm. The mean duration 
of follow-up was 10 years (range, 12 to 180 months), and the 
mean ages at the beginning and the end of the study were 18 
and 29 years in the COC group, and 21 and 31 years in the non-
COC group, respectively [89].

A retrospective study including 1,297 women with PCOS 
with a mean age of 28 years categorized the subjects as current 
users, who had been using COCs for at least the last three 
months (n=76), and ever users, while the remaining 203 sub-
jects who had never used a COC were taken as the reference 
group [90]. Ever users were further divided into five subgroups 
according to duration of COC use. No differences were found 
between groups or subgroups regarding anthropometric mea-
surements, lipid profile, or HOMA-IR scores [90]. Ibanez et al. 
[91] reported increased carotid intima media thickness, visceral 
obesity, and higher levels of serum high-sensitivity C-reactive 
protein (hsCRP) levels with the use of COC containing CPA in 
comparison with low-dose insulin-sensitizer medications in ad-
olescent PCOS patients. Likewise, we have found increased 
hsCRP and homocysteine levels in young lean PCOS patients 
using a drospirenone-containing COC with spironolactone, 
compared to age- and BMI-matched controls [92].

Fig. 2. Assessment algorithm in women with polycystic ovary syn-
drome (PCOS) before prescribing a combined oral contraceptive. 
OGTT, oral glucose tolerance test; hCG, human chorionic gonado-
tropin. 
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COCs could potentially cause an increase in blood pressure 
(BP) due to the increased production of angiotensinogen in the 
liver induced by the estradiol component [9]. This increase in 
BP could be less significant with preparations containing low-
dose estradiol, but may still be a concern for patients who al-
ready have hypertension. Accordingly, BP should be checked in 
all women with PCOS prior to starting a COC, since a number 
of patients may be unaware of having hypertension [93].

Taken together, studies do not indicate a worsened cardiomet-
abolic risk profile with the use of COCs in PCOS, although 
good-quality evidence is still needed from long-term studies in-
cluding greater number of patients and comparing different 
combinations of COCs. The association of COC use with in-
creased inflammatory parameters in young PCOS patients re-
quires confirmation. 

Psychological impact
Studies in the general population suggest that COC use might 
occasionally be associated with mood alterations, particularly in 
younger patients and those with previous mental health prob-
lems [94-97]. In PCOS, the risk of having symptoms related to 
depression (odds ratio [OR], 3.78; 95% CI, 3.03 to 4.72) or anx-
iety (OR, 5.62; 95% CI, 3.22 to 9.80) is already increased [98]. 
Depression appears to be linked with cardiometabolic features 
of PCOS, including obesity, insulin resistance, and dyslipidemia 
[99]. However, contradictory results have been reported regard-
ing how COCs affect psychological symptoms in women with 
PCOS [96,99]. 

A large Danish cohort study including over one million wom-
en between 15 and 34 years of age with a mean follow-up dura-
tion of 6.4 years revealed higher rates of starting anti-depressant 
treatment among hormonal contraceptive users (55% of the 
study population) [100]. Compared to non-users, the RR for 
starting an anti-depressant was 1.22 (95% CI, 1.22 to 1.25) in 
COC users. The risk was associated with a longer duration of 
COC use, but not with smoking or BMI. Notably, the risk re-
mained significant after adjustment for diagnosis of PCOS. The 
RR for starting an anti-depressant among adolescents using 
contraceptives was even higher (RR, 1.8; 95% CI, 1.75 to 1.84) 
[94]. In a large Swedish cohort, the use of both COC (hazard ra-
tio [HR], 1.4; 95% CI, 1.22 to 1.60) and progestin-only pills 
(HR, 2.18; 95% CI, 1.81 to 2.62) was associated with suicidal 
behavior. The risk was highest at the first month after initiation 
and declined with longer duration of use, but remained high for 
at least 1 year [100].

The limited available data do not suggest an increased risk of 

depression with COC use in PCOS patients. In a prospective 
study assessing the effect of 6 months of COC use on 36 women 
with PCOS, depression scores did not show a significant differ-
ence before and after treatment; contrarily, PCOS-specific qual-
ity of life scores improved as hirsutism regressed [99]. A sec-
ondary analysis of the OWL-PCOS study also revealed that 
COCs positively affected symptoms of depression and anxiety 
as a result of improved hirsutism and weight loss [101]. 

Recent international guidelines emphasize the high preva-
lence of anxiety and depressive symptoms in adult patients with 
PCOS [18]. It would be helpful to consider the potential effects 
of COCs on emotional well-being in women with PCOS, along 
with risk factors such as obesity, infertility, and hirsutism. 

