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PCOS

hiperandrojenism, anovulasyon, overde polikistik
gorunum
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Barker hipotez

Intrauterin fetal beslenme, endokrin ve metabolik
ortami fetusun ileri hayatini programliyor.
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Konjenital Anomali Riski ve Erken
Gebelik Kaybi

 Konjenital anomali OR 0.70 (Sir-Petermann Hum Rep 2005)
 Diusuk sebebi
artmis BMI
artmis serum LH seviyesi
anormal progesteron Uretimi
artmis androjen ve insulin dizeyi
homosisteinemi

Plazminojen aktivator inhibitoru
azalmis

artmis IGFBP -2
artmis PAlye bagli hipofibrinolisiz
Glycoledin ve IGFBP -1 azalmis



Erken Gebelik Kaybi Riski

DUsuk riski x3 ?
% 33 spontan disuk orani (Jakubowicz 2002, Rai 2000)

Dusuk riski artmamistir ( Wang, Bellver, Nardo, Rai,
Winter, Engmann)

Sadece insulin direnci olanlarda dusuk riski artiyor
(Sigura 2009)

Sadece artmis BMI olanlarda dustk riski artiyor (Tian
2007)

YUT uygulanan diger grup hastalarla esit diisiik orani
(Homburg 1993)



Gestasyonel
Diabet Mellitus

01 Incidence of GDM all studies included
Lewan (1999)
Wortgman (1999)
Cardenas (1996)
Urman (1397)

Lesser (1897)
Fridstrom (1929)
Radon (2000)
Vollenhoven (2000)
Mékola (2001)

Bercke (2002)
Haakova (2003)
Tuthan (2003)
Woeetakiot (2004)
SirPetermann (2005)
AlLOjaien  (2006)
Sie-Potermann  (2007)
Pajomba (2010)

Alten (2010)

Roos (2011)

Dentrovic (2011)
ReyesMunoz (2012)
Overall (-squared = 57 0%, p = 0.001)

02 borderline eligible studies excluded
Lewran (1869)

Cardenas (1996)

Wman (1997)

Lesser (1097)
Frigstrom (1999)
Raden (2000)
\Voslenhoven (2000)
Laska (2001)
Blercke (2002)

takiet (2004)
Sir-Petetmann (2005)
SirPetermann (2007)
Palomba {2010)
Aben (2010)
Roos (2011)
Dmitrovic (2011)
Reyes-tunes (2012)
Overalt (laguared = 192% p=0229)

OR (95% C1)

235(097,572)
1.15 (0.41, 3.23)
257 (0.16, 42.37)
7.47 (1.39, 37.01)
2.73(0.56, 13.40)
203 (0.12, 33.53)
22.15¢4 .28, 114 68)
1.38 (0.55, 3.45)
254 (145, 4.41)
14.71 (2 62, 82.46)
0.35 (0.09, 1.36)
0.31(0.04, 2 46)
2380 (1.14, 6.89)
26.20 (3.07, 223.54)
1.99 (1.16, 3.09)
7.94 (0.83, 61.71)
313 (0.99, 9.88)
638 (141,2872)
3.78 (3.16, 4.52)
5.00 (0.22, 112.88)
3.46 (1.4, 10.48)
281(1.99, 398)

2350097572
257 (0.16,42.37)
747 (139, 37.01)
273(0.56, 13.40)
203 (0.12,3353)
22.15(4.28, 114.68)
1.38 (0.55, 145)
254 (146, 4.41)
1471 (262 82 46)
280 (1.14, 6.86)
2620 (307, 22354)
7.14(083,61.71)
313(0.99, 9.88)
6.38(141,28.72)
378(216,452)
5.00 (022, 11258)
246 (1.14, 10.48)
358 (305, 4.20)




Pregnancy
i n d u C e d 01 Incidence of PIH all studies inchuded

OR (95% Ciy Weight

Urman (1897} 394 (149, 10.45)
h = o Frdsirom (1659) 467 (1.09,20.08)
iperiansiyon st

