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Preeklampsi

* Tek basina ya da kronik hipertansiyona superempoze olarak major risk olusturur
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Neden degisti?

Bazi Sorunlar

* Preeklampsinin dinamik ve progresif
bir stire¢c olmasi

e Hastanin durumunun siirekli yeniden
degerlendirilmesinin gerekmesi

* Preeklampsinin ilk kez puerperiumda
ortaya cikabilmesi ya da
kotulesebilmesi

 Hekimlerin ve diger saglik
sunucularinin preeklampsinin
multisistemik tabiatini
degerlendirmekte yetersiz kalmalari,
tani icin zaman zaman tani
kriterlerine siki sikiya baglh kalma
hatasina dismeleri




ACOG: Gebelikte Hipertansiyon

Yaklasim

 Uzman Calisma Grubu
olusturulmasi

* Literaturin gozden
gecirilmesi ve kanit
duzeyinin siniflandirilmasi

e Dereceli Onerilerde
bulunulmasi
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Gestasyonal Hipertansiyon &\

e >20 haftada hipertansiyon gelismesi
— Cjnceden normotensif
— Sistolik > 140 mmHg

VEYA (VE/VEYA degil) -

— Diastolik 90 mmHg
— 4 saat arayla

e Kan basinci en gec postpartum 6. haftada
normale doner.




Preeklampsi

1. De novo
> Hafif
> Siddetli

2. Kronik Hipertansiyona Superempoze



Ha2€if Preeklampsi &

* Hicbir zaman “Hafif” degil
* Morbidite artar

e Mortalite artar

* Hizla kotulesmesi her an mumkun; ozellikle

— Erken basladiysa
— Eslik eden patolojiler varsa



Ha2fif Preeklampsi

Yeni Siniflandirma:
* PREEKLAMPSI

— Siddetli 6zellikler gostermeyen preeklampsi
 SIDDETLI PREEKLAMPSI

— Siddetli 6zellikler gosteren preeklampsi



Proteinuri &\

* Preeklampsi sadece HIPERTANSIF bir durum degil,
multisistemik bir sendrom

* Proteinuri, bu sendromik durumu test etmenin
geleneksel bir ydntemiydi
— Ancak bazi olgularda proteinuri olmaksizin eklampsi ya da
siddetli preeklampsi gorilebiliyor.
— Proteinlri miktari ile maternal veya fetal sonuclar arasinda
glclu bir korelasyon saptanamiyor.
* Yeni Oneri:
* Preeklampsi olarak siniflandirmak icin proteinuri sart degil; tim
sistemik belirti ve bulgular kullanilacak




Preeklampsi

Hipertansiyon
(140-159/90-109 mmHg 4 saat arayla
veya >160/110 birkac dakika arayla)

+

Sistemik Tutulum
(bir bulgu yeterli)

Proteinuri
— spot idrar protein/kreatinin >0.3
— >300 mg/24 saat
— >1+ dipstick test

Trombositopeni
— platelet <100,000/dL

Karaciger fonksiyon bozuklugu
— > x2 transaminaz duzeyi

Renal yetmezlik

— kreatinin >1.1 mg/dL

— baska renal hastalik yokken x2
Pulmoner 6dem
Serebral veya gorsel semptomlar

‘ ATIPIK PREEKLAMPSI terimi artik kullaniimiyor.



Siddetli Preeklampsi

Proteinuri

- spot idrar protein/kreatinin >0.3
- >300 mg/24 saat
- >1+ dipstick test

Trombositopeni

- platelet <100,000/dL
Karaciger fonksiyon bozuklugu

Hipertansiyon
(2160/110 mmHg 4 saat arayla)

+ — > x2 transaminaz diizeyi
- sag Ust kadran veya epigastrik agri
Sistemik Tutulum Renal yetr:ezltl.k_ L1 me/dL
(bir bulgu veterli) - reatinin >1.1 me/dL

— baska renal hastalik yokken x2
Pulmoner 6dem

Serebral veya gorsel semptomlar

‘ >5 gr/24 saat proteintri ve IUGR cikarildi.




