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International consensus definitions

]

L]

follicle number.

]

L]

(Jonard S, 2005).

]

performed in the early follicular phase (day 1-3)
These criteria include the ovarian volume and the

12 or more follicles measuring 2-9 mm ultrasongrophy need to be defined (Lam, PM,
Increased ovarian volume (> 20 cm3) or >7 ml Hum Reprod. 2006)

Only ovary fitting this definition is sufficient the PCOS diagnosis (Hsu, 2007).
PCO (Balen AH., Hum Reprod Upd. 2003)

= The prevalence of PCOM has been suggested
The baseline ultrasound scan of the pelvic is best to be h|gher than 14-23% both in Western and

Asian women (Ho PC, 2005)
= The criteria for the diagnosis PCO by 3D

= PCOM is the most frequently used criterion in

+ Androgens in circulating
- Dehydroepiandrosterone sulphate (DHEAS)
- Dehydroepiandrosterone (DHEA)
- Androstenedione (A)
Testosterone (T)
~ Dihydrotestosterone (DHT)
- Steroidogenic enzymes
Steroid sulfatase
- Type 13 B-HSD, type 3 and 517 3 B-HSD, 3 a-HSD
5 a-reductase, Aromatase

- Ovaries Adrenals
Androstenedione 60% Androstenedione  40%
20% DHEA 50%
DHEAS 90%
Testosterone 1 !

Aromatase S0k7s%

25%- Testosterone
17 B-Estrdiol = -
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873 Androgen Excess Women
3% 2% 0%

® PCOS %

® |diopathic Hirsutism %

# Hirsutism and
Hyperandrogenemia %
= HAIRAN

# Nonclassicadrenal
hyperplasia %
Classic adrenal
hyperplasia%

Azziz R, JCEM, 2004

Ovarian Sterogenesis

Cholesterol

Two cell, two
Gonadotropin theory

| Pcos

&£

= Excess androgen was defined as clinical and biochemical
hrperandrogenism
Clinical hyperandrogenism:

* Hirsutism:
= Acne
= Alopecia

= Biochemical hyperandrogenism
= DHEAS, DHEA, Androstenedione, Testosterone, Free

androgen index

= The important role of hormones in the pathophysiology of
Pilosebaceous Units (PSUs) could be expected. (Deplewski D,
2000).

=

Androgens stimulate sebocyte proliferation
Androgen-insensitive subjects do not produce sebum and do
not develop acne

Androgen-producting tumors are often associated with the
development of acne

Systemic administration of testosterone and DHEAS
increases the size and secretion of sebaceous gland

Severe acne is often associated with elevated serum
androgen levels

Thiboutot D, Clinics in Dermatology, 2004

=

[

=
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= Ovulatory dysfunction was based on
menstrual history during the previous 12
months with oligomenorrhea (<9 cycles of
menstruation, i.e., average menstrual interval
>45 days) or amenorrhea (absence of
menstruation for 2180 days)
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Foliicle 1 Ovulatory PCOS B Follicte 1 Anovulatory PCOS
Eowcle 2 / Follicular Phase | Follicle 2
Folicle 3 5| Folicle 3 —
Folicle 4 | Folicle 4 = N
Foliicle 5 Follicle 5 7 Arre
Foliicle 6 / FoNcte 6 e
— Foliicle 7 04} | — fotmicte 7 antral follicles
Folicle 8 Follicle 8

Maturity

Dominant

Maturity

Chavez-Ross, J Math Biol 1997

Inappropriate gonadotropin secretion in polycystic
ovary syndrome

’ e — = The mechanisms underlying the increased LH/FSH
" ratio in PCOS include an increased frequency of
LS e GnRH secretion.

= Decreased sensitivity to progesterone negative

epmeteinis ot feedback on the GnRH pulse generator may play a
role in this neuroendocrine defect.

= Increased hypothalamic GnRH, which at increased
pulsatile frequency favors LHR gene expression at
the expense of the FSHI gene.

whis were ot
Intervention{sk Nore
Main Outcome Measure(s)

€ POOS fooe the LH-FSH ¢
LH FSH rasi s
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T e,
Neceiver operating chamcteristc plots of LI-FSHI B
ratio (LFR), everage ovarian volume (AOV), and total 0
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oligomenorrhea or anovulation.