STARTING COC TREATMENT AND 
PATIENT FOLLOW-UP

The assessment algorithm before starting COC treatment in 
PCOS patients is given in Fig. 2 [6]. The medical history must 
cover all relevant information on cardiometabolic risk factors 
including hypertension, dyslipidemia, smoking, glucose intoler-
ance, and diabetes; as well as diagnosis of migraine and depres-
sion. Furthermore, information must be elicited on patients’ 
own and family history of thromboembolic events and diabetes. 

Baseline BMI, waist circumference, BP measurements, and 
hirsutism score should be recorded, but performing breast, pel-
vic, and genital examinations or cervical cytology is not rou-
tinely recommended. In order to assess baseline cardiometabol-
ic risk, fasting blood glucose, a 75-g standard 2-hour oral glu-
cose tolerance test and fasting lipid profile need to be per-
formed. Liver function tests and beta-human chorionic gonado-
tropin should also be ordered. 

Patients should be informed about common side effects, such 
as gastrointestinal complaints, breast tenderness, headache, and 
mood changes, which would possibly diminish or disappear in 
months. Weight gain is usually a main concern expressed by pa-
tients. Although studies have not shown any association be-
tween COC use and weight gain [86], many women complain 
about some weight gain during COC use [6]. Thus, regular fol-
low-up of anthropometric measures, including BMI and waist 
circumference, is required. It must be emphasized to patients 
with hirsutism that it will take at least 6 months of treatment un-
til any clinical improvement can be observed [102]. 

Patients need to be informed about serious but rare adverse 
effects of COCs. Red flag signs or symptoms of VTE or arterial 
thrombosis such as leg swelling, new onset severe headache or 
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visual disturbances, chest pain, numbness, or muscle weakness 
require immediate medical attention. However, it should be kept 
in mind that in the absence of other risk factors, COC-related 
VTE or arterial thrombotic events are very rare. Routine screen-
ing for thrombophilia is not recommended, but may be consid-
ered in high-risk patients.

The ideal time to start COCs is on the 1st to 5th days of the 
menstrual cycle. They can be started at any other time once it is 
confirmed that the patient is not pregnant.

Available guidelines recommend an individualized approach 
for follow-up and provide clinical practice points based on ex-
pert opinion [6,18,103]. The first follow-up visit should be 
scheduled for after 3 months of treatment. BMI, waist circum-
ference, and BP should be recorded. Laboratory tests would be 
performed according to the baseline results and each patient’s 
baseline condition. If there are no side effects and the patient is 
comfortable, COC treatment is continued. Hirsutism is reas-
sessed after 6 months of treatment. Subsequent follow-up visits 
would be scheduled every 6 months [6,18,103]. 

PROGESTIN-ONLY CONTRACEPTIVES 

Progestin-only contraceptives could be used for contraception 
in women who have contraindications or intolerance for COCs, 
such as a high-risk or history of venous or arterial thrombotic 
conditions [104]. While the majority of these contraceptive 
methods appear not to have any adverse cardiometabolic effects 
in healthy female population [105-110], contradictory data have 
been reported [106,111]; however, very few studies assessed the 
use of these methods in PCOS patients. Depot medroxyproges-
terone acetate (DMPA) is considered to have a more unfavor-
able effect on cardiometabolic parameters than other progestin-
only contraceptive methods [112].

Progestin-only pills
Progestin-only pills, or mini-pills, containing low daily doses of 
progestins (e.g., levonorgestrel 30 μg, norethindrone 35 μg, 
desogestrel 75 μg) need to be used continuously [113], except 
for the drospirenone-only pill, which is taken daily for 24 days 
followed by 4 days of placebo [114]. In continuous use, higher 
rates of breakthrough bleeding than that of COCs were reported 
[115]. Alternatively, progestins such as micronized natural pro-
gesterone or oral medroxyprogesterone acetate (MPA) may be 
given in short cycles in amenorrheic PCOS patients in order to 
protect the endometrium from the hyperplasic effect of unop-
posed estrogen exposure [116]. While the only absolute contra-

indication for progestin-only pills is current breast cancer, an al-
ternative contraceptive method would be preferred in patients 
with severe cirrhosis, hepatocellular adenoma/carcinoma, or an 
acute or past history of ischemic stroke or ischemic coronary 
event [112]. 