Diger Kilavuzlar

Proteinuri (sart degil)
- spot idrar protein/kreatinin >0.3
- >300 mg/24 saat
— >2+ dipstick test
Trombositopeni

- platelet <150,000/dL
- DIC

— Hemoliz
Karaciger fonksiyon bozuklugu

- > x2 transaminaz dlizeyi

- sag Ust kadran veya epigastrik agri
Renal yetmezlik

— kreatinin >1.1 mg/dL

Pulmoner 6dem
Serebral veya gorsel semptomlar

INTERNATIONAL SOCIETY FOR THE STUDY OF HYPERTENSION IN PREGN.
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Ik kez tani kriteri

Uteroplasental disfonksiyon «

-fetal bliyime kisithhgi (IUGR, FGR)

ISSHP, rutin klinik uygulamada hafif ve siddetli
preeklampsi ayiriminin yapilmasini savunmuyor.
Bunun yerine, preeklampsinin major maternal
mortalite nedeni oldugu ve olgularin durumunun
hizla kotllesebilecegi diislincesiyle hareket
edilmesini Oneriyor.

Siddeti belirleyen temel faktorler:

-kan basinci kontroliinlin gligclesmesi

-klinik tablonun bozulmasi (pulmoner 6dem, eklampsi vb)
-trombositopeninin ve FGR’nin ilerlemesi

Serum urik asit dlizeyi ya da proteintri miktarinin,
dogum endikasyonu olarak kullanilimasi
onerilmiyor.



Diger Kilavuzlar

Renal tutulum

- Proteiniri spot idrar protein/kreatinin >0.3

. 24 saatlik idrar proteini ve dipstick
kullaniimiyor.

- serum kreatinin >1.1 mg/dL

- oligliri <80mL/4 saat
Hematolojik tutulum

- Trombositopeni: platelet <100,000/dL

- DIC

— Hemoliz
Karaciger tutulumu

- > x2 transaminaz dlizeyi

— sag Ust kadran veya epigastrik agri
Norolojik tutulum

- Eklampsi

- Klonusla birlikte hiperrefleksi

- Persistan basagrisi

- Persistan gorsel bozukluklar

— Stroke

Pulmoner 6dem

Uteroplasental disfonksiyon
-fetal bliyime kisithhgi (IUGR, FGR)

ISSHP, gorislerine paralel sekilde Hafif-Siddetli
preeklampsi ayirimi yok



Diger Kilavuzlar

Proteinuri (sart degil)
- >300 mg/24 saat
- >1+ dipstick test
. spot idrar protein/kreatinin kullanilmiyor
Karaciger fonksiyon bozuklugu
- transaminazlar, bb veya LDH'da artis
- sag Ust kadran veya epigastrik agri
- distk serum alb. dizeyi
- bulanti veya kusma
Hematolojik
- yliksek BK
- yliksek INR veya aPTT
— disik platelet
Renal yetmezlik
— serum kreatinin veya Urik asitte artis
Kardiopulmoner
- GOgus agrisi/dispne
- <%97 O, saturasyonu
Basagrisi veya gorsel semptomlar

No. 307, May 2014 (Replaces No. 206, March 2008)

Fetoplasental
-Anormal NST
-lUGR
-oligohidramnios
-Anormal Doppler

Hipertansiyon (140-159/90-109 mmHg) 15 dk
arayla yeterli



Diger Kilavuzlar

SIDDETLi PREEKLAMPSI

Asagidaki dogum gerektiren komplikasyonlardan biri:

-RENAL: akut renal yetmezlik + dializ endikasyonu

-HEPATIK: INR>2 + hematom veya riiptiir

-HEMATOLOJIK : platelet <50.000 * transfiizyon
ihtiyaci

-NOROLOVJIK: eklampsi + PRES * kortikal kérliik

veya retina dekolmani £ Glascow <13 +
stroke, TIA veya RIND

-KARDIOPULMONER: kontrol edilemeyen siddetli
hipertansiyon (>160/110) + pozitif inotrop
gereksinimi £ Ml veya Iskemi £ pulmoner
o6dem * intubasyon gereksinimi £ <%90 O,
saturasyonu * 1 saatten fazla >%50 O,
destegi

-FETOPLASENTAL (Plasenta dekolmani + IUEx
Reverse DV a dalgasi

No. 307, May 2014 (Replaces No. 206, March 2008)

Onemli Yenilik:

1-Masif proteiniri veya HELLP sendromu
cikanldi.