- R S R

ity and specificity in decision thresholds of LH-FSH ratio (LFR) for evaluation of PCOS and

Oligomenomhea or anovulation

Note: All data are percentages.

Hsx Gonadowpin s in PCOS. Feri Sueril 200

13

Decision threshold for LFR Sensitivity Specificity Sensitivity Specificity
0.8 74 72 80 74
=09 bl 6 17 8
| 51 69 80 75 g ]
1 33 0 K|
15 52 89 58 94
>2 3B 90 4 9%
>2.5 23 94 27 98
>3 96 98

15

]

The threshold LH/FSH ratio to be used in identifying
PCOS women at varying levels:

= above 3 (Cho LW, 2006),

= above 2.5 (Minakami H, 1988),

= above 2 (Papaleo E, 2001)

= orabove 1 (lwasaT, 2006).

We propose that the threshold LH/FSH ratio could
be set as > 1 50 as to have the best combination of
sensitivity and specificity in both PCOS and
oligomenorrhea/Anovulation diagnosis.

80
70
60
50
40
30
20
10
. [ -
NGT 16T DM

= Legro (USA)
= Wei (Taipei)

Weerakiet (Thailand)
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- Insulin Resistance: 50-70% among women with
50-7

PCOS (Legro RS, 2004)

+ Insulin resistance was detected in approximately

80% of women with PCOS, and in 95% of obese
women. The detection of IR is superior using the
calculated indices HOMA and QUICKI (Carmina

E, Fertil Steril. 2004)

- The prevalence of IR in Chinese women with

PCOS was 43.2%. Obese PCOS (82.8%) and
Non-obese PCOS (20.5%). (Lin JF, Zhonghua Fu
Chan Ke Za Zhi. 2006 )
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Clinical and biochemical presentations of polycystic
ovary syndrome among obese and nonobese women

o MDD Pt Jen-Husg ¥ Mb Pl Myich, M.I

. M5 s MD " avd Ming 1 Mo M D

i chmical and b hemac
e (FOOS

M characiernin 0 obese et

b
jous Taswan Chinese women, asme

Patientis). Foss hu whom 295 were

o POOS <

Main Outcome Measure(s): Body mans indes, aversgs o

. de eboy
with FODAL O
hemical hype

- Negatively correlated with
- SHBG

— HDL-C
~ AMH
—~ LHin PCOS
- Postively correlated with
— LDL-C
- CRP
— insulin resistance
— total testosterone
— menstrual distubrance

i the PCOS and non-PCOS groups.
Nen-PCOS

Nonabesity p Total Obesity Nonobesity

No. of 295 115 0% 180 81} 0 Wy 13177
cass (%)

Age 87 154 276 255 MW2:52 o 298:59 292:88 30 :57
vears

Paiycystic u 90 ¥ NS X . ] 4
owaries, %

Ouigomencrmea, % &

Amancerhea, % 9

Hyperandrogenema, %

Hirsutism andior acne, %

Hirsutism, %

Acre, %

LHFSH > 1. %

mF-G score

Total 7, mmoil

Irtereal®

PR, millml

FSM. millimd,

LH, milimd.

UM %o FSM o

B kgm'

Waist. om

WHR

P

2

o
N

o

&

RBLE 2
Pearson correlation between BMI and clinical and biochemical pi tation in patients with and
without PCOS.
Total (N = 464) PCOS (n = 295) Non-PCOS (n = 169)
Correlation P Cormelation P Comelation P
, years 0.083 NS 0.104 NS 0.094 NS
- 0079 NS 0013 NS 0.091 NS}
Total T, ng/dL 0.345* <0.001 0.330" <0.001 0.243 001
nterval® 0.221* <0.001 0.180* .002 0.144 NS
PRCmiU/ML 0,088 NS ~0.001 NS 0.060 NS
FSH, miU/mL 0.047 NS 0.027 NS -0.053 NS
| H, miU/mL -0.099 NS -0.189" 005 0.118 NS
0.083 NS -0.173 010 0.057 NS
V098" o 0085 NS U105 NS~
0.923* <0.001 0.918* <0.001 0.935* <0.001
0.606" <0.001 0.598* <0.001 0.598* <0.001
P<0.05.
Interval: 365/he number of menstrual cycle in previous 12 months.

