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Polycystic ovary syndrome (PCOS) is a common reproductive and metabolic disorder. Patients with
PCOS present with clinical signs of androgen excess (ie, hirsutism and acne), menstrual irregular-
ities, and infertility. Combined oral contraceptive (OC) pills are the first-line medical therapy for the
long-term management of PCOS. Containing a combination of estrogen and progestin, OCs restore
regular menses, improve androgen excess, and provide effective contraception and protection
from endometrial cancer. The benefits of hormonal contraception outweigh the risks in the vast
majority of women with PCOS. However, concerns have been raised about potential adverse
cardiovascular and metabolic effects of OCs. Currently available evidence indicates an increased
relative risk of venous thrombosis associated with OCs varying among different formulations.
Arterial thrombosis risk attributable to OCs does not appear to be significantly increased in young
nonsmoking women. OC use might be associated with increased risk of diabetes in morbidly obese
women with PCOS with severe insulin resistance. A tailored clinical approach to oral contraception
in women with PCOS requires individualized risk stratification and management by determination
of each PCOS patient’s personal cardiometabolic risk profile at baseline and during follow-up.
Before prescribing an OC, clinicians should document individual risk factors including age, smok-
ing, obesity, any degree of glucose intolerance including prediabetes and diabetes, hypertension,
dyslipidemia, thrombophilia, and personal or family history of a venous thromboembolic event.
(J Clin Endocrinol Metab 100: 794–802, 2015)

Case

A 20-year-old woman presented with a complaint of
having “too much facial and body hair” that she

found bothersome and embarrassing. She noted hair
growth around puberty that had gradually progressed.
She had been shaving and waxing regularly for her excess
hair. She had always had irregular menses three to four
times a year. She had never been pregnant and had not yet
been sexually active. She denied galactorrhea. She was not
taking any prescription medication or over-the-counter
product. She did not pay much attention to her diet. She
stated that her mother had excessive body hair and that no
family member had type 2 diabetes or cardiovascular dis-
ease (CVD). Personal and family history were negative for
any venous thrombotic event.

On physical examination, her blood pressure was 115/
74, and her pulse was 76 beats per minute. Her height was
1.64 m, and weight was 80 kg. Her body mass index (BMI)
was 29.8 kg/m2, and waist circumference was 85 cm. She
had prominent coarse hair over her upper lip, chin, lower
abdomen, lower back, and upper legs (modified Ferriman-
Gallwey score, 14). Her thyroid was normal and palpable.
She did not have acanthosis nigricans or any features of
virilization, Cushing’s syndrome, or acromegaly.

Laboratory tests revealed normal TSH, prolactin, and
17-hydroxyprogesterone, negative human chorionic go-
nadotropin, and bilateral polycystic ovaries on ultrasound
(right ovary, 13 mL, containing 15 follicles each measur-
ing 2–9 mm; left ovary, 11 mL, containing 14 follicles each
measuring 2–9 mm). Her total T was 3.1 nmol/L (upper
limit of normal, 2.1 nmol/L), and calculated free androgen
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index (100 � total T/SHBG) was 7.9 (upper limit of nor-
mal, 4.9).

The patient was diagnosed as having polycystic ovary
syndrome (PCOS), according to all three sets of available
diagnostic criteria (1–3). The specific phenotype (clinical/
biochemical androgen excess and ovulatory dysfunction
and polycystic ovary morphology) is documented in the
medical records as recommended by the recent National
Institutes of Health Evidence-based Methodology Work-
shop on PCOS (4). Metabolic investigations in a fasting
state revealed normal total and low-density lipoprotein
(LDL)-cholesterol levels, a low high-density lipoprotein
(HDL)-cholesterol level of 39 mg/dL (1 mmol/L), and high
triglycerides at a level of 198 mg/dL (2.24 mmol/L). Fast-
ing and 2-hour glucose values on a 75-g standard oral
glucose tolerance test (OGTT) were 78 mg/dL (4.3
mmol/L) and 124 mg/dL (6.9 mmol/L), respectively.

