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DEFINITIONDEFINITION

- Syndrome consisting of amenor​rhea,
hirsutism, and obesity in associ​ation with
enlarged polycystic ovaries

- "​Cla​ssi​c" features: signs of elevated
androgens, such as hirsutism, and oligom​‐
eno​rrhea or amenorrhea

- 3-7%

Rotterdam criteriaRotterdam criteria - two of these three
criteria are required

- Menstrual irregu​larity

- Symptoms or findings of hypera​ndr​‐
ogenism

- Polycystic ovaries on US

Phenotype CPhenotype C - hypera​ndr​ogenism and
polycystic ovaries in ovulatory women

Phenotype DPhenotype D - irregular cycles and
polycystic ovaries in the absence of
documented hypera​ndr​ogenism

Phenotype APhenotype A - includes all three criteria with
US findings of polycystic ovaries

Phenotype BPhenotype B - women with the NIH
definition when there are no US findings

AEPCOSAEPCOS - hypera​ndr​oge​nism, polycystic
ovaries on us or menstrual irregu​larity
(anovu​lation)

CRITERIA FOR DIAGNOSIS OF PCOSCRITERIA FOR DIAGNOSIS OF PCOS

 

OVARIAN MORPHOLOGYOVARIAN MORPHOLOGY

- 12 or more periph​erally oriented cystic
structures (2-9 mm)

- Total follicle count in each ovary - most
diagnostic

- Ovarian volume of 10 ml or more

- Polycy​sti​c-a​ppe​aring ovaries (PAO),
polycystic ovarian morphology (PCOM), or
simply PCO

THE DIAGNOSIS IN ADOLES​CENCETHE DIAGNOSIS IN ADOLES​CENCE

- Rotterdam criteria should not be used.

- All three criteria are firmly in place and at a
minimum of 3 years postme​narche

MENSTRUAL IRREGU​LARITYMENSTRUAL IRREGU​LARITY

- Oligom​eno​rrhea (cycles longer than 35
days)

- Menstrual frequency of every few months

- Frank amenorrhea (longer than 6 months
missed)

- Best correlate of insulin resistance in
women with PCOS.

- Subfer​tility of women with PCOS

ANDROGEN EXCESS OR HYPERA​NDR​‐ANDROGEN EXCESS OR HYPERA​NDR​‐
OGENISMOGENISM

- Ovary

- Adrenal gland

- Adrenal gland

- Adipose tissues

11-oxy​genated androgens11-oxy​genated androgens - most abundant
androgens in women with PCOS

 

CHARAC​TER​ISTIC ENDOCRINECHARAC​TER​ISTIC ENDOCRINE
FINDINGSFINDINGS

- Abnormal gonado​tropin secretion

- Increased gonado​tro​pin​-re​leasing
hormone (GnRH) pulse amplitude

- Increased pituitary sensit​ivity to GnRH

- Elevated LH level or elevated LH/FSH
ratio- not be used as diagnostic tools

- Increased levels of biolog​ically active
(non-sex hormon​e-b​inding globulin [shbg]​-
bound) estradiol

- Increase estrone → increased peripheral
(adipose) conversion of androgen

- Increased levels of biolog​ically active
estradiol → elevated LH levels and anovul​‐
ation

- Elevated androgens

- Serum testos​terone levels - 0.55 to 1.2
ng/ml

- Andros​ten​edione levels are usually from
3to5 ng/ml

INSULIN RERSIS​TANCEINSULIN RERSIS​TANCE

- Insulin and insuli​n-like growth factor 1
(IGF-1) enhance ovarian androgen
production

- High levels of insulin bind to the receptor
for IGF-1

- The granulosa cells also produce IGF-1
receptor and IGF-bi​nding proteins
(IGFBPs).

- Paracrine control

-Enhan​cement of LH stimul​ation

-Produ​ction of androgens by the theca cells

- Elevated insulin levels stimulate adipocyte
production of adipokines interfere → with the
metabolism and breakdown of adipose
tissue and further enhance IR

- Insulin resistance in peripheral tissues
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INSULIN RERSIS​TANCE (cont)INSULIN RERSIS​TANCE (cont)

- Muscle

- Adipose

- Ovary or adrenal

- Signaling abnorm​alities

- Euglycemia with peripheral IR

- Severe cases - beta cell (secre​tory)
dysfun​ction

- Testing should be directed at ruling out
diabetes and glucose intole​rance

- Measur​ement of the level of hemoglobin
A1C

- Predia​betes greater than 5.8%

- Frank diabetes greater than 6%

- Clamp test

- Intrav​enous frequent sampling glucose
tolerance test, or insulin tolerance

ACANTHOSIS NIGRICANS (AN)ACANTHOSIS NIGRICANS (AN)