= Total (%)
= Obese (%)
Non-Obese (%)

Liou Fertil Steril 2008

[ FIGURE 1

OR for the incidence of some clinical manifestations
in obese versus nonobese women with PCOS.

OR (93% ChH

Polyvoystie Ovanes . 0S021 )
Ohigomenorrhea ——— 1.3 !
Amenorrhea 2301050
Hyperandrogencnna 26(1.6-4.2)
P
Hirsutism OR8i0.51 %)
el
Acne 050309
—p—
0 | 10 100

Liow. Obesity and PCOS. Fertil Steril 2008

62



= Women with PCOS defined by oligo-
anovulation and hyperandrogenism had both
higher BMIs and increased insulin levels
among three of the phenotypes of PCOS
(Welt CK, 2006).

= Women diagnosed with PCOS without
hyperandrogenism had both lower BMI and
insulin levels among the four phenotypes of
PCOS (Shroff R, 2007).

= Insulin resistance in women with PCOS was

measured by a continuous infusion of glucose
with model assessment, and demonstrated
that BMI, not testosterone, was
independently associated with insulin
sensitivity (Spranger J, 2004).

Control  A+0+P A0 AP O
Cases 40 125 25 37 46
Age 27.2 26.6 26.4 271 27.4 NS
BMI 24.3 24.9 252 25.0 291 NS
Obesity % 40 40 40 41 39 NS

Menarche 12.1 12.5 124 11.9 13.4 NS

Weight  62.9 64.4 65.1 64.2 65.3 NS

Control  A+O+#P At AP O
Cases 40 125 - 25 37 46
BMI 243 249 252 250 251 NS

Insulin 7.96 9.80 7.61 8.30 9.81 NS
Glucose  92.3 93.2 91.0 91.8 94.7 NS
GIR 225 18.7 217 25.4 194 NS
HOMA-IR  1.88 2.36 1.75 1.92 2.39 NS
QUICKI  0.38 0.36 0.38 0.38 0.36 NS

3 IR-GIR% 28 42 40 24 28 NS
Height 160.8 160.7 161.0 160.4 161.1 NS IR-HOMA 23 a8 32 24 30 NS
Waist : K . A :
.a|s 71.3 74.4 73.5 73.1 73.2 NS IR-QUICKI 25 a8 32 24 30 NS
Hip 92.0 93.1 92.3 92.9 92.4 NS
WHR 0.77 0.79 0.79 0.78 0.79 NS
Non-Obese Obese Non-Obese Obese

Cases 24 140
Age 26.8 25.6 NS
BMI 21.4 21.0 NS

Menarch 128 12.9 NS 11.2
e

Weight 55.3 54.4 NS 74.3 80.0 NS
Hip 86.8 86.3 NS ) x )
Waist 64.4 64.9 NS 81.0 87.7
WHR 0.74 0.75 NS ).82 |
Interval  34.9 85.0 <0001 312 113.6 0.04¢
AOV 6.5 11.1 <0.001 1

F——-—_q
Cases 24 140 16 93

BMI 21.4 21.0 NS

NO

Insulin 5.0 57 NS S
Glucose  91.4 90.0 NS 93.6 NS
GIR 28.1 26.7 NS 14.2 10.5 NS
HOMA 1.1 13 NS 3.0 3.7 NS
QUICKI 0.40 0.39 NS 0.33

IR-GIR 8 16 NS 56 68

IR-HOMA g 11 NS 44 67

IR-QUICKI 8 11 NS

44 Y O | 1|
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- Diagnostic criteria

Polycystic ovary morphology

Androgen excess

Ovulatory dysfunction
- Clinical and biochemical presentation
- Inappropriate gonadotropin secretion
- Insulin Resistance
- Obesity
- Special treatment

Poiycysﬁc ovary syndrome

= Women without any PCOS related syndrome
= PCOS risk factor positive women
= Women with PCOS

