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n=1381 Number of women (%)

Age (years)

18-25

26-35

36-45
>45

190 (13.8)

705 (51.1)

390 (28.2)
96 (6.9)

World region of birth

North America

Europe

Oceania

Asia

Central, Latin, South America, Caribbean
Africa

689 (49.9)

568 (41.1)

39 (2.8)

37 (2.7)

32 (2.3)
17 (1.2)

World region of residence

North America

Europe

732 (53.0)

583 (42.2)

JCEM, 2017



PCOS diagnosis experience: North

America

Europe

Time since diagnosis

≤ 1.0 year

1.1-5.0 years

5.1-10.0 years

> 10.0 years

n (%)

103 (14.2)

183 (25.2)

181 (25.0)

258 (35.6)

n (%)

47 (8.1)

133 (23.0)

152 (26.3)

246 (42.6)

Time until diagnosis

Within 6 months

Within 6- 12 months

Within 1-2 years

More than 2 years

294 (40.5)

86 (11.9)

74 (10.2)

271 (37.4)

266 (45.9)

88 (15.2)

55 (9.4)

171 (29.5)

Number of health professionals 

seen before diagnosis

1 – 2

3 – 4

5 or more

364 (50.0)

272 (37.4)

92 (12.6)

327 (56.8)

178 (30.9)

71 (12.3)

PATIENT PERCEPTIONS - PCOS DIAGNOSIS
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Clinical Endocrinology, 2005
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How do we establish an accurate the 

diagnosis of Polycystic Ovary Syndrome?



Human Reproduction Vol.19, No.1 pp. 41-47, 2004

Fertil Steril 81 (2004), pp. 19–25.

THE ROTTERDAM CRITERIA 

1. Oligo-ovulation or anovulation

2. Clinical or biochemical signs of hyperandrogenism

3. Polycystic ovaries on ultrasound

• any two of above three 
(exclusion of TSH, Prolactin, 17 OH progesterone, DHEAS) 

Most common endocrine disorder in reproductive age

10-15%



IRREGULAR MENSES

Less than 6-9 menses per year

Blood tests
 Thyroid problem 

 Prolactin problem

 Low progesterone levels

PCOS is the most common cause for anovulation



CLINICAL HYPERANDROGENISM

 Subjective in nature 

 Poor correlation with 

serum testosterone 

levels

 Failure to account for 

hair growth in some 

areas (i.e., sideburns) 

 Scores differ with 

ethnicityFerriman Galwey score



Author Country Race Ethnicity Cut Off

Api, 2009 Turkey White Middle Eastern ≥ 11

Noorbala, 2010 Iran White Middle Eastern ≥ 10

Moran, 2010 Mexico White Hispanic ≥ 10

Gambineri, 2011 Italy White Mediterranean ≥ 9

Asuncion, 2000 Spain White Mediterranean ≥ 8

DeUgarte, 2006 USA White

Black

Caucasian/Hispanic

African-American

≥ 8

Tellez, 1995 Chile White Hispanic ≥ 6

Kim, 2011 Korea Asian Chinese ≥ 6

Cheewadhanaraks, 

2004

Thailand Asian Thai & Chinese ≥ 3

Zhao, 2007 China Asian Chinese Han ≥ 2

Escobar-Morreale et al,  2011



U.S. 

White 

(ref)

U.S. 

Black
India Brazil Finland Norway

n 217 113 325 350 107 337

Median age, (IQR)
29    

(25-32)

29    

(26-33)

25    

(23-28)a

26    

(24-39)b

33    

(28-39)a

28    

(25-32)

Presence of 

oligo/amenorrhea

197 

(90.8%)

97 

(85.5%)

291 

(89.5%)

307 

(87.7%)

101 

(94.4%)

304

(90.2%)

Presence of HA
191 

(88.0%)

102 

(90.3%)

294 

(90.5%)

312 

(89.1%)

73 

(68.2%)a

231 

(68.5%)a

Presence of PCO 

on US

146 

(67.3%)

86 

(76.1%)

259 

(79.7%)b

229 

(65.4%)a

107 

(100%)a

300

(89.0%)a

Mean testosterone 

(SD), ng/dL

53.8 

(26.8)

62.5 

(32.0)b

- 86.4 

(41.4)a

60.1 

(34.0)

65.3 

(35.3)b

Mean Ferriman-

Gallwey (SD)

11.1 

(7.7)

11.0

(7.0)b

15.6 

(6.5)a

11.6 

(6.2)

7.8 

(5.1)b

4.3 

(4.9)a

% meeting NIH 

criteria

171 

(78.8%)

86

(76.1%)

260 

(80%)

270

(77.1%)

67

(62.6%)

199

(59.1%)

% meeting all 3 

Rotterdam criteria

100 

(46.1%)

59 

(52.2%)

194 

(59.7%)

189

(54.0%)

67 

(62.6%)

167 

(49.6%)

a p<0.01

RACIAL & ETHNIC DIFFERENCES

Chan et al, 2017, AJOG



ACNE



HAIR LOSS



BIOCHEMICAL  HYPERANDROGENISM 

• Total testosterone

• Free testosterone 

• Free Androgen Index (most commonly elevated)
• DHEAS

• 17 hydroxyprogesterone r/o late onset adrenal hyperplasia

0

200

400

600

800

1000

1200

females PCOS females males 

to
ta

l 
te

s
to

s
te

ro
n

e
 n

g
/d

L



Legro, R. S. et al.  J Clin Endocrinol Metab 2010;95:5305-5313

SERUM TESTOSTERONE ASSAYS

Total Testosterone not sensitive at the lower end of range.

