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Polycystic Ovary Syndrome

 PCOS is one of the most common endocrine disorders in women of reproductive age, 

 affecting 5% to 10% of women worldwide

 This familial disorder appears to be inherited as a complex genetic trait, Its genetic 

origins are likely polygenic and/or multifactorial 

 It is characterized by a combination of HA (either clinical or biochemical), chronic 

anovulation, and polycystic ovaries. It is frequently associated with insulin resistance (IR) 

and obesity



 PCOS receives considerable attention because of its high prevalence and 

possible reproductive, metabolic, and cardiovascular consequences.

 It is the most common cause of HA, hirsutism, and anovulatory infertility in 

developed countries 



Diagnostic Criteria

 Applying the recommended Rotterdam PCOS Diagnostic Criteria, the 

presence of two of the three criteria is sufficient to diagnosis PCOS:

1.menstrual cycle abnormality (amenorrhea, oligomenorrhea)

2.clinical and/or biochemical HA

3. and/or the ultrasound appearance of polycystic ovaries after all other 

diagnoses are ruledout.

 but in adolescents the diagnosis should be based on persistent 

anovulation and clinical or biochemical HA.



 This approach results in four phenotypes: 

(1)HA (clinical or biochemical) with ovarian dysfunction and PCO 

morphology

(2) HA (clinical or biochemical) with ovarian dysfunction

(3) HA (clinical or biochemical) with PCO morphology,

(4) ovarian dysfunction and PCO morphology



 Other pathologies that can result in a PCOS phenotype include

1. CAH

2. adrenal or ovarian neoplasm

3. Cushing syndrome

4. hypo- or hypergonadotropic disorders

5. hyperprolactinemia

6. thyroid disease



Minor criteria:

 All other frequently encountered manifestations offer less consistent 

findings and therefore qualify only as minor diagnostic criteria for PCOS. 

They include

1.elevated LHto-FSH (follicle-stimulating hormone) ratio

2.IR

3. perimenarchal onset of hirsutism

4.obesity.







Hyperandrigenism:

 Clinical HA includes hirsutism, male pattern alopecia, and acne .

 Hirsutism occurs in approximately 70% of patients with PCOS in the United 

State and in only 10% to 20% of patients with PCOS in Japan .A likely 

explanation for this discrepancy is the genetically determined differences 

in skin 5α-reductase activity.



 Nonclassic adrenal hyperplasia and PCOS may present with similar clinical 

features. 

 It is important to measure the basal follicular phase 17-OHP level in all women 

presenting with hirsutism to exclude the presence of nonclassic congenital 

adrenal hyperplasia, regardless of the presence of polycystic ovaries or 

metabolic dysfunction



menstrual dysfunction 

 anovulation or oligo-ovulation and ranges from 
amenorrhea to oligomenorrhea.

 Regular menses in the presence of anovulation in PCOS 
is uncommon, though one report found that among 
hyperandrogenic women with regular menstrual cycles, 
the rate of anovulation is 21%



 Classically, PCOS is lifelong and characterized by 

abnormal menses from puberty with acne and hirsutism 
arising in the teens. 

 It may, however, arise in adulthood, concomitant with 
the emergence of obesity, presumably because this is 

accompanied by increasing hyperinsulinemia



The sonographic criteria for PCOS 

 presence of 20 or more follicles in either ovary 
measuring 2 to 9 mm in diameter and/or 

increased ovarian volume (>10 mL).

 A single ovary meeting these criteria is 
sufficient to affix the PCO morphology 



PCO in sono

 The appearance of PCO on ultrasound scanning is 
common. Only a fraction of those with PCO appearance, 

however, have the clinical and/or endocrine features of 
PCOS. 

 A PCO appearance is found in about 23% of women of 

reproductive age, while estimates of the incidence of 
PCOS vary between 5% and 10%



 Studies demonstrated that without symptoms of PCOS, a PCO appearance 

alone is not associated with impaired fecundity or fertility.

 Polycystic appearing ovaries in women with PCOS were not associated 

with increased cardiovascular disease risk, and were independent of body 

mass index (BMI), age, and insulin levels 



Obesity

 Obesity occurs in more than 50% of patients with PCOS.

