A LS Wt
Polycystic Ovarian
Syndrome

®AEE AR FI 4T AP

L P

2009/04/17

Polycystic Ovarian syndrome
m Introduction
m Pathophysiology
m Diagnostic Criteria
m Healthy Impact
m Treatments
m Conclusion

Polycystic Ovarian syndrome
Introduction

- Chereau, 1844: morphology of PCO
- Stein and Levental 1935: PCO linked to the

clinical symptoms

- McArthur, 1958: LH 1

- Raj et al,1978: hyperandrogenemia

- Burghen et al, 1980: Hyperinsulinaemia

- Adams et al, 1985: Ovarian morphology by

ultrasound.
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Assessment of Capacity for
Response

Representative transvaginal
ultrasound images

« normal ovary (total volume, 4.89

cm?)

+  multifollicular ovary (total volume,
7.8 cm¥)

= | polycystic ovary (total volume,
19.93 cm?)
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* midline, scalp, back, chest, abdomen
axillary, and pubic area and are the type
most affected by androgens

* Score8 consider hirsutism
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Pathophysiology of PCOS

m Insulin action and secretion defect:
hyperinsulinaemia and insulin resistance.

m Neuroendocrine defect: an exaggerated LH

pulse frequency and amplitude 1% .

m Androgen synthesis defect :enhanced ovarian
androgen production.

m Cortisol metabolism alteration: enhanced
adrenal androgen production.
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Insulin resistance

m Insulin sensitivity decreased in PCOS
patients both obese and non- obese.
(Dunaif et al, 1992)

m A negative trend of decreasing IS from lean
controls, to lean PCOS, to obese controls,
and finally to obese PCOS. (Morales,1996)
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Insulin resistance

m Insulin action: protein tyrosine kinase
receptor. tyrosine autophosphorylation
increases activity, serine phosphorylation
inhibits it.

m IRS-1 and IRS-2 (insulin receptor
substrate-1 and -2) initiating signal
transduction and the plieotropic actions of
insulin.

m A potential mechanism for IR: at least 50%
of PCOS appears excessive serine
phosphorylation of insulin receptor.
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Insulin resistance

m Serine phophorylation has been shown to
increase P450c17 activity and androgen
synthesis (zhang et al,1995)

m Proposed insulin-mediated increase of

ovarian cytochrome P450c17a activity.
(Nestler et al, 1996)

m Hyperinsulinaemia may stimulate cytochrome
P450c17a activity in andrenal gland- further
supports this hypothesis. (Moghetti et al, 1996b)

= Insulin — LH pulse amplitude T, frequency <>
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- \ Neuroendocrine defect
)
I/’ | mlH hypersecretion (Yen et al,1970; Barnes et al,1989)
g m Hypersensitivity to GnRH stimulation by
fm increase LH pulse amplitude and frequency
ooy [ (Venturoli et al,1970)
x .
= m GnRH pulse frequency increased-favor LH
N, - ¥ , synthesis (Waldstreicher et al,1988; Cheung et al,1997)
_ =2 m GnRH pulse generator insensitive to
estrogen/p4 inhibition. (pastor et al,1998)
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NEJM, 2008
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Ovarian defect
m Gonadotropin-dependent ovarian
hyperandrogenism. (sames et al,1989)
m Intraovarian hyperandrogenaemia-an
intrinsic abnormality of ovarian theca cell
steroidogenesis. (Nelson et al,2001)

m Dysregulation of steroid biosynthesis and

metabolism involved P450c17 enzyme.
(Ehrmann et al,1995)

m P450c17 and 3BHSD activity increased.

( Nelson et al,2001)
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Increased peripheral cortisol metabolism

T S5a-Reductase ¢ 11B-HSD1
Activity Activity
Cortisol
Metabolism
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Genetics of PCOS

m First degree female relative with PCOS, 46%

sisters affected, 50% hyperandrogenaemia.
(Logro et al,1998)

m CYP17 (Franks et al,2001)
B CYP11l (¢ (GAASENBEEK et al, 2004)

m MAPK: MEK and ERK signaling (ol endocrinol.
2004)

m GATAB wood et al, 2004)
m Ghrelin (mclaughiin et al, 2004)
m Androgen receptor (vifsud, et al, 2000)
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1. First degree female(- M) 7 % £+ £ p G ¥, 46%
sisters affected, 50% hyperandrogenaemia. (Logro et al,1998)

2. M E&L fg =P iEr i M mé F] CYPL7 (Franks et al,2001) ;
CYP11 Q@ (GAASENBEEK et al, 2004)

3. SR iT? 2 @33 M2 24 7 MAPK: MEK and ERK
signaling (Mol. Endocrinol. 2004)

4. ApERE2 APl 3 B2 A7) deinsulin gene (P § & A&
#]),Insulin Receptor gene (* & % % % 4 #]),Insulin
Receptor substrate gene(’ § % = & % 5 & 7))

5. FHARLEL ¥ RP Androgen receptor (vifsud, et al, 2000)
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Revised 2003 consensus on diagnostic
criteria and long-term health risks related
to polycystic ovary syndrome

