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* Embriyogenez, Plasenta

® Yara iyilesmesi
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° Anjiyogenez / Aktive ve Inhibe edici faktorler Denge

* Anj iyogenetik
Faktorler

Vascular Endothelial
Growth Faktorler
( VEGF)

Angiopoietinler (Ang)

Ephrin
Fibroblast Growth
Faktor ( F GF)

Platelet-Derived Growth
Faktorler ( PDGF)

Transformin g Growth
Faktorler B (TGFp)

Notch

* Anti-Anj iyogenetik
Faktorler

Angiostatin,
Endostatin,
Interferon,

Platelet factor 4,

Thrombospondin,

(TSPI1)

Prolactin 16 kD
fragment

Tissue inhibitor of
metalloproteinase-1,2, 3



http://www.cmjournal.org/content/2/1/6/figure/F3?highres=y
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Sistemler

® Vascular endothelial

growth factor (VEGF)
VEGF A
VEGF B
VEGEF C
VEGF D
PIGF
® Angiopoietin (Ang)
Angl
Ang?
Ang3
Ang4
* Ephrin

Reseptﬁr

VEGFR-1 (flt-1)
VEGFR-2 (flk-1/KDR)
VEGFR-3 (flt-4)

TIE1
TIE2

Eph B

* Transforming growth factor-f Endoglin (ENG)
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https://www.nature.com/articles/nrneph.2016.21/figures/1
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. Vascular Endothelial Growth Faktorler

PIGF WVEGF-A VEGF-C
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MNrp=1 MNrp=2
VEGFR=1 VEGFR=2 VEGFR=3
(Flt=1) (KDR/Flk=1) (Flt=d)
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Angiogenesis Lymphangiogenesis
° Hipoksi
e EGF
* FGF - Uyarlr
e |IGF-1
o JL-6

k’ IL1

Pek ¢ok hiicre sentezliyor

Endotel, Damar Fonksiyonu
® Permabilite

Vazadilatasyon / Nitrit oksit (NO)

Endotel huicre surviv

® Tromboz inhibisyon

Bobrek glomerul filtrasyon

Oosit mattirasyon, Corpus luteum
Endometrium

Kemik geligim

Noroprotektif etki

Akgiger geligimi

Hematopoiesis



http://en.wikipedia.org/wiki/File:VEGF_Vammin.png

Placental growth factor concentration

® Plasenta (Damar Yumak)
VEGF, PIGF / plasenta anjiyogenez ve

Maternal arter remodeling

e VEGF-A, FLT-1, KDR yogun / PIGF orta
/ gebeli@in 1. yarisi

® >25 gh PIGF ve sFLT-1 artar (non-baranching
angiogenesis)



http://en.wikipedia.org/wiki/File:VEGF_Vammin.png

QEndotel
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6x10'!" endotel hiic, 500 m2,
1.5-2 kg

Sessiz ve hucre déngﬁsﬁ ylllar

Damar fonksiyonu (Vaskiiler

Hemostaz)

Damar tonusu

Mekanik bariyer, gecirgenlik
Pihtilagma

Endotel aktivasyonu/ Disfonksiyonu
® Anjiyogenetik faktorler

e Sitokinler

¢ Inflamatuvar faktorler, hucreler

® Diger

Disfonksiyon

ENDOTEL DISFONKSIYONU

Vasomotor Tonus

Bozulma

Tromboz Egilim

Pro-Inflamatuar

Durum

Arter Duvar

Proliferasyon
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Preeklampsi

Vascular endothggay [,,wmaﬂ
* Maternal Sendrom

Klinik bulgular
ENDOTEL
DISFONKSIYONU
ile aciklanabilir

@

Hypertension Glomerular Headache TLFTs
andatheliosis Carebral edema  HELLP syndrome
profeinuna edema  Seizures
renal insufficiency
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Vv Vazodilatator
~ PGl
— NO
— EDHEF
— ANP

A Vazokonstriktor
— TxA,
— Endothelin
— VEGF
— Aldosterone
— Catecholamine

A Endotel Belirtecleri
— Fibronectin
— VCAM-1
— E-Selectine
— Von Willebrand
— Plasminogen activ.
— ANP