- 30% of hypera​ndr​ogenic women

- 50% of women with PCOS who are
hypera​ndr​ogenic and obese

- Velvety hyperp​igm​ent​ation

- Nape of the neck

- Axilla

- Vulva regions

HHyperan​dro​genism, IRIR, and ANAN (HAIR-AN
syndrome)

-Assoc​iated with insulin receptor antibodies

-Very high insulin levels

- Severe IR

 

ACANTHOSIS NIGRICANSACANTHOSIS NIGRICANS

ANTIMÜ​LLERIAN HORMONE IN PCOSANTIMÜ​LLERIAN HORMONE IN PCOS

Müller​ian​-in​hib​iting substance (MIS) or
AMH

-Glyco​protein produced by the granulosa
cells of preantral follicles

- Elevated in women with PCOS

- Pathop​hys​iology of anovul​ation in PCOS

- Used as a blood test to substitute for US
findings of a polycystic ovary

>4.7 ng/mL → PCOS

PATHOP​HYS​IOLOGIC CONSID​ERA​‐PATHOP​HYS​IOLOGIC CONSID​ERA​‐
TIONSTIONS

Genetic predis​pos​itionGenetic predis​pos​ition

- Suscep​tib​ility genes

- 2p16.3

- 2p21

- 9q33.3

- LH/human chorionic gonado​tropic (HCG)
receptor thyroid adenoma locus

- DENND1A

- Enviro​nmental factors

 

PATHOP​HYS​IOLOGIC CONSID​ERA​‐PATHOP​HYS​IOLOGIC CONSID​ERA​‐
TIONSTIONS

PATHOP​HYS​IOLOGIC CONSID​ERA​‐PATHOP​HYS​IOLOGIC CONSID​ERA​‐
TIONSTIONS

- Genetic factors

- Enviro​nmental factors

- Endocrine distur​bances

- PAO: normal menses, normal androgen
levels, and normal ovulatory function and
parity may develop a full-blown syndrome
(PCOS)

- Normal homeos​tatic factors → ward off
stressors or insults

- Homeos​tatic mechanisms → symptoms of
PCOS to emerge with varying degrees of
severity

- 2 Major insults

- Weight gain

- Psycho​logical stress
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PATHOP​HYS​IOLOGIC CONSID​ERA​‐PATHOP​HYS​IOLOGIC CONSID​ERA​‐
TIONSTIONS

CONSEQ​UENCES OF POLYCYSTICCONSEQ​UENCES OF POLYCYSTIC
OVARY SYNDROMEOVARY SYNDROME

- Metabolic risk

- Cardio​vas​cular risks

- Cancers risk with aging

Multid​isc​ipl​inary approachMultid​isc​ipl​inary approach

- With aging

- Cardio​vas​cular disease

- Hypert​ension

- Metabolic syndrome

- Diabetes

- Cancer (endom​etrial and ovarian)

CONSEQ​UENCES OF POLYCYSTICCONSEQ​UENCES OF POLYCYSTIC
OVARY SYNDROMEOVARY SYNDROME

WEIGHT GAIN/O​BESITY ANDWEIGHT GAIN/O​BESITY AND
METABOLIC SYNDROMEMETABOLIC SYNDROME

- Weight → major predictor of abnormal
metabolic findings → cardio​vas​cular (CV)
disease risks

- Increased abdominal and visceral fat in
women with PCOS

- Treatment: lifestyle management

- Metabolic syndrome

- Diabetes

- CV disease (CVD)

 

WEIGHT GAIN/O​BESITY ANDWEIGHT GAIN/O​BESITY AND
METABOLIC SYNDROMEMETABOLIC SYNDROME

Adult Treatment Panel III criteria (3 of 5)Adult Treatment Panel III criteria (3 of 5)

- Waist circum​ference >88cm

- High-d​ensity lipopr​otein

- Trigly​cerides >150 mg/dl

- Blood pressure >130/85 mmhg

- Fasting blood sugar >110 mg/dl)

DIABETESDIABETES

- Type 2 diabetes mellitus is more prevalent
(2-3 times higher)

- Screen for diabetes in the overweight
population with PCOS

- Oral glucose tolerance test

- Management

- Diet and exercise

- Metformin - doses of 1500 mg/day

QUALIT​Y-O​F-LIFE ISSUESQUALIT​Y-O​F-LIFE ISSUES

Poor quality of lifePoor quality of life

- Burden of being overweight

- Having irregular cycles

- Decreased fertility

- Skin concerns such as acne and hirsutism

- Depression

- Anxiety disorder

CARDIO​VAS​CULAR CONCERNSCARDIO​VAS​CULAR CONCERNS

- Lipid and lipopr​otein abnorm​alities

- Hypoth​etical scheme for increasing CV
risk in women with PCOS with various
phenot​ypes.

