Erken Baslangicli Preeklampsi

Patofizyololoji

Dr. Fiisun Varol
Trakya Universitesi
Kadin Hastaliklar1 ve Dogum ABD




Patogenezi anlamak nicin onemli?

e Tarama olusturabilecek biobelirtec gelistirme
olusturabilecek biobelirtec gelistirme

e Onlemde basit ve pahali olmayan modaliteler
o Tedaviye yaklasimlar




Maternal-Fetal Etkilesim:
Plasentada bazal plak

e Sitotroblast
 Yuizen villuslarda sinsitiotrofoblast: Hormon transport

» Destek saglayan villuslerde interstisiyel

sitotrofoblastlar spiral arteriol degisiminde




Winn, 2011




Plasenta Yerlesim Yeri

 Bircok reseptor ve bu reseptore bagli iletisim yollarinda
degisim gostermektedir (Varol,1989).

. 2000 Nov 10;294(1):58-62.

* Nerve growth factor (NGF) and NGF mRNA change in rat uterus during pregnancy.

) ) )

° 1989 Mar 14;162(1):37-41.

* Angiotensin II stimulates phosphoinositide turnover in the rat
myometrium.

) ) )

. 1989;45(19):1739-43.
e Gestational alterations in phospholipase C coupled muscarinic
response.
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PE:Patogeneze iki evreli yaklasim

 Plasentasyon problemi
o Interstisiel sitotrofoblastlarin endovaskiiler

yﬁzeyel invazyonu 'yiksek direncli bir akim

e Plasentada oksidatif stres ortami

e Maternal cevap : Endotel disfonksiyonu ve cesitli
faktorlerde (angiogenesis ) dengesizlik
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evreli patoloji (redman, 2005)
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Heterojen patofizyoloji

e PE baslama zamanini (Erken- Geg-) etkiler .

* Biobelirtec cesitliligi (>200) var. Fakat erken tani
veya yerlesmemis klinik oncesini ongorecek
duyarlilig1 diusiik yaklagim....




PE tanisi ve tedavisinde 6n plandaki
hipotezler

* Angiogenesis
e Inflamasyon
* Endotel Disfonksiyonu




e

Kotl perflizyon

* Plasenta lezyonlar1 ve maternal angiogenik
faktorler ile anti-angiogenik faktorler
arasinda dengesizlige neden olur.

e Biobelirtec gelistirilmesi

« ERKEN BASLANGICLI PE de 6nemli
Ornek: (antenatal risk F+MAP+Uterine A
PI+PAPP-A+PIGF>>> DR %93) Ge¢ PE de
DR %44.9
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Erken' ve geg PE (Raymond,2011)
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Findings on early-onset and late-onset preeclampsia

Levels in Levels in Difference in Levels in Eary-Onsst PE
Biomarker Levels in PE Earfy-Onset PE | ate-COnset PE Compared With Late-Onset PE
PIGF Decraased Decreasad Decraasad Mixed findings
sFit1 Increased Increased Increased Mixed findings
sFit1:PIGF Increased Mo studies Mo studies Mo studies
Tie-2 Decreased Decreasad Decreasad Decreasad more in EQ
VEGFR Increased Increasad Increasad Increasad maore in EO
Endostatin Increased Increasad Mo studies Mo studies
EGF Decraased Mo studies Mo studies Mo studies
TGF-g Increased Mo studies Mo studies Mo studies
Endoglin (ENG) Increased Increasad Increasad Wixed
sFLT1 and sENG Increased Increased Mo studies Mo studies
PP-13 Decraased Decreasad Decraasad Lavels of EQ found to be better predictor
than levels of LO
Matural killer calls Increased Mo studies Mo studies Mo studies
TNF-{a] Mixed (increasad Mo studies Mo studies Mo studies
and decreased)
IL-G Increased Mo studies Mo studies Mo studies
VCAM Increased Increasad Increased Mo studies
[CAM Increased Increased Increasad Increased mare in EO
TLR-4 Mied Increasad Mo studies Mo studies
MF-kB Increased Mo studies Mo studies Mo studies
PTX3 Increased Increasad Mot significant Increasad
MADIFIH owidase is Increased Increased Increased Increasad mare in EO

