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Sunum Semasi

Preeklampsi (PE) insidansi ve patofizyoloji
Anjiogenik ve anti-anjiogenik faktorler

Preeklampside anjiogenik ve anti-anjiogenik
faktorler

Erken ve gec ortaya c¢ikan, hafif ve siddetli PE’de
anjiogenik ve anti-anjiogenik faktorler

[1k trimester ve ikinci trimesterde PE belirteci olarak
anjiogenik ve anti-anjiogenik faktorler

Ozet ve sonuc



PE Insidansi ve Patofizyolojisi

* Precklampsi (PE) ve gebeligin hipertansif
hastaliklar1 insidansi: % 8

 PE etyolojisinde genetik, immunolojik ve
bir¢cok faktor rol oynadigi diistiniilmekte




PE Patofizyolojisi

 Plasental iskemi ve hipoksi rol oynamakta
* Yaygin vaskiiler endotelyal disfonksiyon

* Anormal plasentadan salgilanan faktorler



PE Patofizyolojisi

Plasental iskeminin ana nedeni:
« trofoblast invazyonu ve

» uterin ve spiral arterlerin yeniden
yapilanmasi stuirecindeki yetersizlik
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Lam C. Hypertension . 2005;46:1077-85.




Preeclampsia

Myometrium

FIGURE 1. Abnormal placentation in preeclampsia

In normal placental development, invasive cytotrophoblasts of fetal origin invade the maternal spiral arteries, trans-
forming them from small-caliber resistance vessels to high-caliber capacitance vessels capable of providing placental
perfusion adequate to sustain the growing fetus. During the process of vascular invasion, the cytotrophoblasts differ-
entiate from an epithelial phenotype to an endothelial phenotype, a process referred to as “pseudovasculogenesis”
or “vascular mimicry” (top). In preeclampsia, cytotrophoblasts fail to adopt an invasive endothelial phenotype.
Instead, invasion of the spiral arteries is shallow, and they remain small caliber, resistance vessels (bottom). Figure
adapted from Ref. 50.

Lam C. Hypertension . 2005;46:1077-85.
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Anjiogenik ve Anti-anjiogenik
Faktorler

* Vaskiiler endotelyal growth faktor

(VEGF-A) ‘
e Plasental growth faktor (PIGF)

» Soluble fms-like tyrosine kinase-1
(sFlt-1)

(Soluble VEGF reseptor-1; sSVEGFR-1)

« Soluble endoglin (SEng)




Anjlogenik ve anti-anjiogenik faktiorler
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VEGF ve PIGF

« Kuvvetli anjiogenik

* Endotel hiicre proliferasyonu ve
migrasyonu uzerinde uyarici etkiye sahipler

 VEGF, VEGFR-1 ve 2’y1 uyararak
endotelyal NO sentezinin artmasini i¢eren
yolu aktive eder



sFIt-1 ve sEng

 SFlt-1; dolasimdaki VEGF ve PIGF’ nin azalmasina
neden olur

» SEng; transforming growth faktor-f1’°e (TGF-1)
baglanarak endotel hiicre disfonksiyonuna neden
olur



A. Ahmed/ Thrombaosis Research 127 (2011) 572-575 573

VASCULAR
PROTECTION

DYSFUNCTION

Fig. 1. Vascular dysfunction in preeclampsia: a diagrammatic representation. A functional endothelial monolayer requires VEGF, PLGF and TGF for normal endothelial function
via activation of nitric oxide (NO). In preeclampsia VEGF protective signal is compromised due to an excess of soluble Flt-1 (sFlt-1), which is compounded by a decrease in

the expression of PIGF and a rise in circulating soluble Eng (sEng).
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Preeclampsia
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Gebelikte Angiogenik ve Anti-
angiogenik Faktorler

* PIGF; ilk 2 trimesterde sabit bir sekilde artmakta,
29-32 haftada peak yapmakta ve sonra azalmakta

 SFIt-1 ve sEng ilerleyen gestasyon haftasi ile
birlikte artmakta

Romero R, et al. J Matern Fetal Neonatal Med. 2008;21(1):9-23.
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Preeklampsi ve Anjiogenik Faktorler

* Yaklasik 10 yildir calisiilmakta

e [lk olarak ratlarda sFlt-1’in hipertansiyon,
proteiniirl ve renal hasara yol actig1 ve
preeklampsi benzeri semptomlara neden
oldugu gozlemlenmis™

*Maynard SE, et al. J Clin Invest 2003;111:649-658



Preeklampsi ve Anjiogenik
Faktorler

» Kanser tedavisi i¢cin VEGF antagonist
(bevacizumab) tedavisi alanlarda
hipertansiyon ve proteintri izlenmis

Kabbinavar F, et al. J Clin Oncol 2003:21:60-65.
Yang JC, etal. N Engl J Med. 2003;349:427-34.