The patient was informed that PCOS is a chronic dis-
order that requires long-term follow-up and treatment
with a combined oral contraceptive (OC) pill that would
regulate her menses and make an observable difference in
hirsutism after a period of at least 6 months. She was also
informed that lifestyle change intervention will be an es-
sential component of the long-term management of PCOS.

Background

PCOS is a common and complex disorder characterized by
androgen excess, ovulatory dysfunction, and polycystic
ovaries. Women with PCOS typically present in the early
reproductive years with clinical evidence of hyperandro-
genism (ie, hirsutism, acne), menstrual irregularity, or in-
fertility. Available evidence suggests that PCOS is a life-
long disorder associated with long-term cardiometabolic
and reproductive implications above and beyond initial
clinical presentation and short-term concerns. A person-
alized and integrative approach according to age and in-
dividual needs of each patient throughout her life is re-
quired to optimize treatment and prevent long-term health
consequences. OCs, often referred to as birth control pills,
have traditionally been the mainstay of chronic treatment
in PCOS patients not seeking pregnancy. They ameliorate
hyperandrogenism and regulate menstrual cycles (5).

Current available evidence suggests that the benefits of
OCs outweigh the risks in most patients with PCOS. Nev-
ertheless, potential adverse cardiometabolic effects of
OCs represent a concern, given that women with PCOS
use these drugs for several years (6).

Diagnostic and Therapeutic Strategies

Oral contraceptives
OCs contain low doses of estrogens and progestins

(Table 1). These hormones inhibit the synthesis and se-

cretion of GnRH at the level of the hypothalamus. Estro-
gens inhibit the selection and development of a dominant
follicle by suppression of FSH. Progestins inhibit ovula-
tion via suppression of LH surge. Progestins also make the
cervix hostile to sperm penetration by increasing the vis-
cosity of cervical mucus and prevent implantation through
an alteration of endometrial lining (7).

Most of the currently available OCs contain ethinyl
estradiol (EE) as the synthetic estrogenic compound. Pills
containing less than 50 �g of EE are called “low-dose”
OCs. Virtually all low-dose OCs contain �35 �g EE, and
the dose of synthetic progestin ranges between 0.1 and 3
mg. The initial OCs in the 1960s contained mestranol in
doses as high as 150 �g. Starting from the late 1960s, the
amount of EE was significantly reduced to the current dose
of 20–35 �g to increase efficacy, safety, and tolerability
(7). EE has stronger effects than natural estradiol on he-
patic metabolism, including synthesis of SHBG, lipopro-
teins, angiotensinogen, and some estrogen-dependent
clotting factors (8). To overcome these metabolic effects,
more physiological forms resembling endogenous estro-
gen have recently been developed. These include 17�-es-
tradiol, estradiol valerate, and estetrol. OCs containing
these natural estrogens induce less metabolic changes than
OCs containing EE (8).

The OCs are traditionally classified according to gen-
eration, which refers to the timing of the introduction of
the molecule. Older progestins, called first generation,
were approved before the 1970s and include norethin-
drone (known as norethisterone in Europe) and ethyno-
diol diacetate. Norgestrel and levonorgestrel are second-

Table 1. Currently Available Low-Dose (�35 �g of EE)
Combined OC Pills According to Type of Progestin and
EE Dose

Progestin Type
Progestin
Dose, mg

EE Dose,
�g

First generation
Norethindrone 1 20
Norethindrone 1.5 30
Norethindrone 0.4/0.5/1 35
Norethindrone 1 50
Ethynodiol diacetate 1 35/50

Second generation
Norgestrel 0.3 30
Norgestrel 0.5 50
Levonorgestrel 0.1 20
Levonorgestrel 0.15/0.5 30
Levonorgestrel 0.125 50

Third generation
Norgestimate 0.25 35
Gestodene 0.75 30
Desogestrel 0.15 20/30

Antiandrogenic
Drospirenone 3 20/30
Cyproterone acetate 2 35
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generation OCs, whereas norgestimate, gestodene, and
desogestrel are third generation (7, 9).

Synthetic progestins used in first- and second-genera-
tion OCs are chemically related to T (19-nortestosterone
derivatives). These progestins vary in their chemical struc-
tures, potency, and pharmacokinetics. They bind the an-
drogen receptor with different affinities and show differ-
ent degrees of androgenic side effects, such as oily skin,
acne, and hirsutism. Alternatively, third-generation pro-
gestins desogestrel, norgestimate, and gestodene show
higher affinity for progesterone receptors and therefore
less androgenicity (8).