Volienhoven (2000) 4.02(1.02,15.79)
Bjercke 2 46.17 (5.44,362.13)
Haakova (2003, 127033, 4.96)
Turnan {2003 < 166 (0.48,572)
Veeravet (2004) - 312(1.24,787)
AROgIm (2006) 245(1.35,444)
Hu (2007) 17.73(0.93, 337.26)
Sk-Petermann  (2007) 10.42 (0.5, 198.83)
Paiomba 12010) 358 (0.98,13.08)
Aben (2010) 229 (0.45, 11.55)
Hani2011) 0.72(0.40, 129)
307(182,5.48)
02 borderline eligible studies excluded
Urman ( 3.94(1.49,10.46)
Frastrom (1595 ‘ 467(109,2004)
Kastyan (2000) ; - 12.13(1.35, 108.38)
Vodennoven (2000, 402(102.1579)

4517 (5.44,39213)

Haakova 2003 - 1.27(0.33, 4.96)

Turhan £2003) A 1650048, 572)
Weershet (2004) 312(124,787)
ARQam (2008 o 245(135,4.44)
Hy (2007; 17.73(0.93, 327 26)
Si-Patermann (2007) . 10 42 (0.55, 198 83)
Palomea (2010) 3158(098, 13.08)
Aren 2010 229(D 45, 1159)

Owerall (h8quare¢ = 135%. p=0309) 343(249.479)




PREEKLEMPSI

D

01 Incidence PE all studies inchaded
Diamant (1952)

Urman (1997)
Fridstrom (1999)
Radon (2000)

Hikola (2001)

Bjercke (2002)
Turhan (2003)
Weerakiet (2004)
Sir-Petermann (2005)
Al-Ojaimi (2006)
Paiomba (2010)
Altlerl (2010)

Li (2010)

Roos (2011)
Reyes-Munoz (2012)
Overall (I-squared = 41.8%, p = 0.045)

02 borderline eligible studies excluded
Urman (1997)

Fridstrom (1989;
Radon (2000)

Mikola (2001)
Bjercke (2002)
Turhan (2003)
Weerawiet (2004)
Sr.Petermann (2005)
ALOpime (2008)
Palombda (2010)
ARieri (2010)

Li (2010)

Roos (2011)
Reyes.Munoz (2012}

Overal (hsquared = 30.7%, p = 0.131)

OR (95% CI)

9,07 (2,55, 32.20)
1,64 (0.35,7.62)
15.26 (0.76, 304.73)
14.44 (152, 137.41)
217 (0.70, 6.74)
2.05(0.84,5.02)
574 (0.92,35.71)
11.33(1.00, 126.02)
19.84 (0,94, 420.39)
48.51(2.71, 866.78)
7.29(0.90, 58.94)
2,03 (0.09, 44.26)
354(0.93,1351)
2.04(1.78,2.34)
0.82 (0.23, 2.86)
3.28(2.06,5.22)

164 (0.35,7.62)
15.26 (0.76, 304.73)
14.44 (1.52,137.41)
217 (0.70,6.74)
205 (0.84, 5.02)
574 (0.92,35.71)
11.33(1.00, 128.02)
19.84 (0.94, 420.39)
48.51 (271, 866.78)
7.29(0.90, 58.94)
2.03(0.09, 44.26)
354 (0.93, 1351)
2.04(1.78,234)
0.82 (0.23, 2.86)

247 (1.91, 2.46)




OR (95% CI)

PRETERM e

Urman (1597} 213 (0.80, 5.66)

Volienhoven (2000} 1 6.79 (0.78, 58.96)
E Y L E M Wikoia (2001) . 2.40{1.15,5.00)

Bjercie (2002) 1.71 (0.84, 3.47)

Haskova (2003) | 0.02 (0.01, 0.04)

Turhan (2003) 1.77 (063,5.03)

Weerakiet (2008) . 2.71(0.98,7.48)

Sir-Petermann (2008) 1 37.34 (1,97, 706.72)
AROfaimi (2006) 1.70 (0.90, 3.24)
Paiomba (2010) 231 (0.45,11.81)
Alieri (2010) 3.73(0.90, 15.38)
Li (2010) 216 (0.41,1132)
Roos (2011) 0.23(0.20, 0.26)
Reyes-Munoz (2012) ) 0.43 (0,15, 1.26)

Overall (hsquared = 94.5%, p » 0.000) 1.34 (056, 3.23)

02 borderline eligible studies excluded
Urman (1897) 2.13(0.80, 5.66)

Volenhoven (2000} 6.79(0.78, 55.96)
Wkola (2001) 2.40 (1.15, 5.00)
Bjercke (2002) 1.71 (0.84, 347)
Turhan (2003) 1.77 (063, 5.03)
Weerakaet (2004) 271(058,7.48)
Sr.Petermann (2005) 37.34 (1.97, 706,72)
ALOm (2008) 1.70 (0.50, 324)
Palomba (2010) 231(0.45,11.81)
Aberi (2010) 3.73(0.90, 15.38)
Li (2010) 216(0.41,11.32)
Reyes-Munoz (2012) 0.43(0.15, 1.26)