— B—tromboglobuline
— T-ATIII Complex
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Fig. 1. The relationship between plasma fibronectin ((J) and
VCAM-1 (@) levels with diastolic blood pressure including both
normotensive and pre-eclamptic women.
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Plasenta- Plasentasyon

* Yetersiz Trofoblastik invazyon

Invading
trophobiasts

Creation of a high-flow,
low-resistance zone

spirality

Replacement of smooth
muscie and endothelium
with trophoblasts

Endothelium

Smooth muscle
(tunica meda)

I rophoblast-modified artery \ . f o Y44 i ¢ il Unmodified arter




Study

Normal pregnancy,

n/N (%)

/ Remodeling of a myometrial segment in normal pregnancy
vs preeclampsia in placental bed biopsy studies

Pregnancy with preeclampsia,
n/N (%)
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Mild pre-eclampsia
(n=16)

3/14 {21 }
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3/24 12)
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Severe pre-eclampsia

(n=16)

Eclampsia

(n=3) (n=19)*

Severe group

Fibronectin (ng/mL)
VCAM:-1 (ng/mL)
Pathologic bed biopsy

p i —

336 (67)
325(102)
0/17 (0]

362 (75)
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23 [40]
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" iki Evrell Olusum Teorisi
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Genetik Yatkinhik / Immiin Maladaptasyon / Trofoblast Defekt

Plasenta — Yetersiz

Trofoblastik invazyon

® Evrel
° Anjiyogenetik Faktorler

e Sitokinler
® Oksidatif Stres ?
° Mikropartikﬁller

* Lokosit, Kompleman aktivasyon

o -
Evre Il \rﬂ‘u Endotel Disfonksiyonu
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Sorun |

* Plasentasyon Sorunu Olan Olgularm Tamaminda Preeklampsi

Geligmiyor / FGK var, Preeklampsi yok

® Yetersiz Trofoblastik 1nvazyon Tek basina
‘ Preeklampsi Maternal Sendromun Geligmesi
icin Yeterli Degil

Sorun Il

® Erken ve Geg Baglangich Preeklampsi , [ki Farkh Patoloji /
Tek bir preeklampsi yok

‘ ® Geg Baglangich Preeklampside Yetersiz
Trofoblastik invazyonYok
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Endothelial
dysfunction

Arterial
stiffness

Peripheral artery disease

=I{l

i

Preeclampsia

Stroke

!-j'

Coronary artery disease

¢

: (KD/ESRD

Gebelik Oncesi

® Diyabet,Hipertansiyon,Obesite,

Kolestrol, trigliserit{

Postpartum /Uzun vade

Hipertansiyon
[skemik Kalp has
Serebro-vaskuler
Konjestif Kalp hast
Olim

RR
1.87;0.94-3.73
2.31; 1.95-2.78
2.03; 1.54-2.67
3.46;1.97-6.10
2.29: 1.73-3.04

Rana et al. Circ Res.2019

® Gebelik Maternal Kardiyovaskﬁler Sisteme Yuk

® Uyum Sagliyamaz veya Fren Mekanizmalar1 Zay:f

>

Preeklampsi




MATERNAL
HASTALIK ?

PREEKLAMPSI

PLASENTAL
HASTALIK ?
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Anjiyogenetik Faktorler

® Patogenez

o Ongérﬁ

® Preeklampsi Stiphesi

® Yonetim ve Prognozu Belirleme

® Uzun vade sorunlar

¢ Tedavi
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Patogenez /Anjiyogenik Dengesizlik

-

TBRII

Flt-1
Cytosel \—;—l

Increased prostacyclin
NO

Normal

Hyportension  Glomeralar Other complicath
Leavd Ohswkenma, [tver dysfimction
irologica '(.f"c'a'!