= PCOS without androgen excess
= Rotterdam criteria

= NIH criteria

= NIH 1990
= Chronic anovulation

= Clinical and/or hyperandrogenism
= Rotterdam 2003 PHO+A

= Chronic anovulation Androgen Ovulatory

= Clinical and/or hyperandrogenism Excess mADysfunction

= Polycystic ovaries

55
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Diagnostic criteria for polycystic ovary syndrome in
Taiwanese Chinese women: comparison between
Rotterdam 2003 and NIH 1990

Clinical of PCOS.
Number Hirsutism Acne  LH
Diagnosis f)  Interval® T mFGScoe (% (%) (miUml) LWFSH  BMI WHR
PCOSal 170(100%) 815+587 3444160 370+397 30%  41% 1121 £650 1984120 244460 081 :007
Cortrol % 303£30 1421045 0422072 0 0 392:1.94 061£038 212+31 0741004
Non-NH 67(30%) 5813480 271142 299434 2% M0% 026+540 1601101 233456 0801005
0+P 31(18%) 8774505 1.91£05 123£150 0 0 1044£430 190+101 235460 07 +005
AsP B(21%) 325148 337160 450+3% 42% % B825:605 150008 232453 080005
NiH 103(61%) 967+508 30+153 420423 35%  48% 12481685 2174128 257161 0R+007
A0 15(0%) B13:472 357174 2934266 2% 4% 047 £8.04 1794127 249168 0R+0.08
A+O+P 83(52%) 90.3+615 3004140 442:442 36% 8% 1301688 2234127 258460 0R 007
Pyaie
NH v&. non-NH i) m NS NS R0 00t o 03 012
BRSO TR SR S A B OSBRSS B
A+Pvs. control NS 200 000 000 02 hn NS 000
A+Ow. cntrol 0% e 2} N m o NS 201
A+0+Pva.cotrd 000 000 i) 00 000 000 fiii i} 000 00
Note: Data preasated 3 mean 4 SDor 38 %, AP value of < 05 was gnificant, Compariann bet trol s, (048, (A+P), A+ 0), 300 R40+4P)

g multiple comparisons of post foc teaLA < andmgen excess; BM < body mass ngex (/MG =« madified Ferrenan Gabwey scare, NiW = PCOS accerding
10N 1330 cotern {ndrogen excess and ovdatory dyshunction) non-NiH = PCOS without androgen excess o POOS without owulaltey dystuncton, ecordrg b
Rotterdam 2003 orteria; NS = not sgniicant O = ovdatoy dyshunction, P = polycystic ovates, WHR waist-to-hip rako.

* Average menstrual inteval, 365 days/ne. of mensiual cycies in the previos 12 morths,

1 - Tom watostercne (mmol/L, | ng/mi < 247 nmall.

. Dnagnente coirsafor P05 o Ok women ord S 2007

Ethinicity Author TotalCase A+O+P% O+P%  A+O% A+P%
Hsu 171 51.8 18.2 8.8 21.2

Chae 166 52.4 31.3 13.9 2.4

Shroff 258 58.1 14.3 14.3 13.2

Welt 418 71.3 8.6 1.7 18.4

LIS Dewailly 406 60.6 16.3 6.7 16.5
UK Barber 309 61.8 13.6 o 24.6

italy Belosi 345 73.6 13.3 7.5 5.5
Total 2073 63.4 15 6.5 15.1

Taiwan 2003 251 27.2 43% 0

S e i R R T P

LiL China 1990 273 248 222 45% 35% 30%
USA 1990 716 226 114 14.5% 72.2% 60%
“ Iceland 1990 305 287 320

Alabma 1990 271 27.4 36.4 29.2% 77%

;.
Clinical and biochemical characteristics of healthy control, PCOS risk factor positive, and PCOS
groups.