2-Pulmoner 6dem ve stroke ilave edildi.



Yeni Siniflamanin Pratige Etkileri

[Gestasyonal Hipertansiyonlu hasta ]

N

[ Preeklampsi Diagnostik Work-Up ]

[ Pozitif Bulgu ]%[ Gest. Htn. Yonetimi ]
+)
[ Spesifik Ayirici Tani ]

|

[ Pozitif Bulgu H Preeklampsi Yonetimi ]
+)

[ Spesifik Tedavi ]




Etyoloji

Risk Faktorleri
Patogenez
Patofizyoloji



KARDIOPULMONER

-Hipertansiyon

-intravaskuler hacimde azalma -Generalize 6dem
-Kardiomyopati / -Sol ventrikil disfonksiyonu
-Pulmoner 6dem -Respiratuar distress send. (ARDS)

Terrone DA, et al. Cardiopulmonary morbidity as a complication of severe preeclampsia HELLP syndrome.J Perinatol 2000

*Bauer ST & Cleary KL. Cardiopulmonary complications of pre-eclampsia.Semin Perinatol2009
*Desai DK, et al. Cardiac abnormalities in pulmonary oedema associated with hypertensive crises in pregnancy. Br J Obstet Gynaecol1996
*Thornton CE, et al. Acute pulmonary oedema as a complication of hypertension during pregnancy.Hypertens Pregnancy 2009



«Zeeman GG. Neurologic complications of pre-eclampsia.Semin Perinatol2009
*lto T, et al. MR angiography of cerebral vasospasm in preeclampsia.AINR Am J Neuroradiol 1995
*Hinchey J, Chaves C, Appignani B et al. A reversible posterior leukoencephalopathy syndrome.N Engl J Med1996

KARDIOPULMONER

-Hipertansiyon

-intravaskuler hacimde azalma -Generalize 6dem
-Kardiomyopati / -Sol ventrikil disfonksiyonu
-Pulmoner 6dem -Respiratuar distress send. (ARDS)

SSS

-Eklampsi —Koma

-Transient iskemik Atak (TIA)

-Reversible iskemik nérolojik defisit (RIND)
-Serebrovaskiiler Aksedant (CVA)

-Posterior reversible ensefalopati sendromu (PRES)




*Brown MA & Gallery ED. Volume homeostasis in normal pregnancy and pre-eclampsia: physiology and clinical
implications. Baillieres Clin Obstet Gynaecol1994

«Stillman IE & Karumanchi SA. The glomerular injury of preeclampsia.J Am Soc Nephrol 2007

*Henao DE, et al. A novel renal perspective of preeclampsia: a look from the podocyte. Nephrol Dial Transplant 2007
*Henao DE, et al. Glomerular disturbances in preeclampsia: disruption between glomerular endothelium and podocyte
symbiosis. Hypertens Pregnancy2010

*Martin AC & Brown MA. Could uric acid have a pathogenic role in pre-eclampsia?Nat Rev Nephrol 2010

KARDIOPULMONER

-Hipertansiyon

-intravaskuler hacimde azalma -Generalize 6dem
-Kardiomyopati / -Sol ventrikil disfonksiyonu
-Pulmoner 6dem -Respiratuar distress send. (ARDS)

SSS

-Eklampsi —Koma

-Transient iskemik Atak (TIA)

-Reversible iskemik norolojik defisit (RIND)
-Serebrovaskiiler Aksedant (CVA)

-Posterior reversible ensefalopati sendromu (PRES)

RENAL

-Glomeriiler endotelyozis
-Proteindiri -Podositiri

-Akut tibdiler nekroz (ATN)
-Akut bobrek zedelenmesi (AKI)




*Barton JR & Sibai BM. Gastrointestinal complications of pre-eclampsia.Semin Perinatol2009
*O’'Brien JM & Barton JR. Controversies with the diagnosis and management of HELLP syndrome.Clin Obstet Gynecol 2005
*Fang CJ, et al. Advances in understanding of pathogenesis of aHUS and HELLP.Br J Haematol 2008