Alks

TBRII

Flt-1
Cytosol I—;—‘

Endothelial dysfunction

SFIt1:PIGF |
Saghikli Endotel

Preeklampsi Normal Gebelik

sFIt1:PIGF 1
Endotel Disfonksiyon

Preeklampsi
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https://www.nature.com/articles/nrneph.2016.21/figures/1
https://www.nature.com/articles/nrneph.2016.21/figures/1

FLACENTAL SECRETION | NORMAL PREGNANCY PREECLAMPSIA
OF SFLT-1 AND PLGF
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Placental sFIlt-1 Expression
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Control *p<0.05 *p<0.01 **"p<0.001 Case T p<0.05 11 p<0.01
1000 1 Lower in women destined to
900 + develop pre-eclampsia
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Maternal plasma levels of cytokines in normal and
preeclamptic pregnancies and their relationship with

diastolic blood pressure and fibronectin levels
Riza Madazli 2 Seyal Aydin; Seyfettin Uludag;, Ocak. Vildan; Necati Telun
Acta Obstet Gynecol Scand 82 (2003 )

v IL-2R

chitotriosidase levels in pre-eclampsia

First-trimester maternal serum metastin, placental growth factor and

Riza Madazli*, Berk Bulut, Abdullah Tuten, Burcu Aydin, Gokhan Demirayak, Mine Kucur
European Journal of Obstetrics & Gynecology and Reproductive Biology 164 (2012)

146-149

™~

Tabll. Flasma. cytokine: concentraions pgimi) of nomatensie and

DTeECiampic preqrancies
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Preeklampsi Stuphe

e Kan basina yﬁksekligi

e Kr hipertansiyon KB

yiikselme

® Proteinuri

* Ba$ agrisi, epigastrik agr1,

Gorme §ikayetleri
* Odem, Agin kilo arti$i

* Trombositopeni, Karaciger

enzim yﬁksek]igi




PROGNOSIS PELICAN Alvares ve ark
(Zeisler et al. N Engl | (Chappel et al, (Clin Chem Lab
Med, 2016) Circulation, 2013) Med,2014)
Calisma 14ilke (30 merkez) UK, Irl (7 merkez) ispanya
Olgu /Hafta 1050 /24-36 hit 424 / 20-36hft 62 /20-34 hafta
Test sFlt1/PIGF PIGF sFlt1/PIGF
Siir deger 38 <100 pg/ml <23 <85
Sonug 4hf icinde PE 2 hf'i¢inde PE 3 ht'icinde PE yok
Sens 66 96 92 56
Spest 83 56 81 97
PPV 37 44 76 93
NPV 95 98 94 76




(A

comparison of the diagnostic utility of the sFIt-1/PIGF ratio
versus PIGF alone for the detection of preeclampsia/HELLP
syndrome

Early gestation

Late gestation

\

Stepan et al.,Hypertension Pregnancy,2016

Total n =257 n=312  PrecaPeEELLE sy
Controls 391 174 217 s
Preeclampsia/ 178* 83 95 1000 1
HELLP syndrome* s00
y é - __::'E%; .
/ g ) _-"':‘:'5 :.',1-: ;E N ~
g / § g = f%::;:‘_ T
: E y 1 S
/ 1
—_— \GFassayD‘B IA Glﬁ =12 SErTriagE1Fl|::;F assaﬁr{pS;:nD1El}ﬂ 2000
Early gestation Late gestation
Assay (<34 weeks) (234 weeks) .
Elecsys immunoassay sFit-1/ Sensitivity 94.0% (86.5-98.0) 89.5% (81.5-948) g
PIGF ratio [cutoff 33) lcutoff 33]
Specificity 99.4% (96.8-99.9) 954% (91.7-978) -
[cutoff 85) (cutoff 110]
Triage Sensitivity 96.4% (B9.8-993) 90.5% (83-96) e
PIGF [cutoff 36 pg/mi) Specifiity 88.5% (82.8-928) 64.5% (578-709) R
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Opinion

Diistik PE gelismeyecek
<38 (1 hf %99, 4hf %95)
Orta 4 ht icinde PE
38-85 / 38-110  gelisme %40
Yiiksek PE

>85 / >110

Cok Yiiksek KomplikasyonT ve
>655 / >201 dogum gerekli

Implementation of the sFlt-1/PIGF ratio for prediction and diagnosis of pre-eclampsia in
singleton pregnancy: implications for clinical practice

Ultrasound Obstet Gynecol 2015; 45: 241-246

sFlt-1/PIGF Yorum Doguma gecen YOonetim
(EB-P / GB-P) siire (EB-P)

1 ay sonra %20
gebelik devam

2 hafta sonra %15
gebelik devam

2 giin sonra %30
gebelik devam

Rutin Takip

1-2 hft test tekrar

Maternal egitim
2-4 glin test tekrar /
PE yénetim

Cok yakin takip (Agir
preeklampsi)
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Yonetim ve Prognoz Belirleme