 The body fat is usually deposited centrally (android obesity), 
and a higher waist-to-hip ratio is associated with IR indicating 
an increased risk of diabetes mellitus and cardiovascular 
disease .

 Because increased adiposity, particularly abdominal, is 
associated with hyperandrogenemia and increased 
metabolic risk, it is recommended that PCOS patients have a 
BMI calculation and measurement of waist circumference.



Insulin resistance 

 Insulin resistance resulting in hyperinsulinemia is commonly exhibited in PCOS. Insulin 

resistance may eventually lead to the development of hyperglycemia and type 2 

diabetes mellitus

 About one-third of obese PCOS patients have impaired glucose tolerance (IGT), and 

7.5% to 10% have type 2 diabetes mellitus.

 These rates are mildly increased even in nonobese women who have PCOS (10% IGT and 

1.5% diabetes)



Insulin resistance 

Because of the high risk of IGT and type 2 diabetes mellitus in PCOS, 

periodic screening of patients to detect early abnormalities in glucose 

tolerance is recommended (fasting and a 2-hour glucose level using a 75-g 

oral glucose load)



Abnormal lipoproteins 

 Include elevated total cholesterol, triglycerides, 
and low-density lipoproteins (LDL) and low 

levels of high-density lipoproteins (HDL) and 
apoprotein A-I 

 The most characteristic lipid alteration is 

decreased levels of HDL2α



CARDIOVASCULAR:

 An increased incidence of hypertension over the years (which reaches 40% by 

perimenopause), a greater prevalence of atherosclerosis and cardiovascular 

disease, and an estimated 7- fold increased risk for myocardial infarction 

 It is recommended that adolescents and women with PCOS be screened for the 

following cardiovascular disease risk factors: family history of early cardiovascular 

disease, cigarette smoking, IGT/T2DM, hypertension, dyslipidemia, obstructive sleep 

apnea, and obesity (especially increased abdominal adiposity) and manage these 

when present 



Pathophysiology

 The HA and anovulation that accompany PCOS may be caused by 

abnormalities in four endocrinologically active compartments: 

(i)the ovaries

(ii) the adrenal glands

(iii) The periphery (fat)

and (iv) the hypothalamus–pituitary compartmen





Ovary

 the ovarian compartment is the most consistent contributor of androgens. 

 Dysregulation of CYP17, the androgen-forming enzyme in both the 

adrenals and the ovaries, may be one of the pathogenetic mechanisms 

underlying HA in PCOS .

 The ovarian stroma, theca, and granulosa contribute to ovarian HA and 

are stimulated by LH .



 This hormone relates to ovarian androgenic activity in PCOS in a number of ways.

1.Total and free testosterone levels correlate directly with LH levels 

2. The ovaries are more sensitive to gonadotropic stimulation, possibly as a result of

CYP17 dysregulation 

3. Treatment with a gonadotropin-releasing hormone (GnRH) agonist effectively 

suppresses serum testosterone and androstenedione levels .

4. Larger doses of a GnRH agonist are required for androgen suppression than for 

endogenous gonadotropin-induced estrogen suppression



 The increased testosterone levels in patients with PCOS are considered 

ovarian in origin. 

 The serum total testosterone levels are usually no more than twice the 

upper normal range (20 to 80 ng/dL). 

 However, in ovarian hyperthecosis, values may reach 200 ng/dL or more



adrenal 

 The adrenal compartment plays a role in the development of PCOS. 

 Although the hyperfunctioning CYP17 androgen-forming enzyme coexists 

in the ovaries and the adrenal glands, DHEAS is increased in only about 

50% of patients with PCOS .

 The hyperresponsiveness of DHEAS to stimulation with ACTH, the onset of 

symptoms around puberty, and the observation of 17,20-lyase activation 

(one of the two CYP17 enzymes) are key events in adrenarche that led to 

the hypothesis that PCOS arises as an exaggeration of adrenarche.



peripheral compartment

 The peripheral compartment, defined as the skin and the adipose tissue, manifests its 

contribution to the development of PCOS in several ways

1. The presence and activity of 5α-reductase in the skin largely determines the presence 

or absence of hirsutism .