The F ESHREIASRM-5; d FCOS G Group

FRuotterdam, The Netheriands
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20037 A £2 4 § TABLE 1
28¢ [P 2 22 i i i i i i
t,tt Gp E‘E ";‘\'- 2y m_/,; Ig::? Mg it Revised diagnostic criteria of polycystic ovary syndrome.
1990 Criteria (both 1 and 2)
(2 OUT OF 3) (_‘: JE ¢ A1 3p, - IE) 1. Chronic anovulation and
3 kb 2. Clinical and/or biochemical signs ol hyperandrogenism
o o . . . .
u — ol and exclusion of other etiologies.
. 24 ...-— . & P 3
[ I gﬁ-;r 2 ’?’ﬁ» '? i@ 5 {q}?,)% o FI{»HFHJ 2003 LnlL:'m_ll out of 3)
A s o . Oligo- or anovulation,
ZefT % ey i ; T y y
b H ?’Ev ¥ 35 EE* 2. Clinical and/or biochemical signs of hyperandrogenism,
u ’iﬁﬁ I‘K’F& ﬁ Fﬁ'% g '& r;’ ‘F 3. Polycystic ovaries
and exclusion of other etiologies (congenital adrenal hyperplasia,
X X androgen-secreting wmors, Cushing’s syndrome)
e g BIEITIR oL E B R : : - e IR T
#w LA % T AR L Note: Thorough documentation of applied diagnostic criteria should be done
X ‘H'_sl}_} ';f}liﬁ i Nl 5}’]{@_«‘)%’ N —';‘i’ B xR )i [ =1 (and deseribed in rescarch papers) for future evaluation.
200804127 2003 Roterdam PCOS consensus. Feriil Swerif 2004, Fertil Steril 2004
| _EE—— B LB Table2. Features considered essential for the diagnosis of polycystic ovarian
syndrome
TABLE 3
Endo (%) Gyn (%)
Criteria for the metabolic syndrome in women with n=138 n=172 Povalue
polycystic ovary syndrome. (Three of five qualify for the
synd rome.) Menstrual irregularity 70 47 < 0001
Any androgenization &1 59 < 0001
Risk factor Cutof? Clinical (C) androgenization 5 4 0672
Biochemical (B) androgenization 8 9 0816
1. Abdominal obesity (waist =88 cm (=35 inch) Either C or B androgenization 55 15 <0001
circumlerence) Both C and B androgenization 10 10 0-878
2. Triglyeerides =150 mg/dL Obesity 11 8 0:320
3. HDL-C <30 mg d‘l- Polycystic ovaries on ultrasound 14 61 < 0001
4. Blood pressure =130/=85 Elevated LH/FSH ratio 2 a7 <0001
5, Fasting and 2-h glucose from 110-126 mg/dL and/or 2-h Insulin resistance 6 11 0162
oral glucose tolerance test glucose 140-199 mg/dL
% S 5 Percentage of endocrinologists {Endo) and gynaecologists (Gyn) who listed
2003 Rowerdam PCOS conse) N 4 < B BIsts | EY gists (Ly
e o ']\ = g ﬁ 1 ‘J‘ ﬁ?m these criteria as essential for the diagnosis of PCOS. P-value for differences
. . between groups.
Fertil Steril 2004 . -
200900417 Cussons et al., Clin Endocrinol 62:289-95, 2005
[ |

PCOS in Japan
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PCOS in Japan

Control PCOS
At diagnosis | Early phase | Late phase
(n=37) (n=43) (n=25) (n=29)
LH (mIU/mL) 42+16 | 109+38 69141 10.4+45
FSH (mU/mL) | 7.4+17 7.1+29 73+21 7.0+32

LH/FSHratio |0.59+0.25| 1.73+£0.75 | 0.95+0.49 | 1.70+0.80

Elevated LH 13.7% 100% 52.0% 82.8%
Elevated

LH/FSH ratio 10.8% 100% 52.0% 89.7%
m Early phase: within 10 days from withdrawal bleeding

m Late phase: after more than 10 days from withdrawal bleeding

= Elevated LH: higher than 7 mIU/mL

m Elevated LH/FSH ratio: higher than 1

Iwasa, Irahara et al., JOGR 2008
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Diagnostic criteria for polycystic ovary syndrome in
Taiwanese Chinese women: comparison between
Rotterdam 2003 and NIH 1990

s |

MNurmber Hirsutism  Aces LH
Disgnasis. %) Interval® T mFGScem (%) (%) jmiliml]  LWFSH B WHR
PCOS o 170(100%] 815 = 587 344 2 1.60 370 £ 397 AN NI LGS 1954120 P4 60 DB 4007
44

O A82:154 061038 202507 0742004
0% 920:580 1691101 2368 080008
O t044:43 1902101 2560 0792008
S6% 0254605 1504008 #2453 06804005
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Fertility and Sterility Vol. 88, No. 3, September 2007
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TABLE 4
Prevalence of polycystic ovaries (PCOJ” by i in the ic ovary
syndroma (PCOS).
Total Mo, No. PCOS % PCOS

Study Reference PCOS with PCO with PCO
Rajihowa et al, 1995 86 153 141 92.20%
Falsetti & Elefihariou, 1996 ag 240 180 75.00%
Khoury ot al., 1996 -] 12 (i 68.80%
Van Santbrink et al,, 1997 168 198 148 T4.70%"
Laven et al., 2001 175 190 154 B1.10%
Amborzi et al., 2001 a2 an 21 56.90%
Williamson et al.. 2001 3 162 161 99.40%
Aemer et al., 2002 95 161 a 57.80%
Jonard et al., 2003 176 214 160 T4.80%
Orio et al., 2003 a7 100 33 33,00%
Hahn et al, 2005 e 200 166 B3.00%
Legro et al., 2006 10 626 573 91,50%
Diamanti-Kandarakis & Danidis, 100 634 383 60%