Parameter n Age(y) PCOM Oligo-An HA Amen Hand Hirs Acme LF>1 Obese
Subject growp
All subjects 373 21655 &} 63 o 28 3% 2 3 55 34
Control 48 22150 0 0 0 0 0 0 0 17 3
PCOSH i’ 1£66 4 30 2 1n 1 2 0 27 2
PCOS 251 2255 W 85 4 39 50 0 43 70 40
Palues
Control vs. PCOSI NS 000 000 008 .3 023 02 M3 NS NS
Control vs. PCOS NS 000 000 000 000 .000 000 .000 .000 000
PGOS vs. PCOSH NS 000 000 000 000 000 000 000 000 NS

Note: Data are ether mean + SO or are percentages, urless otherwise indicated. Amen - amenorrhea; Hand - hyperan-
drogenemia; Hirs = hirsutism; LF 1 = LH-FSH ratio of >1; Interval - average menstrual interval, thatis, 365 d/number of
menstrual cycles in previous 12mo; LFR = LH-FSH ratio; FG score - modified Ferriman-Gallwey score; AOV - average
ovarian volume; NS - not signfficant.

H Gonadowopin eveis n PCOS. Feri Stevil 208

"

About 70% of PCOS fulfilled 1990 NIH criteria, phenotypes
were similar

NIH criteria diagnosed PCOS might present more severe
form PCOS (Hsu MI, 2007, Lam PM, 2008)

Women fulfilling the NIH criteria have higher metabolic risk
than those who do not. (Lam PM, 2008)

= PCOM is the most commonly used criteria (Hsu MI, 2007)

=

=

+ PCOS without androgen excess has least clinical significant
(Hsu MI, 2007, Chae SJ, 2008)
= PCOS-risk factor positive women might be in sub-abnormal
condition ((Hsu MI, 2008)
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|__[City [ Criteria_|Cases [Age _lBMi |

Shi Shand 2003 1040 28.3 ,
ong

LiL Guang 1990 273 24.8
dong

Azzi Mexico 1990 716 27.6

z

Welt Iceland 1990 305 28.7

DeU Alabm 1990 271 27.4

gart a

e

LR P ey

[Fin_

Flu |G/l |HOMA
88.6

91.8 L%, 2.76

89.5 72.2%  4.70(IR)
87.5 2.62

87.8 48(R)

57

+ 400 unselected consecutive premenopausal

women seeking a preemployment physical at
the University of Alabama at Birmingham were
studied

PCOS was diagnosed by NIH criteria

The cumulative prevalence of PCOS in the
population was 6.6% (26.5 of 400).

The prevalence rates of PCOS for Black and
White women were 8.0 and 4.8%, respectively,
not significantly different.

~ Azziz R, JCEM, 2004
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Source of the Curve
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T~ 20 - lriorve

¢ LFR

= Obese vs. Non-Obese:

= 63% vs. 11%, OR = 14.0, 95% CI| 7.5-26.2
= Hyperandrogenemia vs. Non-
Hyperandrogenemia
= 42% vs. 25%,0R =2.1,Cl 1.3-3.6
= Oligo/amenorrhea vs. Non-Oligo/amenorrhea
= 35% vs. 23%, OR=1.8, CI 1.0-3.3
= PCOM vs. Non PCOM
= 34% vs. 26%, OR = 1.4, Cl 0.8-2.7

= Thereis a Positive correlation between total
testosterone and BMI (Hsu 2008, Holte J,1994, Cupisti
S, 2007)

= Thereis a Negative correlation between SHBG and
BMI (Cupisti S, 2007, Franks S,1991, Holte J,1994).

= Obese women must have high free androgen
indexes owing to their having greater total
testosterone and lower SHBG than non-obese
women. (Cupisti S,2007, Franks S,1991, Holte J,1994,
Bernasconi D,1996).

627 240 387

Age 27.8 26.6 28.6 <0.001
Obesity % 34
PCOS % 55

Case Number

Hirsutism % 19
Hyperandrogenemia % 33
Oligomenorrhea % 50
Total testosterone (ng/dL)

M-FG score

BMI

Hsu MI, ASRM 2008

627 213 414

Age 27.8 27.8 27.8 NS
Acne % 38 31

PCOS % 55

Hirsutism % 19

Case Number

Hyperandrogenemia % 33

Oligomenorrhea % 50
Total testosterone (ng/dL)
M-FG score 212 0.019

BMI 203 <0.001

Hsu MI, ASRM 2008

= The prevalence of acne seems to be more
profoundly decreased than hirsutism in obese
women in the study.