Overal (Fsquared = 25,0%, p = 0,198) 193(1.45,257)




DOGUM
AGIRLIGI

01 Birth weight ali studies included
Diamant (1982)
Wortsman (1991)
Cardenas (1996)
Fridstrom (1999)
Radon (2000)
Vollenhoven (2000)
Mikola (2001)
Bjercke (2002)
Haakova (2003)
Turhan (2003)
Weerakiet (2004)
Sir-Petermann (2005)
Al-Ojaimi (2006)

Hu (2007)

Maliqueo (2009)
Altieri (2010)

Li {2010)

Dmitrovic (2011)
Reyes-Munoz (2012)
Overall (I-squared = 81.5%, p = 0.000)

02 borderiine eliqible studies excluded

Diamant (1982)
Wortsman (1991)
Cardenas (1996)
Fridstrom (1999)
Radon (2000)
Vollenhoven (2000)
Mikola (2001)
Bjercke (2002)
Haakova (2003)
Turhan (2003)
Weerakiet (2004)
Sir-Petermann (2005)
Al-Ojaimi {2006)
Altieni (2010)

Li (2010)

Dmitrovic (2011)
Reyes-Munoz (2012)
Overall (l-squared = 28.6%, p = 0.131)

._’..t_

SMD (95% ClI)

-0.55 (-0.89, -0.21)
.23 (-0.49, 0.04)
0.05 (-0.37, 0.46)

-0.03 (-0.51, 0.45)
0.12 (-0.36, 0.60)

0.22 (-0.13, 0.58)

-0.09 (-0.31, 0.13)
0.02 (-0.27. 0.31)

0.32 (-0.67, 0.03)
-0.03 (-0.39, 0.33)
-0.21 (-0.53, 0.10)
-0.33 (-0.65, -0.00)
0.02 (-0.21, 0.17)
3.42 (4.37, -2.48)
1.33(0.79, 1.88)

0.08 (-0.61, 0.44)
-0.01 {-0.42, 0.40)
0.74 (-1.43, -0.04)
0.13 (-0.25, 0.52)

-0.14 (-0.33, 0.06)

-0.55 (-0.89, -0.21)
-0.23 (-0.49, 0.04)
0.05 (-0.37, 0.46)

-0.03 (-0.51, 0.45)
0.12 (-0.36, 0.60)

0.22 (-0.13, 0.58)

-0.09 (-0.31, 0.13)
0.02 (-0.27, 0.31)

-0.32 (-0.67, 0.03)
-0.03 (-0.39, 0.33)
-0.21 (-0.53, 0.10)
-0.33 (-0.65, -0.00)
-0.02 (-0.21, 0.17)
-0.08 (-0.61, 0.44)
-0.01 (-0.42, 0.40)
-0.74 (-1.43, -0.04)
0.13 (-0.25, 0.52)

-0.11(-0.19, -0.03)




Sezaryan Orani

01 Incidence of caesarean section all studies included
Fridytroen {1999)

Vollanhaven 12000}
Iiola (2001)
Bjesche (2002}
Haskovs (2003)
Turhan (2003}
Weerakiet (2004)
Paloma [2010)
Altiert (2010)

Roos (2011}

Oveenll (lsqumeed = 99.2%. p = 0.000)

NOTE: Weights a1e fom ancom effects analysis

oze

02 borderline eligible studies excluded
Fridstrom (1999)

Vollenhoven (2000)
Mikola (2001)
Bjercke (2002)
Haakova (2003)
Turhan (2003)
Weerakiet (2004)
Palomba (2010)
Aftieri (2010)

Overall (I-squared = 0.0%, p =0.748)

056 (0.25.3.15)
1,18 (0.53.2.61)
193(1.17.3.39)
180 (0.99,3.29)
128 0.59.2.77)
138 (0.68,2.87)
280 (1.32.4.70)
202(102.402)
249(0.86,7.25)
0.02 (0.03, 0.03)

1.08 (0.17, 0.89)

0.88 (0.25,3.15)

1.18(0.53,261)

1.93(1.17.3.19)

1.80(0.99,3.29)

128(059,277)

1.36 (0.65,287)

250 (1.32,4.70)

202(1.02,4.02)

2.49(0.86,7.25)

1.74(137,220)




YENI DOGAN UNITESI

Lmys (1997)

Friisvom {1553)

Tuhan (200}

Se-Patermass (2005}

Quess! (-aguared = Q0% p=0ATH)

173 {0.57, 3.88)

24501.10,52¢4)

15203904,

19,84 (054, 420 33)

23240285







TABLE &.