EQ indicates early-onset preeclampsia; LO, |ats-onset preeclampsia; PE, preeclampsiz; VEGF, vascular endothelizl growth factor;
PIGF, placental growth factor; sFLT1, soluble fms-ike tyrosine kinase; Tie-2, tyrosine kinase endothelial receptor; EGF, epidermal growth
factor; TGF-8, transforming growth factor §; PP-13, placental protein 13; TMF, tumor necrosis factor; IL-6, interulin-6; VGAM, vascular call
adhesion moleculs; TLR, tol-ike recaptor; NF-kb, nuclear factor-kB; PTX3, plasma pentraxin 3; ICAM, intercallular adhesion mokecule 1.
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Klinikte Angiogenesis/Anti-angiogenesis:

e Antiangiogenetik kemoterapiler PE-gibi tablo

o Sflt-1 PE siddetini gosteren biobelirtec

o Sflt-1/ PIGF PE ERKEN BASLANGICLI PE
ongorusunde




PE de genel immunolojik goéruntu

e Hiicresel immiuinite cevabinin artmasi
e Belirgin IL-17 ve IFN-gamma artisi, IL-10 N
gebelige gore azalmasi

e Oksidatif stres altindaki fagositik hiicreler
patlamasi




PE: Maternal sistemik inflamasyon

e Oksidatif stres altinda plasentada sinsitiotrofoblast
debrisinde artis sistemik inflamasyon cevabini ve PE
klinik bulgularini ortaya ¢ikarir (Rajakumar,2012).

o ERKEN BASLANGICLI PE oksijene duyarlilik ve
HIF1-alpha kontrolu bozuk (VEGF| sflt-11)

e Sflt-1/PIGF :Dogum riski tasiyan erken PE

(Verlohren,2012)
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Severe preeclampsia (PE) vs. gestational age-matched confrols.

Controls PE p value
Maternal age (years), mean <+ standard deviation 20.5+8.3 30.2+8 0.842
Median parity (range) 0(0-3) 0(0-4) 0.897
Gestational age at delivery (weeks), mean £ standard deviation 34457 33.8+£37 0.492
Birth weight (grams), mean + standard deviation 24229+ 1086.2 20833+7979 0.161
# Cesarean deliveries (%) 11(39.3) 19(73) 0.013
# Antenatal steroids (%) 11(39.3) 12 (46.2) 0.613
% Treg (median) 254 0.76 0.143
% CD8* (median) 9.26 18.19 0.026

Quinn, ] Reproductive Immunology, 2011.
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ERKEN BASLANGICLI PE

T ve B lenfosit artisinin tetikledigi otoantikorlar
e Sonucta

ATII Tip 1 reseptor aktivasyonu




Erken Baslangicli PE

e Hatali immiinoregiilasyon, plasenta yerlesim yerinde

vaskuler ve trofoblast hasari ile birlikte
e Yuiksek sflt-1
* Plasental yetersizlik

* Yuksek apoptotik indeks vardir.

Quinn, J Reproductive Immunology,2o011
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Late- and early-onset severe preeclampsia, vs. term normal controls.

Term Late-onset severe Early-onset severe p value
normal preeclampsia preeclampsia
Maternal age (years), mean & standard deviation 28.3+£6.9 29.1+£8.1 3144+£8.0 0.743
Median parity (range) 1(0-3) 0.5(0-4) 0(0-1) 0.86
Gestational age at delivery (weeks), mean+standard deviation 38.5+1.6 36.4+1.6 30.8+3.0 <(0.001
Birth weight (grams), mean + standard deviation 32794552 25614589 1467 £ 543 <0.001
# Cesarean deliveries (%) 5(35.7) 10(71.4) 9(75) 0.092
Antenatal steroids (%) 0(0) 1(7.1) 11(91.7) <0.001
% Treg cells (median) 5.21 3.324 0.46 <0.001
% CD8+ cells (median) 8.87 12.04 25.15 0.101
sFlt score (median) 1 2 4 0.005
Placental insufficiency score (median) 0 0 1 0.023
% apoptosis (median) 2.26 3.17 9.75 <0.001
S50.00 -
o o
40.00 -
2 30,00
[}
o
oo
v
; 20.00
10.00
0.00 4

Quinn, ] Reproductive Immunology, 2011.