2007
Total 3361 2480 Ta.79%
* Excluding musticystic or multifolicutar ovanes.
*PCOS defined as ohg with eifher e ancirogers andior bigh LH.
Acsis. AP Soxity regess om U ey, Forl Bl 208,

2008047 Ferillty and Steriity Vol. 91, No. 2, February 2009
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TanLE 2 |

¥ PCOs).
No.of PCOS % of PCOS
'l'qllrl pationts with pationts with Mo, of PCOS % of PCOS
oligo-

olige- patients with patients with
Study Reference Pcos

8 280 237 B4.60% 4 15.40%
e 556 395 T1.00% 139 25.00%
85 263 203 77.20% 60 22.80%
5 144 105 72.90% ] 27.10%
e 153 129 84.30%
87 T4 1043 59.90% 517 20.70%
s 207 BEI0% 24 10.00%
B3 112 112 100.00% o 0.00%
20 244 28 9390% 15 10%
L] 332 200 B7.30% a2 12.70%
a2 an an 100.00% o 0.00%
8 e 144 BE.90%
™ 146 120 B220% 26 17.80%
25 161 148 B2 50% 12 T.50%
9% 138 138 100.00% o 0.00%
a7 100 100 100.00% 0 0.00%
a8 18 265 B200% 1 16.10%
9 200 200 100.00% 0.00%
48 ] 538 147 15.50%
100 634 545 85.90% L 14.10%

Ba78 5520 7o %" 1204 17.25%
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Privalence PCOS).
Wo.with %with  Mowih Sewith Nowith % with
Total Mo. elevated elovated clevatod elovated clevaled elevated  No. with % with
Study Relorence PCOS  TowlT TowlT FreaT  FreaT DHEAS DHEAS Hirsutism® Hirsutism®
Feriman & Purcie, 1983 &3 260 /0 EMN
Cormay of al_ 1889 M 556 10 2230%* 20 615N
Hiddy o al. 1950 = 3 s 0%
Raichowa et al_ 1985 = 153 12 03N
Balen ot o, 1565 &7 14 50 2M80M MK AN
Norman of &, 1995 e 2 w3 BAAT%
Falseti| & Elsftheriou. & 240 ® 3B3%
1908
Kroury ot al.. 1996 L. "z xa 17.86%
Talboet et i, 1908 % 24 W05 40m%
Aoz ot ol 2001 w2 an a0 B0sG%
Wilamson f al., 2001 0 w8 i 90.74%
Ames t o, 2002 = 161 51 1%
Orio et al,, 2003 El 100 B 0% 2 Noo% 00 10000%
Azza ot al. 2004 4 73 57 RA%
Chang ot o, 2005 " 316 12 SRB0% 26 ce40N 0TI 2s0M 2 T080%
Hahn et ok, 2005 L] M LB T AN% = 0%
Legro et ol 2008 10 = 373 BOAON" 505 BOETH
] 10 =1 55 BLAEN L L 4 G85%
4 Danids, 2007

Totst B8 108 2006W 218 AA% 24 38e% 489 THBO%

2009004717 Fertlty and Steriity” Vol. 91, No. 2, February 2009
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What is PCOS in 2009?

| TABLE 1 —

Al possibile the absence of oligo anovulation. hyperandrogenemia,

ovary (PCOS).

Potential Phenotypes

Features A B C D E F G H I J KL M NUOP
Hyperandrogenemia B e S e S S
Hirsutism +o+ T : 3
Dligo-anovulation b e o o o e m e e = - - =
Polycystic ovaries + . ' el '
MIH 1990 criteria v R A S 4
Fotterdam 2003 criteria V4V 4 W Y A
AE-PCOS 2006 criterta & H N

st AR PO S0

1. Rotterdam PCOS are less metabolically disturbed
compared to NIH PCOS

2. Hyperandrogenemia itself is closely associated with
metabolic abnormalities

Fertility and Sterility Vol. 91, No. 2, February 2009
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Diagnostic Criteria
PCO
m Favor TVS
m Early follicular phase (day 3-5)
= 2-9 mm follicle > 10#
m Follicular size <10mm in two sections

m Ovarian volume calculation prolate
ellipsoid (0.5 x length x width x thickness);
volume >10 ml

" T

Correlation of each of the ultrasound formulaic methods with 3-dimensional ovaran vokime measurements.

Methoud of

Fertil Steril 2003
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TABLE 1. Baseline characteristics and hormonal values

Crvulatary wamen

P value

= 0.0 0.07

s mass index (kgfm™) = 0.8 0,56
iman-Gallwey score = 0.5 0.62
Ovarian volume icc) =06 =0.001
T ing/dly 3 = 3.5 <0.01
A,A (ng/ml) =03 =005
SHEG (nmolliter) 5. 6.8 0.05
FT ing/dly 0.56 = 0,08 088 = 007 <0.005
DHEAS i pgfdly 166.5 * 163 2425 =212 <=0.01

To convert T and FT to nmol/liter, multiply by 0.0348; to convert
A to nmolliter, multiply by 3.492; to convert DHEAS to pmolfliter,

FRPFER) SRR FE, -
%E;m gl“iﬁfj SRS RS A qj

2009/04/17 (JCEM, 2004)
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TABLE 2. Gonadotropin and insulin dynamies