To reduce androgenic side effects, several new proges-
tins derived from progesterone or spironolactone have
been developed in the last few decades. These progestins,
such as drospirenone, trimegestone, nestorone, cyprot-
erone acetate, and nomegestrol acetate are designed to
bind specifically to the progesterone receptor and to have
no androgenic, estrogenic or glucocorticoid actions (8, 9).
Dienogest, another new progestin, is also structurally re-
lated to T, but it is antiandrogenic and has no estrogenic
or glucocorticoid activity (9). Among progestins with an-
tiandrogenic effects, cyproterone acetate has the highest
antiandrogenic effect. Antiandrogenic potencies of dieno-
gest and drospirenone are approximately 40 and 30% of
the potency of cyproterone acetate, respectively (9).

Metabolic effects of estrogen in OCs are modulated by
the type of the progestin included (8). The more andro-
genic progestins are able to counteract the stimulatory
effects of estrogen on liver proteins and coagulation fac-
tors, but less androgenic or antiandrogenic progestins
have limited counteraction on the effects of estrogen.
Thus, OCs containing third-generation progestins as well
as drospirenone and cyproterone acetate have reduced
metabolic side effects compared to OCs containing more
androgenic progestins (8).

Noncontraceptive benefits and side effects of OCs
Noncontraceptive benefits of OCs include decreased

dysmenorrhea, menorrhagia, and anemia, improvements
in acne and hirsutism, and decreased risk of osteoporosis
and ectopic pregnancy (10). Long-term OC use is also
associated with decreased risk of ovarian and endometrial
cancer (10).

The most common side effects of OCs that result in
poor compliance or discontinuation include abnormal
menstrual bleeding, nausea, breast tenderness, headache,
and mood changes. Most of these side effects lessen sig-
nificantly after the first few months of use (8). Many
women report that they experience some weight gain dur-
ing OC use. Available data indicate that OC use might
increase adiposity in adolescents (11) and might be asso-

ciated with central redistribution of body fat in young
women with PCOS without a recognizable difference in
clinical anthropometric measurements, including BMI
and waist circumference (12). However, controlled clini-
cal trials have failed to show any association between low-
dose OCs and weight gain. In fact, a recent Cochrane re-
view of the 49 available randomized trials did not find any
evidence supporting a causal association between OCs
and weight gain (13).

Current contraindications to the use of OCs
The World Health Organization (WHO) and the U.S.

Centers for Disease Control and Prevention (CDC) have
developed evidence-based guidelines for the use of OCs
(14, 15). These documents, based on systematic reviews of
available clinical and epidemiological research, are up-
dated regularly. The most recent versions of the WHO and
CDC guidelines were published in 2009 and 2010, respec-
tively (14, 15). Absolute and relative contraindications to
the use of low-dose OCs according to the WHO guideline
are shown in Table 2. The risks and benefits of combined
hormonal contraceptives are grouped in the WHO guide-
line, including both OCs and contraceptive patch and con-
traceptive ring.

Rationale for the use of OCs in the treatment of
PCOS

OCs are the first-line treatment for many women with
PCOS when fertility is not desired (5). They improve clin-
ical manifestations of androgen excess and regulate men-
strual cycles. The progestin component of OCs suppresses
the secretion of LH and decreases ovarian androgen pro-
duction. The estrogenic fraction of the pill increases the
levels of SHBG, thus resulting in a decrease in circulating
free T levels and its bioavailability. The progestin compo-
nent can compete for 5�-reductase and the androgen re-
ceptor, resulting in a decrease in androgen action. OCs
also slightly reduce adrenal androgen production (5). In
general, at least 6 months of treatment with OCs is nec-
essary to detect differences in hirsutism or acne of women
with PCOS (16).