30.00
Gestational age (weeks)




Pregnancy Hypertens. 2011 January 1: 1(1): 100—108. doi:10.1016/j.preghy.2010.12.001.

The Impact of Preeclampsia on Gene Expression at the Maternal
Fetal Interface

Virginia D. Winn, MD, PhD,
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Cytochrome P450 19A1 227
Hypothetical Protein FLJ11292 227
CD200 antigen 227
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1,2-a-Mannosidase IC 220
VEGF Receptor 3 219
IgG Fc Receptor (low affinity lib) 219
TNF a-induced Protein 8 217
Neuritin 1 217
Kinesin Heavy Chain Member 2 216
ADAM Metallopeptidase Domain 12 216
§ Carbohydrate Suifotransferase 2 -2.31
Versican <235
Vascular Cell Adhesion Molecule 1 -2.35
Pituitary Homeobox 2 -2.39
a-3 Collagen Type VI -2.41
Branched Chain Aminotransferase 1 <248
Cartilage Linking Protein 1 -2.50
Microfibrillar-associated Protein 4 -2.55
Versican -2.62
Adipocyte-specific Adhesion Molecule  -2.69
Transcription Factor 7-like 2 273
Interleukin 1 Receptor, Type || 277
279

-2.83

-283

SRY (sex determining region Y)-box4 -2.89
-289

-3.05

Insulin-like GFBP 1 -3.05

Chemokine (C-X-C motif) Ligand 14 -3.05




Affymetrix ID Symbol Gene Description Fold A
207002 at LEP Leptin 11.79
205629 _s_at CRH C | h 6.36
210511_s_at INHBA  Inhibin, bA 389
208630 at CRH C 343
205387 s_at CGB Choronic gmadouopm b 332
221200 &t NA PP3227 mRNA 329
222033 _s_at FLT1 Fms-related tyrosine kinase 1 (VEGF receptor) 287
227140 & NA Predicted: InhibinbA, Fanscript variant 2 281
210287 _s_at FLT1 Fms-related tyrosine kinase 1 (VEGF receptor) 281
210796_x_at SIGLEC6 Sialic acid binding Ig-like lectin 6 273
214471 _x at LHB luteinizing by beta polypeptid; 262
203140 _at BCLS B-cell CLLWmphoma & (zinc finger protein 51) 260
210141_s_at INHA Inhibin a 260
INHBA Inhibin, b A 257
) x_at SIGLEC6 Sialic acid binding Ig-like lectin 6 2.50
211918 x at PAPPA2  Pappalysin 2 248
228237 at PAPPA2  Pappalysin 2 238
201809_s_at ENG Endoglin (Osler-Rendu-Weber syndrome 1) 197
219888 at  SPAG4 Sperm asscciated antigen 4 1.92
225457 s_at RDH13 Retinol dehydrogenase 13 (all-trans/S-cis) 191
222646_s_at ERO1L ERO1-kke (S. cerevisiae) 191
BCLS B-cell CLUIWymphoma 6 (zinc finger protein 51) 1.84
s _at KIF2A Kinesin heavy chain member 2A 1.84
210732 s at LGALS8  Lectin, galacioside-binding, soluble, 8 (galectin 8) 1.83
219911_s_at SLCO4A1 Solute carrier crganic anion transporter famdy, member 4A1 1.82
EPS8L1 EPS8ike 1 1.79
213236 &t SASH1 SAM and SH3 domain containing 1 1.77
218779 x at EPS8L1  EPS8Jike 1 1.75
MBD2 Methyl-CpG binding domain protein 2 1im
BCLS B-cedl CLUWmphoma 6 (zinc finger protein 51) 1.68
EPSSL1 EGF receptor kinase substrate 8-like protein 168
EPS&L1 EGF receptor kinase substrate 8-like protein 1.66
SLCBA8  Solute carrier family 6 (Creatine transporter 1} 165
GBA Glucosidase, b 164
HTRA1 HUrA serine peptidase 1 161
SH3PXD2A SH3 and PX domains 2A 160
SASH1 SAM and SH3 domain containing 1 1.58
PAPPA2  Pappalysin 2 157
NANOG  Nanog homeobox 1.56
SYDE1 Synapse defective 1, Rho GTPase, homolog 1 (C. elegans) 1.56
GBA Glucosidase, b 154
SLCO2A1  Sclute carmer organic anion transporter famdy, member 241 1.53
SCARB1  Scavenger receptor class B, member 1 163
MANIC1  Mannosidase, alpha. class 1C, mamber 1 149
FZD10 Frizzled homolog 10 {Drosophita) 1.48
DDR1 Discoidin domain receptor family, member 1 146
NEK11 NIMA {never in mitosis gene a)- related kinase 11 146
NA CDNA clone IMAGE:5276765 142
DDR1 Discoidin domain recepter family, member 1 139
TRIP10 Thyrold hormene receptor Interactor 10 1.38
DDR1 Discoidin domain receptor family, member 1 137
VDR Vitamin D (1,25- dihydroxyvitamin D3) receptor 1.34
IL1A Interleukin 1, alpha 1.32
PHYHIP  Phytanoy-Cod 2-hydroxyl ing protein 132
GLRX Gl\modonn (Mollramferme) 1.29
EPHA1 EPH receptor A1 126
CCDC%  Cailed-coil domain containing 96 1147
227231 a  KIAA1211  KIAA1211 protein 127
221485 &  B4GALTS UDP-Gal bGINAC b 1,.4- gal isferase, polypeptide 5 -1.27
201236_s_at BTG2 BTG family, member 2 -1.36
238497 at TMEM136 Transmembrane protein 136 -1.40
237134 _at  NA cDNA clone IMAGE 2042048 -1.44
KCNK3 Puasslum channel, subfamily K, member 3 -1.44
F5 C factor V (p lerin, labile factor) <144
GPR177 G protein-coupled receptor 177 -1.45
GSTA3 Glutathione S-transferase A3 -1.48
FBN2 Fibrillin 2 (congenital contractural arachnodactyly) 154
CA10 Carbonic anhydrase X -1.57
ASB2 Ankytin repeal and SOCS box-oonﬁ\ing 2 -1.66
205829 at  HSD17B1  Hydroxy (17-b) dehy -1.84