* Dogum Karar
¢ Olumsuz Sonuglarln
6ng6rﬁsii

® YOonetime Yarari

e sFlt/PIGF
e EB-Pre >655
e GB-Pre>201

e PIGF
e <100 pg/ml
o <12 pg/ml
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Soluble fms-Like TyrosineKinase-1-to-Placental Growth Factor Ratio
and Time to Delivery in Women WithSuspected Preeclampsia

) Zeisler et al.,Obstet Gynecol,2016
* PROGNOSIS ¢aligmasi

Early gestational phase Late gestational phas

n=20 n=7 Gest. | sFit-1/PIGF ratio
Phase (IQR) N

Preterm Early | 177(684-289) | 33
delivery

700+ n=33 n=8
600 =

500+

400~ Late | 105(526-154) | 20

Regular Early | 57(3.0-496) | &

term
delivery Late | 444 (227-682)| 7

:
T T T
Preterm Regularterm  Preterm Regular tel

300 =

sFIt-1/PIGF ratio

o
1
— PQ’ ‘*. - L & - } .

200

100+
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sFlt-1/PIGF ratio for the prediction of the time of delivery

Graupner et al.,Arch Gynecol Obstet, 2018

* 995 PE /Almanya,Miinih
* sFIt/PIGF / EB>655, GB>201

Etkili / Karar vermede

tek bagina kullanilmamal

™~

mean time until delivery (h)

1250+

1000

750

500

260

=

T
sFit-1/ PIGF: early onset [86-655]

T
sFit-1/PIGF: early onset [>655]

mean time until delivery (h)

600+

4004

200+

I |
sFit-1/PIGF: late onset [111-201] sFit-1 /PIGF: late onset [>201]
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A clinical evaluation of placental growth factor in routine practice in high-
risk women presenting with suspected pre-eclampsia and/or fetal growth

restriction Ormesher et al.,Pregn Hypert,2018 Eddli / K 1
* Etkili arar vermede
°
260 PE /UK, Manchester tek basina kullanilmamalh
* PIGF <12, 12-100, >100 pg/ml
Maternal management
2500 ® Matemal indication / preterm delivery 120
O Matemal indication f delivery >37 weeks
2000+ i v ¥ Fetal indication ! preterm delivery é 100
; v Al indication [ delivery =37 weeks
sso0d v EvO. ¥ Fetal indication  delivery >37 weeks g 80
1000+ g Og "é 60
= 500= . vyv 4 : vg‘% _8 40
é "v'c,ﬂv Ov@ \Il:%vvvg 7 ¥ § T 27.9%
o 1004 =Z 20 — 133%
E 80 v o E’V o v 0 i"[ _] - =
v E v v
v *v : vo v Admission avoided No change Admitted
509 Va¥ Ef o v
‘“'E-V e 1900 v Delive
2070 *0 o 05? ry
oy Ove o7 iee, o
124¥003UTes OF ¢ FURERY ¥ . 80 ss.:
TTTITReNE 5 & & W b 8 70 i
Testebirth interval (days) s 80
2 SO
'S 40 n— i PO o
2 30 ’:‘ “i 37.7%
: £ 20 ‘ : 15.2% !
Intermediate PIGF (12-100pg/ml) 3 10 -— 9.3% L] q
[n=75] o =y 5 |
Delivery Preterm No change Delivery
- Low PIGF (<12pg/ml) Normal PIGF (>100pg/ml) delayed delivery expedited
k [n=61] [n=124] avoided
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Angiogenic Factor Estimation as a Warning Sign
of Preeclampsia-Related Peripartum Morbidity
Among Hospitalized Patients

Perdigao et al.,Hypertension,2019

* 375 PE / ABD, Chicago
* Antenatal Olumsuz Sonuglar ve Postpartum HT T

Tahle 3. Increaslng RisK of Antepartum CDII'I[}IICEIIIIJI‘IS With Increaslng Level of sFIt1/PIGF Ratio Amung Patients With an HDP
Tertile 1 Tertile 2 Tertile 3
Adverse Adverse Adverse