Both ESHRE/ASRM-sponsored PCOS Consensus
Group recommendations (5) and The Endocrine Society’s
clinical practice guidelines (17) suggest OCs as first-line
management for amelioration of clinical and biochemical
androgen excess and menstrual irregularity. They also em-
phasize that there is no definitive evidence for any differ-
ence in efficacy of various OCs (5, 17). In accordance, OCs
are the most commonly prescribed medications for the
long-term management of the syndrome. However, con-
cerns remain regarding safety profile and potential risk of
thrombosis and metabolic disease (6).
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OC use and the risk of venous thrombosis in PCOS
An association between use of OCs and venous throm-

boembolism (VTE) has been reported consistently. The
VTE rates in women of reproductive age are 0.5–1, 6–10,
and 50 per 10 000 women-years in the general population,
in pregnancy, and in the puerperal period, respectively
(18). The risk of VTE is increased 2- to 6-fold in OC users
compared to nonusers (19). The risk is highest during the
first 3 months of use and returns to that of nonusers within
weeks of discontinuation (19).

VTE risk depends on the dose of EE and the type of
progestin (20). A lowering of estrogen dose from 100 to 50
�g has been associated with a decreased risk of venous
thrombosis. Whether lowering of the estrogen dose to 30
or 20 �g would lead to a further decrease in the risk of
venous thrombosis is not clear. In a population-based
case-control study including 1524 patients with venous

thrombosis and 1760 controls taking an estrogen dose of
30 �g as the reference, the thrombotic risk was 0.8 (95%
confidence interval [CI], 0.5–1.2) for an estrogen dose of
20 �g and 1.9 (95% CI, 1.1–3.4) for a dose of 50 �g (20).
Interestingly, the risk of thrombosis associated with 20 vs
30 �g EE in OCs containing gestodene was 0.3 (95% CI,
0.2–0.7), suggesting that the type of progestin might also
influence the thrombosis risk associated with estrogen
dose or estrogenicity (20).

Newer generation OCs have up to about a 2-fold in-
creased risk of VTE compared with second-generation
OCs containing levonorgestrel (21, 22). In recent meta-
analyses, the risk of VTE was similar for norgestimate and
levonorgestrel, whereas the pooled relative risk (RR) of
VTE compared with levonorgestrel was 1.3–1.5 for ges-
todene, 1.8–1.9 for desogestrel, 1.6–1.7 for drospirenone,
and 1.6–1.8 for cyproterone acetate (23–26).

PCOS appears to be associated with a prothrombotic
state, reflected by a decreased global fibrinolytic capacity
and increased activity of plasminogen activator inhibitor
type 1, a potent inhibitor of fibrinolysis (27). Recently,
two studies reviewing commercially available clinical da-
tabases looked into the risk of VTE and its potential as-
sociation with the use of OCs in women with PCOS (28,
29). In the first study, the prevalence rates of VTE per
100 000 were 374.2 and 193.8 among women with and
without PCOS, respectively, regardless of age and OC use
(28). Interestingly, a protective effect of OC use for VTE
among the patients with PCOS was observed (odds ratio,
0.8; 95% CI, 0.73–0.97) in this study (28). In the second
study, among women not taking OCs, the incidence of
VTE was 6.3 per 10 000 person-years for women with
PCOS and 4.1 per 10 000 person-years for matched con-
trols, with a RR of 1.55 (95% CI, 1.10–2.19) (29). The
incidence of VTE among women taking OCs was 23.7 per
10 000 person-years for women with PCOS and 10.9 per
10 000 person-years for other OC users, with a RR of 2.12
(95% CI, 1.40–3.21) (29).

Overall, available data indicate an increased RR of
VTE with the use of OCs. Clinicians should compare the
risk of VTE per OC preparation and evaluate the addi-
tional acquired or genetic risk factors for VTE, such as
obesity, smoking, advanced age, immobility, and heredi-
tary thrombophilia (30). It should also be kept in mind
that the RR of VTE in young healthy women is low, and
the absolute risk is even smaller than the risk associated
with pregnancy (18). Contribution of OCs to the risk of
VTE becomes more important as a woman’s baseline risk
increases with age, particularly after the age of 35 years.
Subject to inherent limitations and of retrospective cohort
studies such as bias and lack of adjustment for confound-
ers, available data suggest a 1.5- to 2-fold increased risk of