PPCOS1, n=526



RACIAL & ETHNIC DIFFERENCES

Control US

PCOS 

US

PCOS

US

PCOS

US 

PCOS

Ethnicity White White Black Hispanic Asian

n 32 172 44 25 21

Testosterone 

(ng/dl)

35.6 ±

17.0

66.2 ±

35.6

73.9 ±

41.8

77.4 ±

53.1

57.7 ±

29.7

Free testosterone 

(ng/dl)

0.6 ±

0.3

1.3 ±

0.8

1.7 ± 1.1 1.8 ± 1.4 1.3 ±

0.9

BMI (kg/m2) 30.2 ±

7.5

30.7 ±

9.2

36.3 ±

7.9

32.3 ±

10.3

26.3 ±

5.9

PCO morphology 31% 99.3% 97.4% 95% 100%

Welt et al, 2006 JCEM



ULTRASOUND EVALUATION OF OVARIES

• 12 or more follicles in each ovary measuring 2-9mm in 

diameter and/or increased volume > 10cm3

• Only one ovary fitting this definition is sufficient

• Not included - location of follicles / stroma

Jonard et al, 2003



THERE IS NO OVARIAN CYST



Human Reprod Update, 2014



DIAGNOSIS OF PCOS

WHAT ABOUT INSULIN RESISTANCE?

WHAT ABOUT LH/FSH RATIO?

WHAT ABOUT AMH?



WHAT ABOUT OBESITY? 

Yildiz et al, JCEM, 2008 Teede et al, Obesity, 2013



ACANTHOSIS NIGRICANS

 Raised, velvety, hyperpigmentation of skin

 Axilla, neck, intertrigenous areas

 Marker of insulin resistance

 Associated with PCOS



Hyper

androgenism

Polycystic ovaries

Oligomenorrhea

PCOS PHENOTYPES

ALL 

NIH

OVULATORY

NON-

HYPER

ANDROGENIC



CHALLENGES IN ADOLESCENTS

 Defining hirsutism/androgen concentrations

 Irregular menses

 Multi-follicular ovary

 Over diagnosis – labeling

 Missed diagnosis – opportunity to intervene



METABOLIC RISK IN ADOLESCENTS WITH PCOS

Roe et al, J Pediatr 2013





DIAGNOSTIC DILEMMAS

 Expanding definition

 Heterogeneous - phenotypes

 Race/Ethnicity

 Age of diagnosis - changing symptoms

Stein IF, Leventhal ML. Amenorrhea associated with bilateral polycystic 

ovaries. Am J Obstet Gynecol, 1935; 29: 181-91.





• Reproductive Endocrinologist

• Nurse Practitioner

• Clinical Nutritionist

• Dermatologist

• Psychiatrist/ Clinical Psychologist

• Weight management

• Research Coordinator





PREVALENCE OF PCOS

Country Prevalence

NIH

Prevalence 

Rotterdam

Australia 8.6-15.3% 9-21.3%

Brazil NA 8.5%

China 2.2-7.1% 5.6-11.2%

Denmark NA 16.6%

Greece 6.8% NA

Iran 4.8-7.1% 14.1-15.2%

Italy and Spain 5.4% NA

Mexico 6% NA

Sri Lanka NA 6.3%

Turkey 6.1% 19.9%

UK 8% NA

USA 4-13% NA

Lizneva et al, Fertil Steril. 2016 



NIH WORKSHOP ON PCOS - 2012



NIH Workshop on PCOS -2012



ARE THE ROTTERDAM CRITERIA

STILL VALID?