Angiogenic Outcomes, (Odds Ratio Outcomes, (Odds Ratio Outcomes, Odds Ratio
Factors N (%) (95% CI) PValue N (%) (95% ClI) PValue N (%) (95% CI) PValue
Univariate

sHt1 5(4.24) 1.0 [REF] 10 (8.40) 2.07 (0.69-6.26) 0.20 30 (25.42) 7.71(2.87-20.67) | <0.0001

PIGF* 10 (8.47) 1.0 [REF] 7(5.74) 0.66 (0.24-1.79) 0.41 28 (24.78) 3.56 (1.64-7.73) 0.001

sHt1/PIGF 6 (4.92) 1.0 [REF] 8(7.08) 1.47 (0.50-4.39) 0.49 31 (26.27) 6.89 (2.75-17.24) | <0.0001

Table 7. Increasing Risk of Postpartum Hypertension With Increasing Level of sFIt1/PIGF Among Who Patients Have Antepartum Hypertension
Tertile 1 Tertile 2 Tertile 3

Angiogenic PPHTN Odds Ratio PPHTN Odds Ratio PPHTN Odds Ratio
Factors N (%) (95% Cl) PValue N (%) (95% CI) PValue N (%) (95% CI) PValue
Univariate

sFlt1 99 (83.90) 1.0 [REF] 107 (89.92) 1.71 0.17 115 (97.46) 7.36 0.002

(0.79-3.71) (2.11-25.60)
PIGF* 97 (82.20) 1.0 [REF] 112 (91.80) 2.43 0.03 110 (97.35) 7.94 0.001
(1.09-5.40) (2.30-27.43)
sFIt1/PIGF 99 (81.15) 1.0 [REF] 105 (92.92) 3.05 0.01 115 (97.46) 8.91 0.001
k (1.30-7.14) (2.60-30.55) /




Placental Growth Factor informed management of suspected pre-eclampsia

or fetal growth restriction: The MAPPLE cohort study
Sharp et al.,Pregn Hypert,2018

* 396 PE /UK, Almanya,

Avusturya, Avustralya * Maternal Olumsuz sonuglar anlamh fark yok

* MAPPLE / PELICAN %11.9% vs %10.1(RR, 1.17; 95% CI1 0.76—1.82)

Maternal and fetal outcomes in women in MAPPLE (revealed PIGF testing) and PELICAN (concealed PIGF lesting) cohort studies presenting prior o 35 weeks'
gestation presented by PIGF results at enrolment.

MAPPLE PELICAN MAPPLE PELICAN MAPPLE PELICAN

(revedled) (concealed) (revealed) (concealed) (revealed) (concealed)
PIGF < 12 PIGF < 12 PIGF12-100  PIGF 12-100 PIGF = 100 PIGF = 100

Maternal n=116 n=hY n=13 n="947 n=143 n=121
Final diagnosis of pre-eclampsia (n, %) 51 (48.6) 67 (97.1) 69 (531) 72(74.2) 73 (56.2) 37 (306)
Women with anv maternal adverse outcome (n. %) 25 (21.6) 12(17.4) 16 (1171 882 h(42) 0(74)

* Yonetimde Etkinligi Gosterilemedi

™~
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/Placental growth factor testing to assess women wit
suspected pre-eclampsia: a multicentre, pragmatic,
stepped-wedqge cluster-randomised controlled trial

Kate E Duhig, Jenny Myers, Paul T Seed, Jenie Sparkes, Jessica Lowe, Rachael M Hunter, Andrew H Shennan*, Lucy C Chappell*, on behalf of the
PARROT trial groupt

www.thelancet.com Published online April 1, 2019
Revealed PIGF  Concealed PIGF
(intervention; (n=446)
n=573) o
— 11 Merkez UK (NICE)/1019 gebe
<12 130 (23%) 106 (24%)
12-100 213 (37%) 173 (39%) ° T S .
=100 230 (40%) 167 (37%) ant sure
Time to diagnosis of pre-eclampsia in 1.9 41 1.9 g vs 4. 1g
those diagnosed, days (0-5-9-2) (0-8-14.7)
Mumber of women with adverse 22 (4%) 24 (5%) (AOR 0-3 6)
Gutcumei*deﬁned. by the fullPIERS ° Maternal aglr SODUQ
CONSensus