Kesitsel (Cross-sectional) Calismalar

* Hayvan calismalari

* Dogumda

* Erken ve geg ortaya ¢ikan PE’de
« Hafif ve siddetli PE’de

* Tkinci trimesterde uterin arter Doppleri
nozuk olan hastalarda PE prediktivitesinde

e [lk trimesterde PE prediktivitesinde



Kesitsel (Cross-sectional) Calismalar

* VEGF, PIGF, sFlt-1, sEng diizeyleri
 SFIt-1/PIGF

o (sFlt-1+sEng)/PIGF (anti-anjiogenik oran)
« SENg/TGF-1

o SFIt-1+SEng/PIGF+TGF-1 oranlar
kullanilmakta



Angiogenik ve Anti-angiogenik
Faktorler

Soliible formlar, fetal dolasim veya amniyotik
sivida artmamakta

Maternal kandaki diizeyler1 dogumdan sonra
diismekte

VEGF; PIGF’den daha yiiksek oranda sFlt-1’¢
baglanmakta

Serumdaki duzeyi tespit edilememekte

PE prediktivitesinde su an kullanilmamakta



Preeklampsi ve Anjiogenik Faktorler

Cok sayida c¢alisma var
Calismalarin sonuclar1 birbirinden farklh

Bazi calismalarda serumda, bazilarinda 1se
plazmada arastirilmis

Faktor diuizeyler1 genis bir aralikta yer almakta
Sonuclar median olarak verilmekte
Standardizasyon yapilmasi zor olmakta

Farkl cut-off degerler1 ve odds ratio’lar1t mevcut



Preeklampsi ve Anjiogenik Faktorler

Preeklampside;
- VEGFvePIGF §

 sFIt-1 ve sEng T

Foidart JM. J Reprod Immunol. 2009;82(2):106-11.
Masuyama H. J Clin Endocrinol Metab. 2007;92(7):2672-9.



Preeklampsi ve Anjiogenik
Faktorler

* SFIt-1 kontrol grubundan farkli degil
« Eng preeklampsi grubunda |
e PIGF preeklampsi grubundal

* sFlt’nin sinirli tanisal deger1 var

Srinivas SK, et al. J Matern Fetal Neonatal Med. 2010;23(11):1294-300.



Fetal ve neonatal morbidite « Fetal ve neonatal morbidite ve

ve mortalite daha fazla mortalite daha az
Plasental anjiogenez azalir  Plasental anjiogenezisde
Plasental kan akimi azalir degisiklik yok veya artar ya da

damar rezistansi azalir
* Normal plasental kan akimi var



Erken ve Ge¢ Ortaya Cikan PE

» Erken ortaya cikan PE’de PIGF azalmasi ve
SFIt-1 ve sEng artis1 daha belirgin

Diab AE. Int J Gynaecol Obstet. 2008;102(2):146-51.
Wilkstrom AK. Obstet Gynecol 2007;109(6):1368-74.



Erken ve Ge¢ Ortaya Cikan PE

* Erken ve geg ortaya ¢ikan PE’de sFlt-1
diizeyinin median degerler1 kontrol
grubundan sirasiyla 43x ve 3x fazla, PIGF
diizeyinin 21x ve 5x diistik

Wilkstrom AK. Obstet Gynecol 2007;109(6):1368-74.



Hafif ve Siddetli PE

 Siddetli PE’de hafif PE’ye gore artmis
bulunan sFlt-1’nin, bu olayda potansiyel
olarak gorev alan bir faktor oldugu one
striilmekte

Khalil A. PL0oS One. 2008;3(7):e2766.