Table 2. Contraindications to the Use of Low-Dose
(�35 �g EE) Combined OC Pills

Absolute contraindications (ie, unacceptable health risk)
�6 weeks postpartum if breastfeeding
Smoker over the age of 35 y (�15 cigarettes per day)
Hypertension (systolic �160 mm Hg or diastolic �100 mm

Hg)
History of deep venous thrombosis/pulmonary embolism
Current deep venous thrombosis/pulmonary embolism
Major surgery with prolonged immobilization
Known thrombogenic mutations (eg, Factor V Leiden,

prothrombin mutation, protein S, protein C, and
antithrombin deficiencies)a

Current case and history of ischemic heart disease
Stroke (history of cerebrovascular accident)
Complicated valvular heart disease
Systemic lupus erythematosus with positive antiphospholipid

antibodies
Migraine headache with focal neurological symptoms
Current breast cancer
Diabetes with nephropathy/retinopathy/neuropathy
Other vascular disease or diabetes of �20-y duration
Active viral hepatitis
Severe cirrhosis
Liver tumors

Selected relative contraindications (risks generally outweigh
advantages)

Smoker over the age of 35 y (�15 cigarettes per day)
Adequately controlled hypertension
Hypertension (systolic 140–159 mm Hg, diastolic 90–99 mm

Hg)
Migraine headache over the age of 35
Current gallbladder disease
Past OC-related history of cholestasis
Mild (compensated) cirrhosis
Use of drugs that affect liver enzymes
Anticonvulsant therapy
Antiretroviral therapy

Adapted from Ref. 14.
a Routine screening is not recommended because of the rarity of the
conditions and the high cost of the screening.
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VTE in PCOS. More research is needed in women with
PCOS regarding the risk of VTE and association of this
risk with different preparations of OCs.

OC use and the risk of arterial thrombosis in PCOS
Epidemiological data in healthy women suggest that

current use of low-dose OCs might increase the risk of
arterial thrombosis, although that risk does not continue
once OCs are stopped (31). A large historical cohort study
of women between 15 and 49 years old reported a 1.5- to
2-fold increased RR of myocardial infarction and throm-
botic stroke among current users of OCs irrespective of the
progestin type (32). The same study reported that the risk
of arterial thrombosis was increased 1.3- to 2.3-fold in
those women taking EE at a dose of 30–40 �g, whereas
thrombosis risk for women who used 20-�g pills was be-
tween 0.9 and 1.7 (32). Considering the very low absolute
risk of CVD in women of reproductive age, the number of
additional arterial thrombotic events attributable to OC
use was one or two per 10 000 women per year (32). The
CVD risk is associated with increased age, smoking, and
hypertension. Accordingly, young nonsmoking women
do not appear to possess any CVD risk due to OC use.
Intriguing data from a healthy population suggest that OC
use during reproductive years might be protective against
CVD later in life (33). In the Women’s Ischemia Syndrome
Evaluation study, which evaluated the association be-
tween past OC use and angiographic coronary artery dis-
ease in postmenopausal women, past OC use was found to
be a significant independent negative predictor of coro-
nary artery disease severity after adjustments for several
coronary risk factors including age, diabetes mellitus, trig-
lycerides, LDL-cholesterol, smoking, aspirin use, and lip-
id-lowering medications (33).

The current literature supports the fact that many
women with PCOS have increased cardiovascular risk fac-
tors, suggesting that the risk of CVD is increased in the
disorder (5). Obesity, insulin resistance, dyslipidemia, and
dysfibrinolysis are generally found to be more common in
patients with PCOS compared to healthy women (5). Nev-
ertheless, despite the existence of several CVD risk factors
in women with PCOS, there is no direct evidence of in-
creased or premature morbidity or mortality from CVD in
the syndrome (5).

Unfortunately, there are no data available in the liter-
ature assessing potential association of OC use and CVD
outcome in PCOS. Because patients with PCOS do not
appear to have increased or premature morbidity or mor-
tality from CVD, despite having increased CVD risk fac-
tors, it would be interesting to test whether the long-term
use of OCs during reproductive years is protective against
CVD morbidity and mortality in PCOS later in life.