 

CARDIO​VAS​CULAR CONCERNS (cont)CARDIO​VAS​CULAR CONCERNS (cont)

- "​Unless a woman with PCOS has "​cla​ssi​c"
features of PCOS and has diabetes and
obesity, there is no evidence for increased
CV morbidity and mortality in women with
PCOS."

CARDIO​VAS​CULAR CONCERNSCARDIO​VAS​CULAR CONCERNS

CANCERS IN POLYCYSTIC OVARYCANCERS IN POLYCYSTIC OVARY
SYNDROMESYNDROME

- Endome​trial cancer can begin at a
younger age

- Long-term anovul​ation

- Unopposed estrogen stimul​ation of the
endome​trium

- Increased risk for endome​trial and ovarian
cancer

- Milder phenotypes - little or no increased
risk

- Endome​trial cancer - increased at least 2-
3 fold

- Ovarian cancer - 2.5 time increased

- Use of oral contra​cep​tives

- Metformin - inhibitory effects on various
cancers

CANCERS IN POLYCYSTIC OVARYCANCERS IN POLYCYSTIC OVARY
SYNDROMESYNDROME
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OVARIAN AGING: PCOS ANDOVARIAN AGING: PCOS AND
MENOPAUSEMENOPAUSE

- Ovaries decrease in size and androgen
levels decrease

- As women with PCOS age

- Become more regular and ovulatory

- Decrease in the total follicular cohort

- Lower levels of AMH

-Preserved fertility in women with PCOS as
they age

MenopauseMenopause

- Hirsutism may still be prevalent T

- Persis​tence of the metabolic issues

- Continued vigilance in managing and
following

TREATMENT OF POLYCYSTIC OVARYTREATMENT OF POLYCYSTIC OVARY
SYNDROMESYNDROME

➤ Androgen excess and symptoms of
hypera​ndr​ogenism

➤Irregular bleeding and risks of endome​‐
trial disease as a result of unopposed
estrogen stimul​ation from anovul​ation

➤Fertility concerns and subfer​tility, mostly
because of anovul​ation

Lifestyle managementLifestyle management

- Use of an OC, with or without an antian​‐
drogen - Androgen excess

- OCS -> Reduce the risk of endome​trial
cancer

- Supplying the missing proges​terone in
anovul​atory - Irregular bleeding

- Proges​togen therapy

- 2 to 3-month intervals

- Medrox​ypr​oge​sterone acetate (5-10mg)

- Noreth​indrone acetate (2.5 to 10 mg)

- Ovulation induction - subfer​tility

 

TREATMENT OF SUBFER​TILITY IN PCOSTREATMENT OF SUBFER​TILITY IN PCOS

Ovulation inductionOvulation induction

- Metformin

- Clomiphene - after obtaining a semen
analysis

-Letrozole - 2.5 to 5 mg/day, 5 days; first-
line treatment

- Gonado​tropins - Low-dose is highly
effective as a second​-line treatment

- pulsatile GnRH - less effective

- ovarian diathermy or drilling - second​-line
therapy, partic​ularly in clomiphene failures

Adjunctive measuresAdjunctive measures

-Dexam​eth​asone

- Dopamine agonists

- Thiazo​lid​ine​diones

IVF - fail to conceive with ovulationIVF - fail to conceive with ovulation
induction over 6 cycles and with other infert​‐induction over 6 cycles and with other infert​‐
ility factorsility factors

METABOLIC AND WEIGHT CONCERNSMETABOLIC AND WEIGHT CONCERNS

Exercise regimensExercise regimens

Metabolic syndrome (MBS)Metabolic syndrome (MBS)

- Combin​ation of diet and metformin

- • Reduce weight by 5-7%

- Reduce insulin resistance Improve
metabolic parameters

Bariatric surgeryBariatric surgery

Antian​drogens (fluta​mide)Antian​drogens (fluta​mide)

Drospi​renone and 17alpha- ethiny​les​tradiolDrospi​renone and 17alpha- ethiny​les​tradiol
(EE2) with flutamine and metformin -(EE2) with flutamine and metformin -
adoles​centsadoles​cents

 

METABOLIC AND WEIGHT CONCERNSMETABOLIC AND WEIGHT CONCERNS
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