• Improve uniformity of diagnosis

• Improve patient satisfaction regarding diagnosis

• Identification of phenotypes is critical - provide 

information regarding long term risks 



INFORMATION REGARDING PCOS

North America Europe

Satisfaction with information about PCOS

Dissatisfied or indifferent

Satisfied

606 (83.0)

124 (17.0)

505 (86.9)

76 (13.1)

Information about lifestyle management

Dissatisfied or indifferent

Satisfied

This information was not mentioned

316 (43.2)

95 (13.0)

320 (43.8)

250 (43.1)

55 (9.5)

275 (47.4)

Information about medical therapy

Dissatisfied or indifferent

Satisfied

This information was not mentioned

406 (55.7)

141 (19.3)

182 (25.0)

302 (52.2)

74 (12.8)

203 (35.0)

Information on long term complications

Dissatisfied or indifferent

Satisfied

This information was not mentioned

299 (41.0)

68 (9.3)

363 (49.7)

225 (38.9)

30 (5.2)

323 (55.9)

Emotional support and counselling after diagnosis

Dissatisfied or indifferent

Satisfied

This information was not mentioned

275 (37.6)

30 (4.1)

426 (58.3)

184 (31.8)

10 (1.7)

384 (66.4)



MIMICS OF PCOS

 Cushings Syndrome

 Acromegaly

 HAIR-IN syndrome



ENDOCRINE SOCIETY GUIDELINES

 Adolescents - NICHD criteria for diagnosis of 

PCOS 

 Adults- Rotterdam criteria for diagnosis of PCOS 

 Perimenopause – Presumptive diagnosis based 

on NICHD criteria

JCEM, Dec 2013



Carmina et al, 2012, Obstetrics and Gynecology

DIAGNOSIS - PERIMENOPAUSE

% women with ovulatory cycles increased from 52 to 85%

menses and androgens improve 



Age 20-34yrs N

Metabolic 

Syndrome

BMI ≥30 

kg/m2

TG ≥ 150 

mg/dL

HDL ≤ 50 

mg/dL

BP ≥ 

130/85 

mmHg

Glucose 

≥ 100 

mg/dL

PCOS White 244 22.6 % 51.7% 24.6 % 35.6 %  31.9%  4.9% 

PCOS Black 67 40 %** 72.7% ** 10.9% * 76.6% ** 45.5% * 18.8%**

NHANES 

White 250 14.9% 66.1% 15.5% 39.9% 3.3% 9.0%

NHANES 

Black 157 16.6% 75.4%* 9.9% 42.9% 10.6%* 8.3%

IMPACT OF RACE ON METABOLIC RISK

Hillman et al, Fert Steril 2014



OBESITY IN PCOS ADOLESCENTS

Hickey et al, 2011, Hum Reprod



INCREASED HAIR GROWTH

http://www.emedicine.com/cgi-bin/foxweb.exe/makezoom@/em/makezoom?picture=/websites/emedicine/derm/images/Large/1292Scan13.jpg&template=izoom2


WHY MONITOR IN THE MENOPAUSE?

Wang et al, 2010 Obstet Gynecol



PCOS
US 

White
US

Black India Brazil Finland Norway

n 186 101 220 238 94 287

Metabolic 
Syndrome

52 
(28%)

52 
(51.5%)

65 
(29.6%)

70 
(29.4%)

26 
(27.7%)

106 
(26.5%)

BMI 
criterion

89 
(47.9%)

74 
(73.3%)

82 
(37.3%) 100 (42%)

45 
(47.9%) 135 (47%)

TG 
criterion

38 
(20.4%)

10
(9.9%)

59 
(26.8%)

64 
(26.9%)

11 
(11.7%)

58 
(20.2%)

BP 
criterion

68 
(36.6%)

59 
(58.4%)

37 
(16.8%)

83 
(34.9%)

34 
(36.2%)

131 
(45.6%)

Glucose 
criterion

22 
(11.8%)

22 
(21.8%)

63 
(28.6%)

42 
(17.7%) 16 (17%)

75 
(26.1%)

HDL 
criterion

77 
(41.4%)

72 
(71.3%)

214 
(97.3%)

142 
(59.7%)

41 
(43.6%)

161 
(56.1%)

IMPACT OF RACE ON METABOLIC RISK



STEIN-LEVENTHAL SYNDROME

 Case series of 7 women

 Obese, hirsute, irregular menses, difficulty getting pregnant

Uterus

Ovary



Uterus

Ovary

Ovary

STEIN-LEVENTHAL SYNDROME



NICHD DEFINITION

Definition: 

NICHD/NIH Consensus Conference, April 1990

• Clinical or biochemical hyperandrogenemia

• Chronic oligomenorrhea or anovulation

• Exclusion of related disorders (pituitary, adrenals, ovary)

Zawadski and Dunaif, 1992

Most common endocrine disorder in reproductive age women

6-10%



Azziz, R. et al. J Clin Endocrinol Metab 2006;91:4237-4245

1. Hyperandrogenism: hirsutism and/or 

hyperandrogenemia (free T)

and

2. Ovarian Dysfunction: Oligo-anovulation and/or 

polycystic ovaries

and

3. Exclusion of other androgen excess or related disorders

Azziz et al, 2006, JCEM

PCOS is an androgen excess disorder



DOES THE DEFINITION MATTER?



Human Reprod Update, 2014

ULTRASOUND EVALUATION OF OVARIES



ENVIRONMENTAL INFLUENCES: NUTRITION

LH

Insulin

P450c17 Androgens

SHBG Free T

DHT

5 alpha-reductase

Androgen Excess

McCartney 2007, Franks 2008, Homburg 2009