Ovulatory women

Normal ovaries Polveyatic ovaries

n 1z

Age (yr) 201 = 2.2 5. .
Body mass index (kg/m®) 27127 1. .
Pool LH (IU/Titer) 6.0+ 0.8 6.6 =0,
Pool FSH (IU/liter) 10.5 = 0.7 1.0 =0,
LH/FsH 0,53 + 0.07 0.58 + 0,07
LH amplitude (IU/liter) 5.0+ 1.1 4805
LH pulse frequency/24 h 14.7 = 1.4 155+ 1.4
Fasting glucose img/dl) 87825 91.7 = 1.3
Fasting insulin (pUfml) 4.6+ 0.5 6.0+ 0.5
HOMA 0.78 + 0.12 1.38 + 0.2°

To convert glucose to nmolliter, multiply by 0.05551; to convert
insulin to pmolfliter, multiply by 7.175.

WA R Y] SR ARERTS F 213
%E_—m:‘-- pj"f‘i‘ﬁ?] SRIEJIHIE R A

2009/04/17 (JCEM, 2004)

|

o Ultrasound diagnosis of polycystic ovaries
in women who have no symptoms of
polycystic ovary syndrome is not
associated with subfecundity or subfertility

IR RF SRECERT AU R
£30 4 doiwee ?
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TABLE 1

Symptoms in study and control groups.

Nao. (%)
—_—  Oddsmalie
Sympaoims PO Nommal ov iwh I
13508230 4702030 26(20-3.4) I} T% g
disturhances 13945390 35150 3602649 <00l | g5 geppe 50 300
bty HSE6D) 46198 23(1L7-301) <001 e e

y mass indey GERA) 42086 L1(LA-28) <00l

92(359) 1245.2) H4(39-12.3) .l

B8 {2606) 334142 1901327 (e

Androgenism 102 308)  4X(IS00  22(06-30) <00l

A Discases (diabeles 24494) 10443} 22(L1-45) 0

F}]E 1 mellits, hypee-

TN R N R T B

52(202) 2249.5) 21(13-34) ol

of 424163  244103)  16(10-25) o

miscarriag

comfidence interval

e C1

cumdty. Fernd Ser

2000004717 ' Fertil Steril 2003
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Insulin resistance

m Euglycemic hyperinsulinemic clamp as a gold
standard for insulin sensitivity. (pefronzo, 1978.

Metabolism)

m Fasting glucose (% %= 48 ) /fasting insulin
(zm%b4)<45 (BF*)

= HOMA index

= QUICKI

m 75gm OGTT
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(JCEM, 2003)
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Fertil Steril 2003

Prevalence and Predictors of Risk for Type 2 Diabetes
Mellitus and Impaired Glucose Tolerance in Polycystic
Ovary Syndrome: A Prospective, Controlled Study in 254
Affected Women*
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El et mepm Y
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ABSTRACT
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NGT IGT

Type 2 DM

Fic. 1. Combined prevalence of glucoze intolerance by WHO criteria
in 254 PCOS women. NGT, Normal glucose tolerance; Type 2 DM,
type 2 diabetes mellitus,

2000/04/17




F—
5 Rper i
m Adolescence (F
mAdult (= %)

mPregnancy (1% )
mLong term health (& # @& & 38

N E )

2009/04/17

LB

Natural history of the PCOS

S

Premature Adrenarche

Clinical hyperandrogenism =

Infertility and irregular menses —
g

——

Diabetes mellitus oD
Dyslipidemia Endometrial carcinoma
High blood pressure Breast cancer
Obesity

| et I I

life

Genetic and environmental factors

Figure 1 Natural history of the PCOS.  Galluzzo et al., 2008

Clinical features

m The fate of this condition changes during life
General practitioner
Pediatrician
Dermatologist
Gynecologist
Medical endocrinologist
Cardiologist

m Doctors usually see just a proportion of the
overall spectrum of PCOS

5 g pce S g G EEF

m32% ? (S|egberg et al, 1986)

=50 % ?‘ % J& (Apter, 1990)

m 66% * &8 ¥ (2 years after menarche)

m 50% % 2L (waist-to-hip ratio >0.85)

m 50% % § & it

m Risk for type Il DM(# A :)?, CVD(w &
B o) ?

SEE
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Natural History of PCOS

Infancy  Childhood Adolescence  Adulthood
IUGR =&

Premature

Pubarche — ™

Premature

Pube —_—

Obesity ——————————————

— s g N Acanthosi
i F’,PJE“' R@ﬁ Nigricans
Pseudo- .

acromegaly
Acng  —————————p
Hirsutism ——p

Anovulation —

Figure 5. Namral history of PCOS. Intrauterine growth retardation is a
risk factor for PCOS, although it occurs in only a minority of patients.
Premature pubarche, premature breast development, obesity, acanthosis

nigricans, and the metabolic syndrome are common antecedents of ado-

lescent POOS. Pseudoncromegalic pigantisan is 2 more unusial prepulser-

tal antecedent of POOS, During adolescence, hiratism and anovulatory

2009 (CME vol 12, No. 4, 2002)
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Early Impairment of Endothelial Structure and Function
in Young Normal-Weight Women with Polycystic
Ovary Syndrome