Comparison of the odds ratios of the current and previous metaanalhyses

Odds ratio (95% Cl)
Yanable Current study (2010) Boomsma et a  (2006)
Pregnancy-induced hypertension  4.07 (2.75-6.02)
Preeclampsia 423 (2.77-6.48)
Preterm delivery 220 (1.508-3.04) 1.75 (1.16-2.62)

small-for-gestational age 262 (1.35-5.10) 1.16 (0.31-5.12)

¢/ confidence interval,

Kierulff. Pregnancy cutcomes and polycystic ovary syndrome. Am.J Obstet Gynecol 2011.




Palomba Calismasi

fertil steril 2010 —(94) 1805-11

OR 1.93 fullblown sendrome
(hiperandrojen, oligoanovulasyon,
Usgde PCO gorinimda

OR 2.23 hiperandrojenik Usgde
nonPCO gorunumu

OR 0.54 nonhiperandrojenik
OR 0.48 ovulasyon olan grup
Obez / Zayif olmasi




Metformin

Sentetik biguanide (galoga officinalis adl
bitkiden elde ediliyor)

Yan Etki GIS irritasyonu, laktik asidoz

B grubu ve plazentadan gecer. 1979da ilk
kullanim

Gebelikte kilo alinimini azaltiyor.



p

Mitochondrial oxidative

hosphorylation

# amve/ate

Increases ATP

T AMPK

generation

=

lGIuconeogenesis

lFat synthesis

Insulin/ IGF-1
l & Glucose
(if elevated)

Anterior
Pituitary

LH

Theca cells

I Polycystic

l Insulin/ IGF-1

ovary

Androgens

Hyperinsulinaemia

Testosterone

\.‘

effects i
y

l SHBG

T Estrogen effects

llnsulin resistance and
diabetes risk in PCOS

Insulin resistance in
pregnancy in both
mother and infant

l Growth of cancers
stimulated by type 2
diabetes and obesity

Infertility

Hirsutism

Menstrual disturbance

Stimulates growth of
estrogen-dependent
cancers




Metformin Etki Mekanizmalari

Insulin azaltir,

PAI-1 azaltir,

Plazma endotelin azaltir,
Androjen ve LH azaltrr,
IGFBP -1 ve glycodelin artirir,

Endometrial reseptive, ovarian vaskulasyon ve
uterin kan akimini artirir,

Blastokist AMPK aktivasyonu artirir.




REcas Saternic Insulin Resistance in Obesity / GDM

glucose & insulin

Insulin Hyperglycaemia

| : i Nutrient Excess

Skeletal Musde\

Glucose TNFa/ IL-6

Reduces

- '! Degradation
inflammatory of IRS-1
> cytokines '
(TNFa/ IL-6) H
Reduces oxidative

Adiponectin

P stress and improves
neonatal outcomes

Reduces visceral fat

Placenta i
deposition in
N infants & may
contribute to Proliferation
reduced insulin oo within placenta
resistance Metformin improves

hyperinsulinaemia & hyperglycaemia ’
resulting in reduced macrosomia
t Fetal /Infant

x Defective process in insulin resistance Macrosomia

(Potential) Inhibitory effect of metformin



Metformin ve Gebelik
Komplikasyonlari

Gebelik komplikasyonlari azaliyor (Glueck, Khattab, Nawaz, De leo )
GDMyi 9 kat azaltiyor. (Begum)
Spontan dusik azaliyor (%4- %26), GDMyi 10 kat azaltiyor (Glueck )

GDMde insulinle karsilastirmali galismalarda perinatal morbitite ve mortalite de
iyilesme yok (Rowan, Terti, ballani, Niromanesh) Neonatal hipoglisemi azaliyor.

. Gebelik komplikasyonlarini dnlemez (Vanky RCT) Preterm eylem ve geg¢ diisiikte
azalma var gibi gorunuyor.

. Dogum agirhigi arasi fark yok (Bolton)
. Disuk dogum agirligi (Kovo)
. PREGMET ¢alismasi GDM dahil gebelik komplikasyonlarini azaltmamaktadir.