| B 220002 s_at ANTXR1TEMS Anthrax toxin receptor 1 lTumor Enaolholamarkma (TEMS) -1.87




Second Trimester Term Preterm
/ 1l | I
¥ 3 R
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Preeclampsia |

Symbol Title )
LEP leptin 8.2
CRH corticotropin releasing hormone 51
FABP4 fatty acid binding protein 4, adipocyte 49
INHBA inhibin, beta A 4.0
LPL lipoprotein lipase 36

not annotated; Affymetrix ID: 221200 at 3.6

FLT1 fms-related tyrosine kinase 1 (VEGF receptor) 31
SIGLEC6 sialic acid binding Ig-like lectin 6 29
not annotated; Affymetrix ID: 227140 at 2.7

INHA inhibin, alpha 2.7
BCL6 B-cell CLL/lymphoma 6 26
BHLHE40 basic helix-loop-helix family, member e40 24
PSG11  pregnancy specific beta-1-glycoprotein 11 23
SPAG4  sperm associated antigen 4 2.2
LIMCH1 LIM and calponin homology domains 1 2.2
PPL periplakin 2.2
LTF lactotransferrin 21
PLIN2 perilipin 2 21
PAPPA2 pappalysin 2 21
FSTL3 follistatin-like 3 (secreted glycoprotein) 2.0
HTRA1  HtrA serine peptidase 1 19
EPS8L1 EPS8-like 1 1.9
DUSP1  dual specificity phosphatase 1 1.8
EFHD1  EF-hand domain family, member D1 16
SYDE1 synapse defective 1, Rho GTPase, homolog 1 (C. elegans) 1.6
ANGPT2 angiopoietin 2 -4.0
CXCL14 chemokine (C-X-C motif) ligand 14 -3.3
COL6A2 collagen, type VI, alpha 2 2.7
LAMA2 laminin, alpha 2 -2.6
not annotated; Affymetrix ID: 228750 at -2.7