Y %Q#Jﬂsﬁ*itfiﬁi Elﬂfii_—ﬁ‘ -

Fﬁm b P Eatue

faly: and “Merition” Laboratory of

The aim of this stady was io svubuate the AP < 0.05) difference in ik disted dik
mscular damege in young normal 043 2 L¥5 o 181 2 20 for PUOS puticnts and controls,
3ty cvary wymdrome (PG resprctivelyt and in intima-media thickness (051 = 6,08 mm
Thirty youmg normsl- weighi wormen with PCOS, who hiad 1o 035 = 048 i Tor OO pativnts and controls, respec-

0o hditbrnnl metabalic wr cnrliormerdar divemn, ned 30 ¥ -

m feontrols) m. age asd mams endothelin-] brvels were also significantly (7 < 0031 higher in
lnd-x were -1u4||ﬂ| A mplol- hmnl awsny wis e PUOS patients compared with controbs (1.1 1 04 pasdliter
ex 5 2 0.2 pmolliter for POOS pationts amd controls,

resenon of rarly
wedght wemen with poly-

Plasma endotheline 1 bevels and mrunlmd profile were also In conclusion, sar data show that young, normal-welght,
s The eedothelial function was studied by Bew-ssedi- sy slipidemic, penhypertensive women with POOS. have

ated dilatbon om the brachial artery, and arterial structure — an early (spaimsent of endothelial structure snd fanction,

wan exvalasted by intima-media thicknes measurcsest using o Clin Endoerisof Mefob 58 4385455, 20041

Dappler ultrusound of both common earotid srteries.

(JCEM, 2004)
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TABLE 4. Structural and functional parameters of cardiovascular
assessment in women with PCOS and controls

Increased C-Reactive Protein Levels in the Polycystic
Women with PCOS Controls Ovary Syndrome: A Marker of Cardiovascular Disease

F'“J“’RT*—)T@&L&E* SNALE§E »
PhRVEL S 450 (CRP) @Ay

HR ibpm )

SBP (mm Hg)

DEP (mm Hg)

Baseline artery diameter (mm)
Diameter after reactive

FAGFEIT The polycystic svary syndrome |I'1l:~ﬂ one of the most com- mgliter, only 3875 of the controls exhibited high CRP levels
hyperemia (mm) e er, ol s bigh CRE
1< 091}, The mean = <o was 5,06 = 7.0 in group
FMD i%) 14.3 = 1.9 18.1 = 2.0 the metabolic cardlovaseulsr syndrome, Therefore, POOS i a. 204 2 1.9 mgiter in the control P < 8,001}, The body mass
. " p tieuts may represent he largest group of women at high risk indes, white blood eell count, TSH, glucose. cholesterol, and
IMT (mm) 0.53 * 0,09 0.39 + 0.08 Tor the development of vay-onmet diovam i wete not s i
ET-1 (pmolliter) L1+ 04 0.5+ 0.2 (CVTI) arulfor disbetrs. C-resctive protein €CRP) is o strong CRP lovel

independent predictor of future VI andor stroke. Onfy one— and may be a marker of earky

- By - small published study has looked for such an association (17 patients. High CRP levels may o
sp) were adjusted for chronological PO patients rs. 15 controlst, The nbjective of this study was ¢ o

All data (expressed as mean =

. 'S ing v i i e 7 ini to compare the levels of CRP and other risk factors of CVINim  ment of carly-onset CVD), Consequently, whether treatment
age, BMI, WHR -<|nok|1?;, status, gllum:« and insulin levels, FAL lipid g o of U pathente.snd contrcte CHE b T Tk oo shoabd
profile, Hey concentrations, and SBP and DEP. HR, Heart rate. menis were undertaken in 118 PCOS patlents and 81 body  be more sggressive for those PCOS women with (mereased

o P = 0.05 s ol s indes.matehed costrods with rogular menstrual cyeles.  CHP bevels, swaits further chinieal experience. o Clin Endo.

< 0.05 vs. control group. Whereus J85% of the PUOS putionts had CRI lovels above 5 crinol Mefab 5: 2160-2163, 20041
(JCEM, 2004) (JCEM, 2004)
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" JEEE
<0001 The Cardiovascular Risk of Young Women with

Polycystic Ovary Syndrome: An Observational,
Analytical, Prospective Case-Control Study

EUE) 2B REE » IR L
HEJM—LJJJFI“ﬂ .lﬂg;l_ld K

To evaluate the cardiovascular risk of polyeystic ovary syn. 5.0 2 0P 1
" " .

Ter) im PCOS va. sontrel griupe

NETIIIEIEE

were g Ao HMI [ normal lrl.hl (BML > 18 amd

<25 k'’ verweight (ML 25130 kg/m®), and shese (M1,

=30 kgim differences between PUOS women and con

women. POOS women had Bigher fasting ghecose troks were intained in overweight and ohese women. In