%4 vs %5

MNumber of women with maternal o 4 (1%%) AOR O . 3 2
adverse events ( )
Maternal death (4] (o] .
Maternal stroke [v] 2 (=1%) ¢ Pel'll’la,tal OlumSU.Z SOHU.(;
Maternal cardiac arrest (4] 1 (=1%)™
Eclampsia 0 2 (<1%) anlamh fark yok
Mumber of babieswith perinatal 10 (2%) 7 (2%)
serious adverse events
Intrauterine fetal death
Before viability® 3 (1%:): 2 3 (1%); 3 ® PIGF Preeklam Si
Viable {(no fetal dysmorphism) 1 (<1%); 1 3 (1%); 2% P
Viable (fetal dysmorphism noted) 3(1%):1 (o] oo . .
Neomatal death s e Yonetimde Etkin




e sFlt/PIGF T
e EB-Pre >655 * Gebeligin yonetiminde

® GB-Pre>201 ® Dogum Karar verilmesinde

© Prognostik Faktor olarak
* PIGF { ) kili
e <100 pg/ ml
* <12 pg/ ml

* Hentiz Tek Bagina Precklampsi (Agir)

Y onetimde Kullanilmasi Onerilmiyor




Uzun Vade Sorunlar

* Kalp Hastahgl’]\ ‘ Anjioyogenik
() Bobrek Hastahgl Faktérler Illskl ?

Placental Growth Factor as an Indicator of Maternal

Cardiovascular Risk After Pregnancy , _
Benschop et al Circulation. 2019

* Midpregnancy PIGF 1T 5475 gebe Hollanda / 6y1l
* Aort kok ¢ap [(—0.24 mm, —0.39 - —0.10)
® Sol atrial ¢cap | (—0.75 mm,—0.95 - —0.56)
® Sol ventrikil kitle | (=3.9 g, =5.5 - —2.3)
® Sistolik kan basinc1| (=1.1 mm Hg, —1.7 to —0.46)




frocei

¢ Rekombinant VEGEF, PIGF
® RNA interference (Small interfering RNA (siRNA)

e Aferez

® Metformin

® Protein Pompa [nhibitorleri
® Statin

e Sildenafil




e

™

Rekombinant VEGF, PIGF

© Deneysel

Uterin Arter)

Small interfering RNA
(siRNA)

* Maternal VEGF gene / EB-FGK
EVERREST caligma (Ad.VEGF-

® sFLT1 mRNA pargalyor,

Uretimi |

e Tek doziv sFLT1 siRNAi /
sFlt1 protein %50 |,
proteintiri ve BP azaldi

boboon modelinde
(Turanov et al. Nat. Biotechnol.201 8)




Aferez

Novel therapeutic option

L 1,000

Protein Pompa
Inhibitorleri

r—rrIrr 1T 1111 T 1T 17 T T T 1T T "T T T T"]
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Pregnancy prelongation (days)

e 11 EB-Preek gebe / Aferez
e Aferez + / ort 8 gilin
e Aferez - / ort 3giin

-

(Thadhani et al. ] Am Soc Nephrol. 201 6)

Esomeprazole

® Hiicre kiltir sFLT1 Gretimini |

ve Fare hipertansiyon dﬁzeltiyor

¢ Randomize kontrollu klinik
calisma ( EB-Preek ) /
Gebeligin uzamasi ve
sFLT 1azalmasi etkili degil

(Cluver, et al, Am. J. Obstet. Gynecol, 201 8)




e

Statin
® Plasenta sFLT1|, NO1

* Klinik ¢aligmalar / Preeklampsi

ted etkili olabilir

(Chaiworapongsa et al, J. Matern. Fetal
Neonatal Med. 2017)

Metformin

e HIFloalve plasenta sFlt-1 ve

sENG sekresyonu |
(Brownfoot et al. Am | Obstet Gynecol
2016)

Sildenafil

Sildenafil citrate (Viagra)

* Phosphodiesterase 5 inhibitor /
NOT, sFLT1]

o Kugik klinik caligma etkili
(Trapam' et al Obstet.Gynecol. 201 6).

e STRIDER calismas1 / EB-FGK
tedavisi / Durduruldu — Fetal
Akgiger hast ve fetal kayip

¢aligma grubu 1
(Hawkes, N. BM],2018)




Tesekkurler