KARDIOPULMONER

-Hipertansiyon

-intravaskuler hacimde azalma -Generalize 6dem
-Kardiomyopati / -Sol ventrikil disfonksiyonu
-Pulmoner 6dem -Respiratuar distress send. (ARDS)

SSS

-Eklampsi —Koma

-Transient iskemik Atak (TIA)

-Reversible iskemik norolojik defisit (RIND)
-Serebrovaskiiler Aksedant (CVA)

-Posterior reversible ensefalopati sendromu (PRES)

RENAL

-Glomeriiler endotelyozis
-Proteindiri -Podositiri

-Akut tibdiler nekroz (ATN)
-Akut bobrek zedelenmesi (AKI)

HEPATIK

-Periportal inflamasyon

-Hepatik disfonksiyon / yetmezlik
-Hepatik hematom / rliptir




*Brown MA. The physiology of pre-eclampsia.Clin Exp Pharmacol Physiol1995
*Fang CJ, et al. Advances in understanding of pathogenesis of aHUS and HELLP. Br J Haematol 2008

KARDIOPULMONER

-Hipertansiyon

-intravaskuler hacimde azalma -Generalize 6dem
-Kardiomyopati / -Sol ventrikil disfonksiyonu
-Pulmoner 6dem -Respiratuar distress send. (ARDS)

SSS

-Eklampsi —Koma

-Transient iskemik Atak (TIA)

-Reversible iskemik norolojik defisit (RIND)
-Serebrovaskiiler Aksedant (CVA)

-Posterior reversible ensefalopati sendromu (PRES)

RENAL

-Glomeriler endotelyozis
-Proteiniiri -Podositdiri

-Akut tubuler nekroz (ATN)
-Akut bobrek zedelenmesi (AKI)

HEPATIK

-Periportal inflamasyon

-Hepatik disfonksiyon / yetmezlik
-Hepatik hematom / riptar

HEMATOLOJIK

-Mikroanjiopatik hemoliz
-Trombositopeni
-Dissemine intravaskiiler Koagulasyon (DIC)




*Almog B, et al. Placenta weight percentile curves for singleton and twins deliveries. Placenta 2011

*Norwitz ER, et al. Prolonged pregnancy: when should we intervene? Clin Obstet Gynecol 2007

*Caughey AB, et al. What is the best measure of maternal complications of term pregnancy: ongoing pregnancies or
pregnancies delivered? Am J Obstet Gynecol 2003

Jones CJ, Fox H. Ultrastructure of the placenta in prolonged pregnancy. J Pathol 1978

*Mayhew TM, Barker BL. Villous trophoblast: morphometric perspectives on growth, differentiation, turnover and
deposition offibrin-typefibrinoid during gestation. Placenta 2001

*Mayhew TM, Wadrop E. Placental morphogenesis and the star volumes of villous trees and intervillous pores. Placenta
1994

*Dubiel M, et al. Fetal and placental power Doppler imaging in normal and high-risk pregnancy. Eur J Ultrasound 1999
*Dubiel M, et al. Computer analysis of three-dimensional power angiography images of foetal cerebral, lung and placental
circulation in normal and highrisk pregnancy. Ultrasound Med Biol 2005

*Burton GJ, Jauniaux E. Placental oxidative stress: from miscarriage to preeclampsia. J Soc Gynecol Investig 2004

KARDIOPULMONER

-Hipertansiyon

-intravaskuler hacimde azalma -Generalize 6dem
-Kardiomyopati / -Sol ventrikil disfonksiyonu
-Pulmoner 6dem -Respiratuar distress send. (ARDS)

SSS

-Eklampsi —Koma

-Transient iskemik Atak (TIA)

-Reversible iskemik norolojik defisit (RIND)
-Serebrovaskiiler Aksedant (CVA)

-Posterior reversible ensefalopati sendromu (PRES)

RENAL

-Glomeriiler endotelyozis
-Proteindiri -Podositiri

-Akut tibdiler nekroz (ATN)
-Akut bobrek zedelenmesi (AKI)

HEPATIK

-Periportal inflamasyon

-Hepatik disfonksiyon / yetmezlik
-Hepatik hematom / rliptir

HEMATOLOIJIK

-Mikroanjiopatik hemoliz

-Trombositopeni

-Dissemine intravaskiler Koagulasyon (DIC)