Bevels, Bomeostasis model assessmwent score of iBsulin sensi. mormal weight POOS wemen, o significast increase in el

iy, el chulaered (1) s b ety lipopeivinc heulk indes and nd Jiatobic il
Bemter uI I|Ji|.-l 1 levels, and TChkgh density Npoprotein cho-
PCOS (n=116) rstern (M) atio s ower HDLC Jevels than rantrale
2 )l mm P < om‘m» and lef veniricular mass s i
Control (n=94) 2 151 rs. 561 1 54 ghw's P < 000011 and lower lefi  for cardiac disease, of Clin Endocrinol Melmb 85 5696-3701,
i r-dwn|¢ll_ll|1lﬂlx¥-“-:P 20841
00030 and early to late mitral Bow vebecity ratio (18 = 04 o
(JCEM, 2004) (JCEM, 2004)
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TAB| bolic profile and li lar risk factors in
women with and without PCOS i rq_ P4 €8 u » 2 2
PERBEEA A R
prony —— 7 = N
Fasting glucose (mmoliter] 5. 26+ 06 00001
Fasting insulin (pmolliter) < 0.0001
HOMA < (L0001 0 g
TC (mmolliter) < L0001 - 3 l& l]":" #,_
LDL-C (mmolliter) ~0.0001 m 20-50 % # ( e P
HDL-C i mmolliter) < 0.0001

TCHDL-C ratio
TG i mmolliter)

006 m 60%-809% 5= 3L

,. m 5090 § # fit

o m Risk for type Il DM(## fk$)?, CVD(w 5
00001 ) ?

0,003
(L0001

PCOS
46.0 = 3 ‘D
9 ;

(JCEM, 2004)

2000/C IST, Interventricular septum thickness, 2009/04/17
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m 30%-50% % #f /ﬁié_ (Regan, 1990 )
m 20-40% &{%%ff(‘}ﬁi(mnzone et al 1996),
] Preeclamp3|a =+ ﬁ‘ ¥ JE (Gjonnaess, 1989)?
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mif § e £5-10%
m ¥ 4 Z Oral contraceptive pill (OCP).
m it i+ & chf #8 % Cyproterone acetate

% i ¥ 2 $ Metformin
m st £ 5 Flutamide
m Fuzt M4 % ¥4 spironolactone
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i § i £5-10%
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Long-term effect of lifestyle interventions

Li et al., Lancet 371:1783-9. 2008
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529 LR EER
rIRER E
m ¢} % (Diane-35) “Dianes

% 4 e 1 213F CPA (2mg/day) + - }’
EE (35ug/day) }
+ %% % Cyproterone acetate &
Pt A
f HFRIAF L Lip R 3-5B1
f 2%
FEMAT L AisRk 4-9B %
F Fo%
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(Sairth et al, 2001)
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LI SR I stshg-cgze,%\
g5 lﬁ)iz ¥ (5a-reductase)snde Bk R
p B Fliiefba-RRm g LR
% { £ & e DHT(dihydrotestosterone)
3 a-diol-G -
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5 chp 7 53

m USA: 77% had
hirsutism and average

mF-G scores of 8.0

[ ] had
hirsutism and average
mF-G scores of 4.2

m Hong Kong: 37% (33
of 90) had clinical
hirsutism

2009/04/17

Fertility and Sterility Vol. 88, No. 3, September 2007

F—————
HIRSUTISM

m <5%

Consistent with East Asian p'’ts
Legro RS, et al. Fertil Steril 2006;86:914-32

Taiwanese : 28%
Ming-I Hsu, et al. Fertil Steril 2007,88:727-9.

Japanese : 8% ) _
Takashi I, et al. Endocrine J 2007;54:233-8.

Indian : 66%

Aruna J, et al. Inter J Obst Gynaecol 2004;87:237-41
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m{R 2 (Yasmin)
& 4 & 213F DRSP
(3mg/day) + EE (30ug/day)
m Drospirenone : & #7-
T HE
> 7 ES T EE AN '
£ § PARA%c % (Progestogen with

Aldnsterone Receptor Antagonist
activity )

> B usgft & (57 (anti-
androgenic) » 3% & 3 CPA#1/3

2000/04/17

Drospirenone : 3 mg E¥— f“p‘\!ﬁﬁi

17- a -spirolactone derivative

Fig. 1. Chemical structure ol drospirenone| Chemical name: 6B, 7. 15,
l6p-dimethylen-3-ox0-1 Ta-pregn-4-cne-2 1.1 7-carbo-lactone  (IUPAC).
Generic name, drospirenone; molecular formula, CayHsaO3: molecular
weight, 366,50

Anti-mineralcorticoid receptor and anti-androgen receptor

PRI TR S 550 MR

Molecular and Cellular Endocrinology 217 (2004) 255-261
2009/04/17




@ RAAS (Renin-angiotensin-aldosterone-system)

Anglotensmogen

r

P )
iﬁ"! . A3

° aj‘,,?iﬁﬁﬁ AR

(16 < BPIRR - R - T)

1 ~ Na+/ water retention
% K+ elimination . A
Drospirenone

Aldosterone
R il

Angiotensin Il
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@) DRSPucim il -k Fai 2 dnt w2

5 Angiotensinogen ' sk
- v Angiotensin |
] Angiotensin Il
Adrenal glandﬁj-’-}ﬁl
AIdosteroneFéﬁﬁlﬁﬁ
EEEEE % . . . . Receptor Level
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Yasmin®¥ 42 € 3

4 e

= Yasmin (n = 450)
30 meg EE/ 150 meg DSG (n = 450)

06

-08 "
12345678 90DURBUEBTBYDA2SB243 %K Followup

p<0.0001 P <0.0009 it

y Foidar U e al. A comparaive nvestgaion of contaceptive refabity.cycle contolang tolerance
2009/04/17 of wo monophasic oal cortraceptyes contaiing efher drospirenone of desogestrelEur J Coniracept
Reprod Healh Care 2000.5(21154:34