OC use and the risk of diabetes in PCOS
Available data in a healthy population do not support

a significant influence of OCs on glucose and insulin ho-
meostasis (34). Cross-sectional data from the Third Na-
tional Health and Nutrition Examination Survey showed
that fasting glucose, insulin, C-peptide, and hemoglobin
A1c levels were not different between the current users,
past users, and never users of OCs (34). In a prospective
cohort study, 98 590 healthy women aged 25 to 42 years
were followed for 4 years, and it was found that the inci-
dence of diabetes was not increased in current or past users
of OCs (35). Furthermore, a recent meta-analysis has re-
ported that there are no major differences between differ-
ent OCs regarding their effects on carbohydrate metabo-
lism (36).

In PCOS, the results of the prospective studies regard-
ing the effects of different OCs on insulin sensitivity are
inconsistent and contradictory in that decreased, un-
changed, and increased insulin sensitivity measurements
after 3–12 months of use have been reported (6). More
importantly, in all but two studies glucose tolerance status
did not change (6). Of note, both of these studies included
morbidly obese PCOS patients with average BMI of 36.8
and 37.2 kg/m2, respectively (37, 38).

In a recent meta-analysis of 35 observational studies
and cohorts from randomized controlled trials investigat-
ing the association between metabolic changes and use of
OCs including different types of progestins, OC use was
not associated with any significant change of fasting glu-
cose, fasting insulin, homeostasis model assessment of in-
sulin resistance, or euglycemic hyperinsulinemic clamp-
glucose disposal rate in women with PCOS (39). Included
studies showed significant heterogeneity with several lim-
itations. OC use was significantly associated with an in-
crease in HDL-cholesterol and TG levels (P � .004 for
both) in this report (39).

Overall, low-dose OC use for up to 1 year does not have
a significant adverse impact on insulin sensitivity or glu-
cose tolerance in most of the patients with PCOS (6). How-
ever, deterioration of glucose tolerance status might be
observed, particularly in morbidly obese women with
PCOS (37, 38). It is highly likely that, similar to healthy
individuals, the risk of diabetes development depends on
individual patient characteristics such as BMI, age, eth-
nicity, and family history of diabetes. Finally, it remains to
be determined prospectively how these variable effects of
OCs on insulin sensitivity and glucose tolerance status
within 1 year translate into the longer term use of these
medications in PCOS.
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Long-term use of OCs and cardiometabolic risk in
PCOS

Only a few long-term observational studies evaluating
the metabolic effects of OCs in PCOS are available in the
literature. In a prospective open-label study, lipid profiles
and glucose homeostasis were evaluated in 72 women with
PCOS treated with EE/cyproterone acetate for 3 years in
comparison with 39 healthy women (40). At baseline,
women with PCOS had higher levels of total cholesterol and
triglycerides and lower levels of HDL-cholesterol. The in-
vestigators observed an increase in triglycerides and HDL-
cholesterol and a decrease in LDL/HDL ratio in women with
PCOS after the treatment. More importantly, insulin and
glucose plasma concentrations did not change (40).

Another observational study was conducted on 37
PCOS patients with an average follow-up of 10 years
(range, 12–180 mo) to assess the long-term effects of OCs
on cardiometabolic risk factors in PCOS patients (41). The
mean ages at the beginning and the end of the follow-up
were 18 and 29 years for the OC users and 21 and 31 years
for the non-OC users. Sixteen patients were on OC treat-
ment (EE combined with cyproterone acetate or gestodene
or desogestrel), whereas 21 patients had never used OCs.
None of the anthropometric measurements changed in
non-OC users during the follow-up, including body
weight, BMI, waist and hip circumferences, and waist-
to-hip ratio (WHR). Alternatively, waist circumference
and WHR were significantly reduced in OC users. The
area under the curve for glucose during OGTT de-
creased in OC users and was unchanged in non-OC
users, whereas the area under the curve for insulin was
unchanged in OC users but increased in non-OC users.
Finally, HDL-cholesterol and SHBG levels increased
significantly only in the OC users, whereas there was no
change in non-OC users (41).