Hafif ve Siddetli PE

* sEng diizey1 erken ortaya ¢ikan ve siddetl
preeklampside daha yuksek

Romero R. J Matern Fetal Neonatal Med. 2008;21(1):9-23.
Kim YN. Prenat Diagn. 2009;29(5):464-70.
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ORIGINAL ARTICLE

Comparison of angiogenic and anti-angiogenic factors in maternal and
umbilical cord blood in early- and late-onset pre-eclampsia

Selda Demircan Sezer', Mert Klictik!, Cigdem Yenisey?, Hasan Yiiksel', Ali Riza Odabas!', Miinevver Kaynak
Tirkmen?, Bilin Cetinkaya Cakmak* & imran Kurt Omurli®

* PE ‘de sEng daha yuksek, VEGF, PIGF ve
SFIt-1 diizeylerinde anlamli fark yok

* Erken ve gec ortaya c¢ikan PE’de hicbir
faktorde fark gozlenmedi



[kinci Trimesterde Uterin Arter
Doppleri Bozuk Gebelerde

 SFIt-1 daha yiiksek, PIGF daha az
» Fark erken PE ve IUGR’da daha belirgin

» SFIt-1/PIGF orani; % 98 sensitif, % 95 spesifik,
pozitif prediktif deger1 % 93

Diab AE. Int J Gynaecol Obstet. 2008;102(2):146-51.



Preeklampsi Belirteci Olarak
Anjiogenik ve Anti-anjiogenik
Faktorler
Hastalik ortaya ¢ikmadan haftalar once;
» SFIt-1 ve sEng’in yiikseldigi,

» sFIt-1/PIGF, (sFlt-1+sEng)/PIGF (anti-

anjiogenik oran) oranlarinin PE belirteci
olarak kullanilabilecegi bildirilmekte

Diab AE. Int J Gynaecol Obstet. 2008;102(2):146-51.
Staff AC. Eur J Obstet Gynecol Reprod Biol. 2009;143(1):29-33.



Preeklampsi Belirteci Olarak
Anjiogenik ve Anti-anjiogenik

Faktorler
Risk tasiyan grupta
» 22-26 haftada sFlt-1/PIGF yiiksek
prediktivite

Moore Simas TA, et al. Am J Obstet Gynecol 2007;197:244-248.



Preeklampsi Belirteci Olarak
Anjiogenik ve Anti-anjiogenik
Faktorler
ODDS ORANLARI:
e sFIt-1: 6.9
+ sEng:7.1
+ sFIt-1/PIGF: 6.8
« SEng/TGF-B1: 38.8
o SFlt-1+sEng/PIGF+TGF-B1: 74.8
Yanlis pozitiflik orani; SEng:%41, sFlt-1: %45

Lim JH, et al. Obstet Gynecol 2008;111:1403-14009.



PE’de Gebelik Suresince Anjiogenik ve
Anti-anjiogenik Faktor Diizeyleri

» sFIt-1 ve skng 17-20 haftalarda anlamli
olarak artryor*

*Rana S, et al. Hypertension 2007;50:137-142.

* PE gelismeden 5-10 hafta once anti-
anjiogenik faktor duzeyler1 artiyor™*

**L_evine RJ, et al. N Engl J Med 2004,;350:672-683.
**Chaiworapongsa T, et al. J Matern Fetal Neonatal Med 2005;17:3-18.



PE’de Gebelik Suresince Anjiogenik ve

Anti-anjiogenik Faktor Diizeyleri

NIH Public Access

Author Manuscript

Published in final edited form as:
J Matern Fetal Neonatal Med. 2008 January : 21(1): 9-23. do1:10.1080/14767050701830480.

A longitudinal study of angiogenic (placental growth factor) and
anti-angiogenic (soluble endoglin and soluble VEGF receptor-1)
factors in normal pregnancy and patients destined to develop

preeclampsia and deliver a small-for-gestational-age neonate

Roberto Romero, MD1-2: Jyh Kae Nien, MmD1. Jimmy Espinoza, MD1-3: David Todem. PhD4,
Wenjiang Fu, PhD4 Hwan Chung, PhD4, Juan Pedro Kusanovic, MD1, Francesca Gotsch,
MD ' Offer Erez, MD! Shali Mazaki-tovi, MD>, Ricardo Gomez, MD", Sam Edwin, PhD'
Tinnakorn Chaiworapongsa, MDE: Richard J. Levine, MD” and Ananth Karumanchi, MD’



Fomero et al.
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Figure 6.