SLC26A2 solute carrier family 26 (sulfate transporter), member2 -2.6
not annotated; Affymetrix 1D: 230130 at -2.6

| SPP1 secreted phosphoprotein 1 -2.5
MMP12 matrix metallopeptidase 12 (macrophage elastase) -2.5
HAPLN1 hyaluronan and proteoglycan link protein 1 2.5
ATP1B1 ATPase, Na+/K+ transporting, beta 1 polypeptide -2.5
| ABCB1  ATP-binding cassette, sub-family B1 -2.4
ASB2 ankyrin repeat and SOCS box-containing 2 2.4
not annotated; Affymetrix ID: 229554 at -24

C30rfS8 chromosome 3 open reading frame 58 -24
COL1A2 collagen, type |, alpha 2 -2.4
COL6A3 collagen, type VI, alpha 3 -24
COL6A1 collagen, type VI, alpha 1 -2.3
COL21A1 collagen, type XXI, alpha 1 -2.3
AGPATS 1-acylglycerol-3-phosphate O-acyltransferase S -2.3
COL3A1 collagen, type lll, alpha 1 2.3
COL14A1 collagen, type XIV, alpha 1 -2.3
not annotated; Affymetrix ID: 227897 at -2.3

PLAGL1 pleiomorphic adenoma gene-like 1 -2.2
COL1A1 collagen, type |, alpha 1 -2.2




PE ve mikroarray ile gen ifadeleri

Vhieeia. 1B 21 24 27 30 33
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HIPOTEZIMIZ

e Gestasyonel Hipertansiyonla baglayan
antiangiogenesis degismeleri ile siddetli
preeklampside anti-apoptotik ve anti- oksidatif
stres gen urlinlerinde belirgin azalma ile birliktedir.
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o OZET olarak preeklampsi siddeti, asir1 oksidatif stres ve
apoptozis ekspresyonun notralize edilememesi halinde anti
angiogenetik faktorlerin artisina bagli oldugunu tahmin

etmemiz yanlis olmaz. Antiangio genetik faktor
olan VEGFR-1 (sflt-1)’in klinik siddet

belirlemede biobelirte¢ olarak kullanilmasinin miimkiin

olabilecegi, HO-1 ve Bcl-2 nin preeklampsi etiolojisinden cok
patogeneze sekonder koruyucu mekanizma olarak arttigi,
bundan dolay1 biobelirtecten ¢ok tedavi modalitelerinde
kullanilmasi daha uygun olabilecegi distiniildii. Dolayisiyla

preeklampsi tedavi yaklasiminda muhtemelen
anti-apoptik ve antioksidan bu iki

mekanizmanin giiclendirilmesi preeklampsi

siddetlenmesini engelleyebilecegi yoniinde arastirmalarla
gliclendirilmelidir.
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Klinik kullanim: Cok degiskenli algoritmalar

e Amac: Klinik Tablo oturmadan PE yi yakalamak
* Antenatal risk faktorleri
e Klinik parametreler,

* Biyofizik (Uterin Arter Doppleri ) ve Biyokimyasal
verilerle




PE patofizyoloji:Tedavi




ERKEN Baslangicli PE : MgS04

e Inflamasyon cevabini azaltarak, ozellikle IL-6 ve
ATII Tip1 aktive eden otoantikorlar1 baskilar.

e Vaskiiler resistan parametrelerini azaltur.

e Plasental kanlanmayi artirir.




ASA ve DMAH:Erken baslangich PE

o APS

e Uterin arter Doppler notching
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Erken Baslangicli PE:Diger tedavi
modaliteleri

e Statin

e Vitamin D (Vit D ve PIGF birlikte EBPE tanisi)

e Kalsiyum
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OZET

e PE cok hizla ilerleyen bir tablodur.
* >34 GH da ¢ok biiytiik problem olusturmaz.

» Ancak < 32GH ve alti PREMATURITE NEDENIDIR.

» Onlemde basit ve pahali olmayan modalitelere (ASA)
karsin kisisel ve pahali tarama yontemleri?

* Yiuksek PE riski tasiyan gebelerin kardiovask hs acisindan
takipleri nasil olmali?

 Fetal programming (IUGR l1 fetuslarin gelecek KV -
davranis problemleri?)

e Gebelik sadece bebek tasima ve dogum olay1 degildir
gelecek icin (KV,meme) risk analizi olanagi saglar mi1?




Prof. Dr. Ligen Cengiz

Saygtyla aniyoruz ...
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