A recent cross-sectional evaluation of a retrospective
cohort reported the metabolic influence of various OCs on
1297 women with PCOS diagnosed according to the Rot-
terdam criteria between 1983 and 2011 (42). After ad-
justment for age and BMI, total cholesterol, triglycerides,
HDL- and LDL-cholesterol did not show a significant
change among current users (1–8 y duration), ever users,
and never users (42). OC use was found not to negatively
influence BMI, WHR, and homeostasis model assessment
of insulin resistance, and there was even a significant de-
crease of WHR among ever users (42).

On the other hand, studies evaluating the effects of OCs
in comparison with low-dose insulin sensitizer and anti-
androgen combination in adolescent girls with PCOS sug-
gest that sustained OC use might result in an increase in
high-sensitivity C-reactive protein levels and carotid in-
tima media thickness (43). We have also reported an in-

crease of high-sensitivity C-reactive protein with OC use
in young lean women with PCOS (44).

Taken together, findings of these studies suggest that in-
sulin resistance worsens during the natural course of the syn-
drome, whereas long-term OC use does not change or im-
prove the cardiometabolic risk parameters including insulin
resistance and lipoprotein profile, at least in adult patients
with PCOS. However, available data in adolescents and
young women suggest that OC use might be associated with
low-grade chronic inflammation and subclinical atheroscle-
rosis that require further investigation.

Controversies and Areas of Uncertainty

Definition of PCOS by different diagnostic criteria brings
significant heterogeneity to the clinical phenotypes, with
potentially varying degrees of cardiometabolic risk start-
ing from the diagnosis. All treatment strategies including
the use of OCs in PCOS remain mainly symptomatic in the
face of multiple pathophysiological processes and the lack
of a full understanding of the development of the syn-
drome. Head-to-head blinded trials comparing different
OCs are lacking. Longitudinal follow-up data on benefits
and risks of OCs are not available. It should be emphasized
that most of the risk estimates of venous and arterial
thrombosis associated with OC use in the general popu-
lation are derived from case-control and cohort studies
providing a RR increase in users compared with nonusers.
It is not feasible to conduct randomized controlled trials in
PCOS that are large enough to detect differences between
various OCs in terms of rare adverse events such as venous
and arterial thrombosis. Alternatively, well-designed ob-
servational studies with sufficient long-term follow-up de-
serve more attention.

There is a paucity of data regarding the use of hormonal
contraceptives other than OCs in PCOS. Extrapolating
from the general population, one could use a contraceptive
patch (weekly application) or contraceptive ring (monthly
insertion) in women with PCOS who are unable to take
OCs. PCOS patients with a contraindication to estrogen
or who do not have androgen excess and are in need of
contraception might be candidates for progestin-only con-
traceptives including long-acting injectables (depot me-
droxyprogesterone), etonogestrel-containing implant, or
levonorgestrel-containing intrauterine system (45). These
methods provide effective protection against endometrial
hyperplasia. Depot medroxyprogesterone and etono-
gestrel are associated with weight gain, insulin resistance,
and a worsening metabolic profile. Decreased bone min-
eral density is another adverse effect with the use of depot
medroxyprogesterone (45)
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Back to Our Patient

Our patient with PCOS was young and overweight. Treat-
ment with an OC was the best available option because the
patient presented with the main complaints of hirsutism
and oligomenorrhea and was not considering pregnancy.
OC use in this patient is also important for protection from
endometrial carcinoma. As a nonsmoker below 35 years
of age with no personal or family history of VTE, diabetes,
or hypertension, the patient had no risk factors or con-
traindications that would prevent OC use. An individu-
alized approach in this patient might favor prescription of
a third or newer generation OC with neutral or antian-
drogenic properties over a second-generation OC, consid-
ering dyslipidemia of the patient characterized by low
HDL and increased triglycerides.

How to start an OC in a patient with PCOS
Before prescribing any kind of OC, a careful history of

past and present medical conditions, any drug use, family
history, focused physical examination, and laboratory as-
sessments are required (Table 3). Specifically, information
regarding migraine and CVD risk factors (smoking, hy-
pertension, obesity, glucose intolerance, dyslipidemia,
thrombophilia, previous VTE) is important. Occasion-
ally, a patient with PCOS and multiple risk factors may
need to avoid OC use. Blood pressure measurement, BMI,
and a pregnancy test are required before a first prescrip-
tion of OCs, whereas breast examination, pelvic and gen-
ital examination, and cervical cytology screening are not
routinely recommended because they do not contribute
substantially to the safety of OCs. In patients with PCOS,
cardiometabolic risk assessment needs to be performed,
including a 75-g standard 2-hour OGTT and lipid profile
at baseline and during follow-up with regular intervals.