Forward analysis of the maternal plasma concentration of placental growth factor (P1GF) in
patients with normal pregnancies and those with pregnancy complications. Patients destined
to develop PE (term or preterm) and those who delivered an SGA neonate had lower plasma
concentration of PIGF throughout gestation than controls. These differences were statistically
significant at ten weeks of gestation for SGA and term PE and at 11 weeks for preterm PE.



Fomero et al.
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Figure 8.

Forward analysis of the maternal plasma concentration of soluable vascular endothelial growth
factor receptor-1 (sWEGFR-1) 1n patients with normal pregnancies and those with pregnancy
complications. Patients destined to develop preterm term and term PE had a significantly higher
plasma concentrations of sVEGFR-1 at 26 and 29 weeks of gestation, respectively, than
controls. However, there was no difference in the increment of sVEGFR-1 between control
patients and those who delivered an SGA neonate.



Fomero et al.

ENDOGLIN
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Figure 4.

Forward analysis of the maternal plasma concentration of endoglin soluable (s-Eng) in patients
with normal pregnancies and those with pregnancy complications. Patients who delivered an
SGA neonate had a significantly higher plasma concentration of s-Eng from ten weeks of
gestation onwards than controls (p<=0.0001). The increment 1n plasma s-Eng in patients destined
to develop preterm PE surpassed that of patients with normal pregnancies at 13 weeks and
became significant at 23 weeks. In patients destined to develop PE at term, the maternal plasma
concentration of s-Eng became significantly higher that that of normal patients at 30 weeks.



PE’de Gebelik Suresince Anjiogenik ve
Anti-anjiogenik Faktor Diizeyleri

» PIGF diizeyi preterm PE gelismeden 20, term PE
gelismeden 12 hafta once azaliyor

» sFIt-1 (SVEGFR-1) diizeyi preterm PE’de 7, term
PE’de 11 hafta once yukselmeye basliyor

e s-Eng diizey1 preterm ve term PE’de 10 hafta once
yukselmeye bashyor

Romero R, et al. J Matern Fetal Neonatal Med. 2008;21(1):9-23



[1k Trimesterde Preeklampsi
Prediksiyonu



[1k Trimesterde Preeklampsi
Prediksiyonu

SGA
ilk trimesterde W sFit-1 & Preterm dogum
Olii dogum

Smith GC, et al. Obstet Gynecol 2007; 109:1316-1324.



[1k Trimesterde Preeklampsi
Prediksiyonu

» PIGF azalmasi sFlt-1 artisindan daha once
oluyor (10-12. haftada)

* PE gelismesi 1le daha ¢ok 1liskili

Smith GC, et al. Obstet Gynecol 2007; 109:1316-1324.



Hypertension *sai &

JOURNAL OF THE AMERICAN HEART ASSOCIATION Learn andeveM

First-Trimester Prediction of Hypertensive Disorders in Pregnancy
Leona C.Y. Poon, Nikos A. Kametas, Nerea Maiz, Ranjit Akolekar and Kypros H.
Nicolaides
Hypertension 2009.53:812-818; originally published online Mar 9, 2009,

* Maternal oykt
« MAP

o Uterin arter P
« PAPP-A

» PIGF diizeyler1 kombinasyonu



Gebeye Ozel Preeklampsi
Gelistirme Riski

Bu kombinasyon 1le (% 5 yanlis pozitiflik
orani);

* Erken PE % 90
* Gec PE % 45 taninabilmekte

Akolekar R, Prenat Diagn. 2011;31(1):66-74.



Giinlimiizde
preeklampsiyi
ongormede PIGF kitleri
kullanilmakta




Ozet

Hipoksik plasentanin artmis miktarda sFIt-1 ve sEng
sentezledigi ve salgiladig: diisiiniilmekte

PE’de anjiogenik faktorler olan VEGF ve PIGF
azalmakta, sFlt-1 ve sEng artmakta

Erken ortaya ¢ikan ve siddetli PE’de bu degisiklikler
daha fazla

Preeklampsi prediksiyonunda anjiogenik ve anti-
anjiogenik faktorler onem kazanmakta




Sonuc

 Yiiksek riskli hastalarin erken belirlenmesi ile
gebelik sonuc¢lari tizerinde olumlu etki saglanabilir

* Anjiogenik faktorlerin gebeligin erken donemlerinde
tedavide kullanilmasi ile vaskiiler endotelyal
disfonksiyon ve PE Onlenebilir



Tesekkirler