] B
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4, 80 I FETN
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2009/04/17 Apter D, etal. Eur J Contracept Reprod Health Care 2003;8:37-51

The oral contraceptive containing 30 pg of ethinylestradiol plus 3 mg of
drospirenone is able to antagonize the increase of extracellular water
occurring in healthy young women during the luteal phase of the

menstrual cycle: an observational study

i [ -.-u ey n\-n ey T L0 il

Yasmin’ a5, 448

2000004717 Contraception 75 (2007) 199— 203
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Pre-cycle 1 3 6 9
Boschitsch E, Skarabis H, Wuttke W et al. The acceptabilty of a novel
2009/04/17 oral contraceptive containing drospirenone and its effect on well-being.
EurJ Con(raceEt Reemd Health Care 2000;5( suEEI 3):34-40.
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Muhn P et al. Drospirenone: a novel progestogen with antimineralocorticoid and antiandrogenic activiy.
Contraception 1995; 51: 99-110
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Drospirenone (0]

Drospirenone 3mg
FLF R s 3
Spironolactone 25 mg

2009/04/17 Stolzer W. et al. Tierexperimentelle Charakterisierung des Gestagens Dienogest (STS 557). Il Ar\ugnnadouope gestagene, 2009/04/17
estiogene und aniandrogene Wirkungen. Il Jenaer Symposium zur hormonalen Kontrazeption, 19
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Efficacy of a new oral contraceptive containing | TABLE 2

drospirenone and ethinyl estradiol in the
long-term ftr of

TABLE 1
Tatal and reglonal hirsutism soore of different body parts befors and after therapy with
oral EE/DRSR.

Hirsutism score

Raglon Banal © months 12 manths
Upper ko 2 (o=} 0 (0-3) 0i0-2)
Crhin 2 o) 0 (03} 00-3
Chast 1 (0t} 00—} 0{0-2)
Back 0 (0-2) 0 ¢0-2)

Wit o) -2
Thigh 1(0-2) 1 40-2)

Ugsir atsciarmen 0 [0 00-1)

Hormone 6 months P value
FSH miLlimL) 58 =20 -.05
iV} 58 -0%
E; (pg/mL) 67.7 = 303 -.05
SHEBG [nmeliL) 454 =235 0001
DHEAS (jag/mL) 26=11 -.0%

o ) 24208 007
Total T {ng/dL) 745 =251 <.0001
(T Colndy d o |

2009/04/17 N

Fertility and Sterility Vol. 85 No_ 2, February 2006

Changes of mean hirsutism score over

12 months. f J N
Decrease in mean

hirsutism score (%)
& months 12 months

B8k BIRE]
o éﬂlﬁ"‘\; FRF

o n
w8 3 ﬂﬂ IE] fl"g" ﬁfr’

Hormone levels before and after oral EE/DRSP therapy.

Hormone & months 12 months P valua
| PSH (milfmL) 5421 -5

LH (milm) 60 =32 .08

E, (pg/mL) 682+ 293

SHBG (nmolL) 514 = 303 <0001

DHEAS (jsg/imL) 25213 - 105

A 23+08 007

Totdl T {ngfdL) 716 =280 <0001

Free T {pg/mL) 09 002
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Fertility and Sterility Vol. 85 No_ 2, February 2006
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Troglitazone(Rezulin)
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Metformin administration modulates and
restores luteinizing hormone spontaneous
episodic secretion and ovarian function in

nonohese patients with polycystic ovary
syndrome

Metformin SpeRspv 23 f JiFIERERR,
LHSI4AVEYeR

mcrmes LI episcnic ke i 8 grougy

2000/04/17 Fertil Steril 2004
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TABLE 1 The st of hicous o i, an ndes f ity 1o, was sgcarily mproved b masorin acmiataton.Sefors
metioemi: —. Durisg mettorerer - 0
Hormonal characteristics of the patients (n = 20) under
study before and during metformin treatment.
-}
Characteristic Bascline With metformin ]
£
BMI 217214 =]
I:>1.|| (miliml) B8+ 180 £
FSH (mIUmL)y i+ 06 -
E; (pg/mlL) 0.8 H@LH §
17-CGHP (ng/mL) 0.3 g
A (ng/ 100 mLy + 26.6° ‘-;‘!i-sjt{:* L
I ing/ 106 mLy = 55"
LH/FSH 2
Glueose/insulin 12
Insulin {U/mL) 24 Time (min)
C-peptide (pg/L) 2705 06
' P S,
Cremazzand. Metfor estores episodic LI secrction in POOS. Feril Sweril 2004,
2009108111 Fertil Steril 2004 2009/04/17 Fertil Steril 2004
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TABLE 2

LH pulsatia characteristics of patients under study,

Haseline With metformia

Mo Asaplituke Mean Asplitude
ImiLimLy No. of peaks'd imilimLy [E1LE ] Non of peaksid b imiLimLy

Frequency Amplitude
2 ®

S 3403 T

2000/04/17 Fertil Steril 2004

FIBURE 2

Egsscaic LH spontireous seciution in cne PCOS patient ureder study shovwes. that, ser § montha cf irewent, LH pulsss were
sgrncantly ecked n ampltie wilh no s frocy » reicate siatabcaly sgndicant LW pises
ticted by 1w prograen DETECT. Batore —. Durieng -
20

Amplitude |
Frequency <&

LH levels (miliml)
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" A
Nonobese women with polycystic ovary

syndrome respond better than obese
women to treatment with metformin

Metabolic and candovasciler probis.