FETAL
-Fetal gelisme geriligi (IUGR, FGR)
-Makrozomi




KARDIOPULMONER
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SISTEMIK VE
UTEROPLASENTAL

PERFUZYONDA
AZALMA

KARDIOPULMONER

-Hipertansiyon

-intravaskuler hacimde azalma -Generalize 6dem
-Kardiomyopati / -Sol ventrikil disfonksiyonu
-Pulmoner 6dem -Respiratuar distress send. (ARDS)

SSS

-Eklampsi —Koma
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-Makrozomi




PATOFiZYOLOJIK TRIAD

1. Angiotensin Il (All) ve endothelin gibi
vazoaktif maddelere artan yanit
nedeniyle ortaya gikan

VAZOKONSTRUKSIYON SiISTEMIK VE
2. Kapiller sizinti ve total ekstraselliiler UTEROPLASENTAL

sivinin intravaskiler kompartmandan
interstisyel kompartmana kaymasina

PERFUZYONDA

bagli PLAZMA HACMINDE AZALMA AZALMA

3. Endotelial aktivasyonun tetiklemesiyle
ortaya c¢ikan ve intravaskiiler tromboza
neden olan PLATELET AKTiVASYONU

*Brown MA. The physiology of pre-eclampsia.Clin Exp Pharmacol Physiol1995

*Brown MA, et al. The renin-angiotensin-aldosterone system in pre-eclampsia.Clin Exp Hypertens 1997
*Brown MA & Gallery ED. Volume homeostasis in normal pregnancy and pre-eclampsia: physiology and
clinical implications. Baillieres Clin Obstet Gynaecol1994
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UTERO-PLASENTASYON DiSFONKSiYON

PREEKLAMPSiI SENDROMU



UTERO-PLASENTASYON DiSFONKSiYON

8-18 weeks 20 weeks - Term

==

Stage 1: Reduced
Placental perfusion | \ | Stage 2: Maternal
abnormal 1 ?2?2?2 Syndrome
implantation [ —

Fig. 1. Preeclampsia: a two stage disorder: preeclampsia is initiated by reduced
placental perfusion (Stage 1). This results in the release of factor(s) that leads to the
maternal systemic pathophysiological changes (Stage 2).

PREEKLAMPSiI SENDROMU

J.M. Roberts, C.A. Hubel. The Two Stage Model of Preeclampsia: Variations on the
theme. Placenta 30, Supplement A, Trophoblast Research, 2009



UTERO-PLASENTASYON DiSFONKSiYON

PREEKLAMPSiI SENDROMU



Stage 1 Defective placental implantation

Placental ischemia

Placental factors Systemic hemodynamic adaptation

Stage 2 Endothelial dysfunction

|

Reduced perfusion of affected organs

|

Clinical manifestation of pre-eclampsia




immiin Maladaptasyon

Genetik Predisposisyon

Trofoblast Defekti

Sitokinler
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Pathogenesis of Preeclampsia

Predisposition
Diabetes
Parnty

hypertension

!

Failure of conversion of
Spiral artenes to vascular
sinuses

Placenta produces thromboplastins causing
DIC, renin causing vasoconsiction

R ]

Poor renal perfusion
Hypertension
Proteinuna
edema
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Fetal growth
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Poor rend perfusion

Hypertension
Proteinuria

Preeclampsia ]
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Fetal / Placental Factors

* Impaired trophoblast invasion

| Cytokine release |

Maternal Risk Factors

* Multiple pregnancy
/ o el }| « Chronic hypertension
Poor placental Stress * Obesity
perfusion > * Diabetes
Intrauterine growth Endothelial
restriction damage
Vasopressor release |:> Hypertension (::l « Chronic hypertension
Proteinuria .
Glomerular damage |:> Renal impairment (|- Renal disease
Thrombosis * Thrombophilia
Platelet activation |:> Thombocytopenia =
Liver damage
Poor tissue perfusion I:> Convulsions
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Two-stage theory for development of pre-eclampsia
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GENETIK PREDiISPOZISYON

«»*Preeklampsili olgularin annesi, kizi, kizkardesi ve
torunlarinda preeklampsi riski artar.