2. Aromatase and 17β-hydroxysteroid dehydrogenase activities are increased in fat 
cells and peripheral aromatization is increased with increased body weight 



3. With obesity, the metabolism of estrogens, by way of reduced  

hydroxylation and 17α-oxidation, is decreased and metabolism via estrogen 

active 16- hydroxyestrogens (estriol) is increased .

4. While E2 (estradiol) is at a follicular phase level in patients with PCOS, E1 

(estrone) levels are increased as a result of peripheral aromatization of 

androstenedione .

5. A chronic hyperestrogenic state, with reversal of the E1-to-E2 ratio, results 
and is unopposed by progesterone



hypothalamic–pituitary

1. An increase in LH pulse frequency is the result of increased GnRH pulse frequency .

2. This increase in LH pulse frequency explains the frequent observation of an elevated LH 

and LH-to-FSH ratio.

3. FSH is not increased with LH, likely because of the synergistic negative feedback of 

chronically elevated estrogen levels and normal follicular inhibin.

4. About 25% of patients with PCOS exhibit mildly elevated prolactin levels, which may 

result from abnormal estrogen feedback to the pituitary gland. 

In some patients with PCOS, bromocriptine has reduced LH levels and restored ovulatory 

function



Linkage studies focused on candidate genes, most likely to be involved in the 

pathogenesis of PCOS, reveal genes grouped into four categories: 

(i)IR-related genes

(ii) genes that interfere with the biosynthesis and the action of androgens, 

(iii) genes that encode inflammatory cytokines

(iv) other candidate genes 



Long-Term Risks and Interventions

 Reproductive

 Metabolic

 Cardiovascular
What to do..?What to do..?



Insulin Resistance

 Patients with PCOS frequently exhibit IR and hyperinsulinemia. Insulin 

resistance and hyperinsulinemia participate in the ovarian steroidogenic

dysfunction of PCOS. 

 The most common cause of IR and compensatory hyperinsulinemia is 

obesity, but despite its frequent occurrence in PCOS, obesity alone does 

not explain this important association



The IR associated with PCOS is not solely 

the result of HA based on the following

1. Hyperinsulinemia is not a characteristic of HA in general but is uniquely 

associated with PCOS .

2. Suppression of ovarian steroidogenesis in women with PCOS with long-

acting GnRH analogs does not change insulin levels or IR .

3. Oophorectomy in patients with hyperthecosis accompanied by 

hyperinsulinemia and hyperandrogenemia does not change IR, despite a 
decrease in androgen levels



Acanthosis nigricans

 Acanthosis nigricans is a reliable marker of IR in hirsute women. 

 This thickened, pigmented, velvety skin lesion is most often found in the 

vulva and may be present on the axilla, over the nape of the neck, below 

the breast, and on the inner thigh.

 The HAIR-AN syndrome consists of HA, IR, and acanthosis nigricans

(AN).These patients often have high testosterone levels (>150 ng/dL), 

fasting insulin levels of greater than 25 µIU/mL (normal <20 to 24 µIU/mL), 

and maximal serum insulin responses to glucose load (75 g) exceeding 

300 µIU/mL (normal is <160 µIU/m: at 2 hours postglucose load).





 Cardiac disease is the number one killer in women. Adolescents and 

reproductive age women with PCOS have an increased prevalence of 

cardiovascular risk factors.



Cardiovascular disease risk in women with 

PCOS

 Overall, women with PCOS were at 19% higher risk of developing 

cardiovascular disease than women who did not have PCOS. 



Metabolic syndrome

 Metabolic syndrome is a cluster of conditions that occur together, 

increasing the risk of heart disease, stroke and type 2 diabetes. 



The major features of metabolic syndrome 
include

 Central obesity

 Hypertrilgyceridemia

 Low high density lipoprotein (HDL)

 Hyperglycemia

 hypertension



METABOLIC SYNDROME DIAGNOSTIC 

CRITERIA

 Female waist >35 inches (88 cm) /40 inches or more for men.