Metformin gf“&ﬂf‘i{ﬁﬁﬂblﬁ—&ﬁ

-Jia S
ok [ [SRLE Sk pUseRl g

Key Wan 3
2000/04/17 Fertil Steril 2004 2000/04/17

Fertil Steril 2004
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controlled trial of intensive lifestyle
: modification and/or metformin therapy in
Uimea i overweight women with polycystic ovary
Mt Motk syndrome: a pilot study
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Fiembarty Crag, 815 Richard K. L
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FIGURE 4 ¢
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Determining the time androgens and sex hormone-
binding globulin take to return to baseline after
discontinuation of oral contraceptives in women
with polycystic ovary syndrome: a prospective study
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| Hormonal parameters bafore and after 12 weeks of treatment with OCP and during the follow-up
period.
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Insulin Sensitization for Girls with Precocious Pubarche
and with Risk for Polycystic Ovary Syndrome: Effects of
Prepubertal Initiation and Postpubertal Discontinuation
of Metformin Treatment
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achievement of pregnancy, and live birth in Asian
women with polycystic ovary syndrome: a randomized
controlled trial
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m Laparoscopic ovarian diathermy (LOD)
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" A prospective dose-finding study of the amount of
thermal energy required for laparoscopic ovarian
diathermy
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Laparoscopic treatment of polycystic

ovaries: is it time to relinquish
the procedure?
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Use of metformin for prevention of ovarian
hyperstimulation syndrome: a novel approach
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Gonadotrophins in East Asia

m CC-resistant PCOS patients

m Yong EL, 1997 (Singapore), n=51,
CIChronic low dose step-up (PR=21.6%)

m Kazumichi A, 1998 (Japan), n=61,
[1Fixed dose (PR=21%)
[1Step down (PR=21%)
C1Low dose step-up (PR=20%)

m Lan VTN 2009 (Vietham), n=183
C1Chronic low dose step-up (PR=35.5%)

"
The low-dose step-up protocol

00 1U 251U 5 days
5 U x 5 days
01U X o d 5 days
.IU x 14 d days s
D30

Ultrasound scanning

D40

D7 follicle </=12mm, dose continued up to day 14
D15, 20,25,30,35 follicle </=12mm, increased FSH dose by 25 IU

At any ultrasound control follicle>12mm, dose continued.
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GDM (4 4 48 Fi )

m Using 75g OGTT and WHO criteria
13% (Anglo-Celtic)
[17.3% (Arabic)
[19.6% (Vietnamese)
110.1% (Australia)
116.7% (India)
m HKU: 5.9% in 1988, 10.2% in 2002, 11.2%
in 2006

Metformin therapy throughout pregnancy
reduces the development of gestational
diabetes in women with polycystic
ovary syndrome

C. J. Glueck, M.D., Ping Wang, Ph.D., Suichi Kobayashi, M.D., Harvey Phillips, M.D.,
and Luann Sieve-Smith

Cholestarol Canter, Jewish Hospital Cincinnali, Ohio
m Metformin with a 10-fold reduction in GDM (31%

to 3%) (Glueck, et al, 2002, Fertil steril)
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Effects of Metformin on Early Pregnancy Loss in the
Polycystic Ovary Syndrome
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ersity of Vienezuvla (DL,
Gymerology L]

Poly drome lsihs "
mhnihq inthe United States. In sddition to poor conception
rates, pregnancy ho-m«mhlzh IM-d"—Idunniﬂwﬂm

Siaty-five women received metformin during pregnancy
imetformin group) and 31women did not (control group!. The
warly prognancy boss rate in the metformin group was 855 (6

trimester. W
mllnnr mnlnb-lc..mmb pregnancy Ims in the q’ndrnmr

‘metformin during pregnancy woahd reduce the rate of early
pregnancy I«».

eystie ovary syndrome who were seen in an scademic ende-
erinology chinic within the past 4.5 yr and whe becasse preg-
mant during that time.
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d with 419 (130f 31 pregnas.
s mlhmmﬂgr»up-P < 0,001}, In the subset of wossen
in cach group with a prior histary of miscarriage, the carly
pregnancy loss rate was 11.1% (4 of 36 pregnancies) in the
metformin groap, as compared with 38.3% 17 of 12 pregnas.
cies) in the comtral group (P = 0N
Metformin administration during prognancy reduces first-
trimester pregnancy boss in women with the polycystic ovary
syndrome. oJ Clin Endocrinol Mefab §7; 53452, 2002

(JCEM, 2002)
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TABLE 2. Rates of early pregnancy loss among women with
polycystic ovary syndrome who either received (metformin group)
or did not receive (control group) metformin during pregnancy”

Early pregnancy loss rate

Cohort Metformin group” Control group P value

in = 65 in = 31
All women B.8% (G/68) 41.9% (13/31) =0.001
EPL+ women 11.1% (4/36) 58.3% (7/12) 0.002
EPL- women 6.3% (2/32) 31.6% (6/19) 0.04

“ EPL—, Women with no prior history of misearriage (either nul-
Ilp-lmus women or women with pregnancies completed to term).

» Among tho 65 women in the metformin group, there were a total

of 68 pregnancies. Of these, 36 pregnancies oceurred in the context of

a hictaee af meine mice aeres and 1D meossnanciae aemerad in the
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