= Previous studies showed the severity of acne or
hirsutism is quite different for a given degree of
androgen excess (Deplewski D, 2000).

= The onset of acne and hirsutism had been purposed

as two different pathogenetic mechanisms (Falsetti L,
Gynecol Endocrinol. 2002)
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= Aromatase is the enzyme that converts

testosterone to estradiol(Chen W, 2002). e +
= The increase in adipose tissue is associated with an : e Aromatase
increase in the enzyme aromatase (Cohen PG., Obesity
2001), . ' ' _ 17 B-Estradiol
= Generalized obesity (BMI) was associated with +

increased subcutaneous measured mRNAs for
aromatase (Wake DJ, 2007).
Acne

Hirsutism

* InIVF, metformin led to fewer cases of ovarian = 3234 nondiabetic persons with elevated fasting and
hyperstimulation syndrome (OHSS) (RR 0.33; 95%Cl post-load plasma glucose concentrations
0.13-0.80). ]

- This meta-analysis demonstrates that CC is still first : 1082."' placebo '
choice therapy for women with therapy naive PCOS. * 1073 in Metformin

+ In CC-resistant women, the combination of CC plus 850 mg Bid
metformin is the preferred treatment option before * 1079 in Lifestyle (diet and exercise)
starting with LOD or FSH. Diet, exercise, 7% weight reduction

+ At present, there is no evidence of an improvement in = Average follow-up 2.8 years
live birth when adding metformin to LOD or FSH. In = Incidence od diabetes was reduced by 58% in

IVF, metformin leads to a reduced risk of OHSS.

lifestyle and 31 % in metformin intervention
- Moll E, Hum Reprod Update. 2007

A 40+ Placebo
- +4 @ 7
g Placsbe 2_ 304
cebo @

=z 0 m——a o et — s -8 Metformin

o . I, . —0 =) —
£2 24 — o e -3
=2 oo —0 =9 o Lifestyla
2 -a \ Metformin oo * QZ) g 204 [‘ =
H @ Litestyle E®
£ -6 o - T —
z N 8 _r

-8 T 2 z
6 05 10 15 20 25 30 a5 40 £°% 404 -
= 1

’ =
- 8 s 0 T T T T T T T
83 - 0 05 10 15 20 25 3.0 35 4.0
iz 6 I - Lifestyle o~ Y

; ————— ear
£y /
£ 4 Figure 2. Cumulative Incidence of Diabetes According to Study
Sz Group.
& 'c 2 = T . . . .
.2 “ = The diagnosis of diabetes was based on the criteria of the
£ 8 . s e T » 3 . . .
g o o American Diabetes Association. The incidence of diabetes dif-

0 “0 1’5 ZTO 2"5 j'J 315 ‘J; fered signifi.camly among the three groups (P=0.001 for each
comparison’.
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2753 348 3.9

2858 348 39 985 84 &3 29 23 232" 68 .0067

105 331 3.5 2166 153 9.3 50 23 19 62 .0097

1297 8a 52 28 23 108 68 .0066

0.000 NS 0.000 0.000 0.000 0.000 NS 0.000 0.008 NS

4124

22 23
3657 33.7 1089 21 23 7 0.01
467 333 1288 3o 26 3 0.01

0.000 NS 0.000 NS NS NS

The recommended first-line treatment for
ovulation induction remains the anti-estrogen CC.
Recommended second-line intervention should CC
fail to result in pregnancy is either exogenous
gonadotrophins or LOS.

The use of exogenous gonadotrophins is
associated with increased chances for multiple
pregnancy and intense monitoring of ovarian
response is therefore required. LOS is usually
effective in <50% of women and additional
ovulation induction is required under those
circumstances.

Overall, ovulation induction (representing the CC,
gonadotrophin paradigm) is reported to be highly
effective with a cumulative singleton live birth rate
of 72%.

Recommended third-line treatment is IVF,
because this treatment is effective in women with
PCOS. Data concerning the use of single ET in
(young) women with PCOS undergoing IVF,
significantly reducing chances of multiple
pregnancies, are awaited.
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