User preference and individual concerns should be ad-
dressed. The patient needs to be informed that OC use
does not seem to be associated with weight gain in most
women; however, some PCOS patients might gain weight,
and clinical assessment of adiposity at regular intervals
would be required during follow-up. At the first prescrip-
tion, all patients should be informed that long-term OC
use is safe for the majority but can be associated with
minor side effects and with rare but serious harms. Patients
should also be informed that there is a small increase in the
risk of blood clots with OC use and that there are symp-
toms that would prompt immediate medical attention,
such as warning signs of VTE (leg swelling or pain), visual
disturbances, sensory or motor impairment, chest pain,
and new headache.

A thrombophilia screen is not recommended routinely
before prescribing an OC, and a negative screen may not
exclude all types of thrombophilia. Women with a family
history of VTE in a first-degree relative �45 years of age
may indicate an increased likelihood of hereditary throm-
bophilia. In PCOS patients with a personal history of
thrombophilia, progesterone-only pills would be an op-
tion. Contraceptive pills containing progestin only (re-
ferred to as the mini-pill) do not have a significant impact
on coagulation or fibrinolysis and do not significantly al-
ter carbohydrate or lipid metabolism (46).

OCs are ideally started on the first day of the cycle and
up to fifth day. They can be started at any other time if it
is certain that the patient is not pregnant. To follow the
schedule written on the packaging correctly, an alternative
strategy might be to begin on the first Sunday after
bleeding.

After 3 months, a revisit needs to be scheduled for as-
sessment of blood pressure and any other problems. OCs
should be continued if the patient is comfortable with the
drug. An annual visit is required to control for further
compliance, side effects, and evaluation of glucose toler-
ance and lipids.

Conclusions

OCs are a key component of the chronic treatment of
PCOS, addressing many of the goals of the reproductive-
aged women with PCOS, such as amelioration of hyperan-
drogenic skin manifestations, correction of menstrual ir-
regularities, effective contraception, and protection of
endometrium against effects of unopposed estrogen. Al-
though guidelines do not suggest one OC formulation over
another in terms of effectiveness, low-dose OCs contain-
ing neutral or antiandrogenic progestins may be the choice
in the treatment of PCOS regarding the androgen excess

Table 3. Comprehensive Assessment Before
Prescription of an OC in PCOS

Medical history
Age
Past and present medical conditions
Any drug use
Migraine
CVD risk factors (smoking, hypertension, obesity,

diabetes, dyslipidemia)
Thrombophilia (any known disorder of thrombophilia,

personal or family history of previous VTE)
Physical exam

Blood pressure measurement
BMI
Waist circumference

Laboratory tests
75-g 2-h standard OGTT
Lipid profile
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and the metabolic disturbances associated with the disor-
der. Potential adverse cardiovascular and metabolic ef-
fects of OCs have raised some concerns about the safety of
long-term use of these drugs in PCOS. However, current
evidence suggests that the benefits of oral contraception
outweigh the risks in the vast majority of women with
PCOS, as in the case presented here. OC use is associated
with an increased RR of venous thrombosis, whereas ab-
solute risk is very small. Young, nonsmoking patients with
PCOS have no risk of arterial thrombosis attributable to
OCs. Nevertheless, OC use might increase the risk of di-
abetes, particularly in obese patients with severe insulin
resistance. Future studies evaluating the long-term effects
and safety of OCs in the treatment of PCOS are needed.
These studies should adequately consider clinical hetero-
geneity of the syndrome and variation in the efficacy and
safety of different combinations. Meanwhile, the WHO
guidelines for the contraindications to OC use should be
exercised in women with PCOS, and the precise individ-
ualized treatment targets and risk stratification depending
on patient characteristics should be determined.
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