2009 COCHRANE DATABASE

Metformin tek veya klomenle beraber kullanimi
canli dogum oranini ve klinik gebelik oranini
artirmamaktadir.

Istatiksel olarak anlamli sekilde GDM oranini
disirmemektedir.



Review:
Qutcome:
Comparison:

Proconcoptional metformin administration and abortion risk in PCOS
Abortion rate
in versus not metfomin

Study

Metformin
niN

Other
niN

OR (fixed effect) 959% CI

Weight %

OR (fixed effect) 95% Ci

Ng et &l 2001
Vandermolen et al. 2001
Yarak et al. 2002
Fedorcksak et al. 2003
George et al , 2002
Kjatrad et al. 2004
Falomba et al. 2004
Sahin et al. 2004

Hwu et al 2005

Cnalan et al. 2005
Palomba et al. 2005
Falomba st al. 2005

Van Santbrink et al. 2005
Moll et al. 2006

Roux et al. 2006

Legro st al. 2007

Zain et al. 2008

Total (85% CI)

1
26

g
175

4143
S
216

30/105
i1
671321

2

493

- .
on

5148

o

5148

w2 ¢z

N
w7

369
123

37

458
1545
NT112

y1.72

o3
Q0
K,

2
214

373
332

&6
o0

1159
51.97

12152
V6

/1625

134

14562
(ol
527245 é

.

26.01
00
1000

0.30 (0.00 to 1.76)
143 (0 21 to infinity)
1.50(C.16 o infinity)
0.20 (0 00 to 1.58)
140(0.16 to 11.55)
124(037t04.37)
032(0.11 10 0.89)
2.6 {0 20 to infinity)
0.71 {017 1o infinity)
138(035t05.34)
032 (00510 274)
0.26 (008 to 0.84)
0.75 (0.12 o infinity)
128(066 to 249}
1.20(0.14 10 9.88)
127 (07410 2.29)

* (excludsd)
0382(0651t0 1.21)

) 7 1

0.01 0102 051
Favours metformin

Test for heterogeneity: Cochran Q=13 584, /=0 557
Test for overall effect Chit=0.566, A=0.452

I ¥ L )

2 5 10 100
Favours not metformin




SONUCLAR

Consensus on women’s health aspects of polycystic ovary syndrome (PCOS): the
Amsterdam ESHRE/ASRM-Sponsored 3rd PCOS Consensus Workshop Group

PCOSIu kadinlari gebeliklerinde kotii gebelik sonuglari riski artabilir. Bu risk obesite ve /veya insulin
direnciyle daha da artabilir (Level B).

Gebelikle ilgili riskler 6zellikle klasik NIH kriterlerini karsilayan grupta nonandrojenik PCOslara gore
daha yuksektir (Level B)

Disik orani dogal yollarla gebe kalan PCOSlu kadinlarda obeziteden bagimsiz olarak artmamistir.
Ovulasyon indiksiyon sonrasi diislik orani diger infertile hastalardan farkh degildir (Level A)

PCOSIlu kadinlar gebelik boyunca artmis GDM, gebelik hipertansiyonu ve diger komplikasyonlar
acisindan yakin takip edilmelidir (Level B)

PCOSIu kadinlarin bebeklerinde morbitite ve mortalite artabilir (Level B)

Metforminin gebelik boyunca veya konsepsiyondan 6nce kullanimi canli dogum oranini ve gebelik
komplikasyonlarini azaltmamaktadir (Level A)

Gebelik risklerini azaltmak icin yapilacak gebe kalmadan 6nce kilo kontrolli, hayat sekli
diizenlenmesi gibi genel saglk kurallari gibi goziiklyor.



Consensus on women’s health aspects of polycystic ovary syndrome (PCOS): the
Amsterdam ESHRE/ASRM-Sponsored 3rd PCOS Consensus Workshop Group

Gebe kalmadan once diyet tedavisi etkin olabilir
mi ?
PCOSlu gebelerde antenatal takip artirilsin mi ?

Erken GDM taramasi ve doppler calismasinin yeri
var mi ?

PCOSIu kadinlarin cocuklarinin uzun donem takip
sonuclari nasil ?

Gebelikte GDM ve gebelik hipertansiyonu geciren
PCOS lu kadinlarin gebe kalmayan PCOSlu
kadinlarin uzun donem takip sonuclari nasil ?