In lean hyperandrogenic women with PCOS, treatment with 
oral MPA and micronized progesterone for 10 days were both 
associated with reductions in fasting insulin levels, HOMA-IR 
scores, HDL, LDL, and total cholesterol concentrations in a 
small-sized prospective randomized study, but the reductions 
were only significant in the MPA group [117]. Another prospec-
tive study including young overweight women with PCOS re-
ported an immediate decrease in HOMA-IR score after 7 days 
of micronized progesterone use, which returned to baseline after 
withdrawal bleeding [118]. Overall, current data are insufficient 
regarding the metabolic impacts of oral MPA and micronized 
progesterone in women with PCOS. Although no studies to date 
have evaluated the confined effects of mini-pills in PCOS pa-
tients in this regard, they seem not to affect cardiometabolic pa-
rameters in healthy women [108,119]. 

Depot medroxyprogesterone acetate
DMPA is an injectable progestin-only contraceptive adminis-
tered every 3 months [40]. The contraindications and warnings 
specified for progestin-containing pills also apply to DMPA. In 
addition, DMPA should be avoided in women with complicated 
diabetes [112]. According to a prospective case-control study, 
30 months of DMPA usage in healthy young women signifi-
cantly increased body weight, which was entirely attributed to 
increased total fat mass with central deposition [120]. Decreased 
bone mineral density is another adverse effect of DMPA [121]. 
There is a lack of data regarding the use of DMPA in PCOS pa-
tients.

Etonogestrel
Etonogestrel is the active metabolite of desogestrel. Studies in 
healthy women using etonogestrel implants have not reported 
any adverse metabolic effects [109,110]. However, a small 
study in patients with PCOS suggested increased insulin resis-
tance with a 6-month duration of etonogestrel implant usage 
[122]. 

Levonorgestrel-releasing intrauterine contraceptive device 
Levonorgestrel-releasing intrauterine device (LNG-IUD), in a 
central reservoir, contains 52 mg of levonorgestrel, with a daily 
released dose of 20 μg. With a 5-year duration of recommended 
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use [123], it is one of the most cost-effective reversible contra-
ceptive methods [124]. LNG-IUD has anti-proliferative effects 
on the endometrium, and has been shown to be superior to non-
intrauterine progestins at reversing endometrial hyperplasia 
[125]. Although declining plasma levonorgestrel concentrations 
were reported with a longer duration of use and higher BMI 
[126], it was still more effective than oral progestins in the treat-
ment of endometrial hyperplasia in obese subjects [127]. LNG-
IUD has also been reported to reverse endometrial hyperplasia 
[128] and early endometrial carcinoma [129,130] in patients 
with PCOS. LNG-IUD has also been superior to both non-intra-
uterine progestins [131] and COCs [132] in reducing heavy 
menstrual bleeding. LNG-IUD is also effective in the treatment 
of endometriosis and associated pelvic pain [133]. Its use is ab-
solutely contraindicated in cases of unexplained vaginal bleed-
ing, severe cervical or intrauterine infection or sepsis, current 
diagnosis of breast cancer, and distorted uterine cavity [40]. 
There is also a risk of uterine perforation [134]. 

LNG-IUD usage was not associated with adverse cardiometa-
bolic effects in healthy women [106,107], except a mild in-
crease in fasting plasma glucose levels from baseline [106]. In 
an observational prospective controlled study including non-
obese patients with PCOS, 6 months of LNG-IUD use im-
proved hyperandrogenemia, but increased waist circumference 
and fasting plasma glucose measurements, whereas decreased 
LDL and total cholesterol concentrations compared to baseline 
[135]. 

CONCLUSIONS 

All women with PCOS should be encouraged to maintain a 
healthy lifestyle. COCs are the primary choice of treatment in 
PCOS patients in order to achieve the goals of regulating men-
ses and improving signs/symptoms of hyperandrogenism. Cur-
rent guidelines do not provide a basis for preferring one COC 
over another, but advise using formulations containing lower 
estrogen doses. 

COCs increase the RR of venous and arterial thrombotic 
events, however, the absolute risk is low in young healthy non-
smoking women. A careful medical history and ruling out addi-
tional risk factors before starting treatment would almost fully 
eliminate the risk of thrombosis. Although long-term observa-
tional studies are lacking, there is no evidence showing adverse 
cardiometabolic outcomes with short-term use of COCs. Never-
theless, patients who are obese, or who already have IGT or 
other cardiometabolic risk factors, should be monitored more 

closely. Progestin-only pills or LNG-IUD could be used for 
contraception in women with contraindications or intolerance 
for COCs.

Future studies should focus on the safety and potential long-
term effects of COC use in well-defined populations with 
PCOS. A better understanding of these issues could be achieved 
by considering differences in the phenotypes of the syndrome as 
well as variations in the effectiveness and safety of different 
COCs. 
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