 Triglycerides >150 mg/dL

 HDL <50 mg/dL

 Blood pressure >130/85 mm Hg

 Fasting glucose: > 100 mg/dL



 Risk factors for metabolic syndrome include nonwhite race, sedentary 

lifestyle, BMI greater than 25, age over 40 years, cardiovascular disease, 

hypertension, PCOS, hyperandrogenemia, IR, HAIR-AN syndrome, 

nonalcoholic steatohepatitis (NASH), and a family history of type 2 

diabetes mellitus, gestational diabetes, or IGT



What to do..?



Screening:

 To assess cardiovascular risks and potentially prevent disease in patients 

with PCOS, multiple professional societies have recommended the 

following:

1. Waist circumference and BMI measurement at every visit.

2. A complete lipid profile based. 

If the fasting serum lipid profile is normal, it should be reassessed every 2 years 

or sooner if weight gain occurs.



3. A 2-hour post-75-g oral glucose challenge measurement in PCOS women with a BMI 

greater than 30 kg/m2, or alternatively in lean PCOS women with advanced age (40 

years), personal history of gestational diabetes, or family history of type 2 diabetes. An 

HgbA1c test only provides information on impaired fasting blood glucose levels in the 

setting of uncontrolled chronic hyperglycemia.

4. Blood pressure measurement at each visit. The ideal blood pressure is 120/80 or lower. 

Prehypertension should be treated because blood pressure control has the largest benefit 

in reducing cardiovascular diseases.

5. Regular assessment for depression, anxiety, and quality of life





Metabolic Syndrome



Insulin Sensitizers

 Because hyperinsulinemia appears to play a role in PCOS-associated anovulation, 

treatment with insulin sensitizers may shift the endocrine balance toward ovulation 

and pregnancy, either alone or in combination with other treatment modalities

 clomiphene is superior to metformin in achieving live births in infertile women with 

PCOS. When ovulation was used as the outcome, the combination of metformin and 

clomiphene was superior to either clomiphene alone or metformin alone 



PHYSICAL ACTIVITY-

 60–90 min of daily activity (At least 30 min.) Gradual increases in physical
activity should be encouraged to enhance adherence and avoid injury.

 Some high-risk patients should undergo formal cardiovascular evaluation
before initiating an exercise program.

 Physical activity could be formal exercise such as jogging, swimming, or tennis
or routine activities, such as gardening, walking, and housecleaning.



 Appetite suppressants

 Absorption inhibitors(Orlistat)

 Bariatric surgery is also an
option for patients with BMI
>40 kg/m2 or >35 kg/m2 with
comorbidities.

OBESITY



TRIGLYCERIDES

 A fasting triglyceride value of <150 mg/dL is
recommended. A weight reduction of >10% is necessary
to lower fasting triglycerides.

 A fibrate (gemfibrozil or fenofibrate) is the drug of
choice to lower fasting triglycerides and typically achieve
a 35–50% reduction.

 Other drugs include statins, nicotinic acid, and high doses
of omega-3 fatty acids.



HDL Cholesterol

 For rise in HDL cholesterol, weight reduction is an important strategy.

 Nicotinic acid is the only currently available drug with predictable HDL cholesterol-
raising properties.

 Statins, fibrates, and bile acid sequestrants have modest effects (5–10%), and
there is no effect on HDL cholesterol with ezetimibe or omega-3 fatty acids.



LDL Cholesterol

FOR PATIENTS WITH THE METABOLIC SYNDROME AND
DIABETES, LDL CHOLESTEROL SHOULD BE REDUCED TO
<100 MG/DL.



BLOOD PRESSURE
• The direct relationship between blood pressure and all-cause mortality rate has

been well established.

• Best choice for the first antihypertensive should usually be an angiotensin-
converting enzyme (ACE) inhibitor or an angiotensin II receptor blocker.

• In all patients with hypertension, a sodium-restricted diet enriched in fruits and
vegetables and low-fat dairy products should be advocated.



Thanks for your attention


