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o Affects 1 out of 16 women
— 8% of AA: 5% of White

 Most common cause of anovulatory
Infertility

e |[ncreases risks for
Type 2 DM
Gestational DM
Endometrial cancer
Cardiovascular disease



e Oligomenorrhea (< 6 periods/y)
[Amenorrhea (no periods > 6 mo)

 Clinical and/or biochemical signs of
hyperandrogenism
e Exclusion of other etiologies

(congenital adrenal hyperplasia, androgen-
secreting tumors, Cushing’s syndrome)

* Polycystic ovaries (Rotterdam
Criterion)



PCOS—Two Sided Coin

Ovarian Dysfunction



Interstitial

cell mass

Regressing
corpus luteum

ovarian volume = 10 ml|

= 12 follicles

each 2-9 mm

subjective appearance of PCO cannot be substituted



Glycoprotein

Produced by granulosa cells of primary,
pre-antral and early antral follicles
NOT by larger or atretic follicles

Indicator of ovarian reserve
—>5 ng/ml ---PCOS

— < 0.8 ng/ml ---Menopause

— > 1.3 ng/ml---Successful IVF



PCOS—Two Sided Coin

Insulin Resistance
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Gestational DM
Miscarriac®s

Hirsutism

Type 2 DM

Acanthosis nilricans
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Confirm hyperandrogenemia
— Bioavailable testosterone

Differential diagnosis of hyperandrogenemia
— DHEAS, 170HP

Differential diagnosis of amenorrhea
— Prolactin, FSH, AMH

Diagnosis of metabolic abnormalities
Insulin resistance
Hyperlipidemia



— Bloavailable testosterone
—DHEAS

— 170HP

—Prolactin

— FSH

— AMH



SHBG bound 44%

Bioavalilable -- calculated from SHBG &
albumin



Total-T

SHBG

Bioavail-T

Free-T

Reference
Range

Patient 1

11-56 50
ng/di

30-135 25
nmol/l

4.1-22.6
ng/di

1.3-9.2
pg/mli

Patient 2

43
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Age (years)
Fasting glucose (mg/dl)
Adiponectin (ng/ml)

ES-IVGTT
SI
DI

CVD risk factors
Triglyceride (mg/dl)
hs-CRP (ng/ml)
FABP4 (ng/ml)

HgBAl1 < 5.7
(n=25)
31.1 1.1
91.5+0.9
12.4+0.9

4.2+ 0.6
1901 + 217

92.6+4.4
21+0.1
348+ 29

HgBAl >5.7 P value
(n=23)
35.1+1.1 0.039

99.6 £ 2.3 0.028
8.8+0.7 0.023

20x0.2
1014 + 82

125.3 £9.5
4.76 £ 0.5
58.5+4.9

. Mortada et al. Endo Prac 2013




Risk Factor Ehrmann | Glueck
(n=368) | (n=138)
Waist > 88 cm 80% 98%
TG > 150 mg/dL 32% 56%
HDL-C < 50 mg/dL 66% 95%
BP > 130/85 mmHg 21% 70%
Fasting glucose> 110 5% 11%

mg/dL




ISIMatsuda ~ HOMA BMI Fasting HDL-C SHBG hs-CRP
Insulin

S. Karakas et a. Diabetes Care 2010






BMI
<18.5
18.5 -24.9
25 —-29.9
30 -34.9
35-39.9
>40

% of PCOS Women
0
9
15
34
20
22



Lipids
nsulin resistance




PCOS , .
BMI>2S ~ —> « 33 PCOS patients

Anovulatory Infertility

y
o 25 lost 5% weight

|

BMI reduction by 5% —* Anthropometric and

then by 10% i mdimuna o 11 Of these lost >10%
K 3\

Ovulation Anovulation

Y e 15 women ovulated
spontaneous conception
 [endot e sudy | * 10 became pregnant

P.G. Crosignani et al. Human Repro 18:1928, 2003.


http://humrep.oupjournals.org/content/vol18/issue9/images/large/deg367f1.jpeg
http://humrep.oupjournals.org/content/vol18/issue9/images/large/deg367f1.jpeg

e Ovarian volume decreased by
18% with 5% welight loss
25% with 10% weight loss

e Follicle number decreased

from 23.5+11.5t0 19.9 +9.9
with 5%,

to 18.3 £7.5 with 10% welight
loss



http://humrep.oupjournals.org/content/vol18/issue9/images/large/deg367f2.jpeg
http://humrep.oupjournals.org/content/vol18/issue9/images/large/deg367f2.jpeg
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SHAKINESS SWEATINESS

Visual Analog Scale
Visual Analog Scale

Time (h)
Time (h)

WEAKNESS

Visual Analog Scale
Visual Analog Scale

Time (h) Time (h)

D. Gurusinghe et al. Fert. Ster. 2010.



Symptoms of postprandial hypoglycemia
are associlated with adrenal steroid
secretion iIn PCOS



 Reducing simple sugars
and CHO in the diet

e Metformin -- fasting
e Acarbose —postprandial

T
)
E
o
E
@
M
o
=
O

0-----:0 Placebo pre
0—0 Placebo post
L R ® Acarbose pre
¢ —e Acarbose post

x
P<0.05 versus zero

60 90 120 150 180
Time (min)



| 4
8
Es
i
g g
2
=

{000 02
0000

it it it it

Norgestimate and Ethinyl Estradiol Tablets USP, 0.18 mg/D.035 mg, 0.215
TUE WED THU

7p]
)
>
—
(@X
()
@)
M
| -
)
-
@)
(@)
_
-
@)
pra
o
-
©
@)
| -
o
-
()
(@)
@)
| -
©
-
M
-
M
—
M
>
@)
n
7))
()
| -
o
o
>
0p]




Block androgen receptor
(sprinolactone)

Block conversion of
testosterone to DHT
(finasteride)




Weight loss

Insulin sensitizers (Metformin, TZD)
Clomiphene citrate

Aromatase inhibitors

Surgery



\

Ovulation
Conception
Pregnancy
Live birth
Multiple

CC

209
491
201
241
231

Metformin

208
AS
12

9
7
0

Combination

209
602
381
31!
271
3

Human reproduction--2008




CC Metfor

\\ 209
Ovulation 49!
Conception 201
Pregnancy 24!
Live birth 231
Multiple §)

208
AS
12
9

7

0

Comb

209
6072
381
31!
271

1st. CC

2"d: Gonadotropins or
laparoscopic ovarian sx
3d: |VF

Metformin: Only in IGT

Human reproduction--2008




methyl group
oxidation

\ aromatase Clomiphene
Citrate
CHS > Treatment

testosterone estradiol

Aromatase
Inhibitor
Treatment




Clomiphene Letrozole

~ 50 mg/d — During 3-7 d of cycle
— 2.5 mg/d

— 150 mg/d maximum
— 70-90% ovulation

— 30-40% pregnancy
— 6-8% multiple

— 10-30% resistant

— 75% ovulation
— 25% pregnancy



A 21-Year Controlled Follow-Up Study
University of Gothenburg, Sweden

* Anthropometric differences between PCOS
and controls diminish: body weight
Increases in controls, not in PCOS

e Testosterone and DHEAS decrease in both

, et al. JCEM, 2011


http://jcem.endojournals.org/search?author1=Johanna+Schmidt&sortspec=date&submit=Submit

Serum AMH is replacing pelvic ultrasound

Bioavalilable testosterone and SHBG are
very useful

OGTT without insulin values is of minimal
value

Controlling both fasting and postprandial
hyperinsulinemia Is important

There are new weight loss drugs and

Infertility management approaches on the
horizon
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