+*Monozigotik ikizlerin ikisinde birden preeklampsi
gelisme orani dizogitiklere gore yiksektir.

+»*Fetal kromozom anomalileri (T13), mol hidatiform ve
preeklamptik annelerden dogan babalarin ¢ocuklarinda
risk artar.

«»*»Trombofili, hemodinami, endotel fonksiyonu, sitokinler,
oksidatif stres, lipid metabolizmasi, endokrin sistem ve
anjiyogenez baglantili 50°den fazla gen ileri stirtilmiistiir.
“*Genome-wide linkage ¢alismalari en az 3 preeklampsi
baglantili lokus ortaya koymustur;

2p12, 2p25 ve 9p13.

+*Preeklampsi ile iliskili belirgin tek bir genetik
mekanizma ortaya konamamistir.

++*Birden fazla maternal ve fetal gen, ¢evresel faktorler ve
bunlar arasindaki karmasik iliski preeklampsiye egilimin
ortaya ¢ikmasinda etkili gibi gozilkmektedir.

«Sibai B, et al. Pre-ec lampsia. Lancet 2005

*Salonen Ros H, et al. Genetic effects on the liabi lity of developing preec
lampsia and gestational hypertension. Am J Med Genet 2000

*Wilson ML, et al. Molecular epidemio ogy of preeclampsia. Obstet Gynecol
Surv 2003

*Ou de jans CB, et al. Genetics of preec lampsia: paradigm shifts. Hum
Genet 2007
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IMMUN MALADAPTASYON

«*Sperm ile kisa slreli temas preeklampsi riskini arttirir:
Primiparite, primipaternite, donor spermi, bariyer
kontrasepsiyon, prekonsepsiyonel dénemin kisa olmasi, >5
yil gebelik araligi..

“»*Felatio, dusik 6ykusu ve sigara riski azaltir.
“»*Preeklampside plasentada ortaya cikan hipoksi,
inflamasyon veya oksidatif stres trofoblastlarda apoptosis
yerine nekroz veya aponekroza yol acar. Maternal
dolasima birakilan nekrotik trofoblastlar makrofaj veya
dentritik hiicreler tarafindan fagozite edilir ve bu hiicreler
TNF-alfa, IL-12 ve IFN-c gibi sitokinler salgilarlar.
“*Normal gebeliklerde lenfosit dengesi Th2/ stipresér T-
helper lehinedir. Bu denge sitotoksik Th1 /pro-inflamatuar
T-helper olumsuz etkilerini baskilayarak, fetal allografta
yénelik maternal immdiin toleransin olusmasina olanak
saglar. Preeklampside bu denge tersine dénmdistiir.
«*Maternal immiin sistem, stres veya anormal hiicre
oliimiin anne agisindan “tehdit” olarak algilandigi i¢in
aktive olur. Ortaya cikan anti-fetal immiinite de
preeklampsi tablosunun olugsmasina neden olur.

«Saito S, et al. The role of the immune system in preeclampsia. Mol Aspects
Med 2007

*Huppertz B, et al. Hypoxia favours necrotic versus apoptotic shed ding of
placental syncytiotrophoblast into the maternal circulation. Placenta 2003
«Saftlas A, et al. Inmunogenetic Determinants of Preeclampsia and Related
Pregnancy Disorders. Obstet Gynecol 2005
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MEDIKAL VE GEVRESEL FAKTORLER

“+*MEDIKAL DURUMLAR: Maternal obesite, pregestasyonel
diabet, kronik hipertansiyon, kronik bébrek hastaliklari,
otoimmun konnektif doku hastaliklari preeklampsi riskini
arttirir.

“+OBSTETRIK DURUMLAR: Cogul gebelik, mole
hidatidiform

«*Pro-inflamatuar duruma yatkinhgi arttiran maternal
faktorler, gebeligin fizyolojik stresi ile biraraya geldiginde
sistemik / uteroplasental inflamatuar yanitin artisina
neden olurlar.

Duckitt K & Harrington D. Risk factors for pre-eclampsia at antenatal
booking: systematic review of controlled studies. BMJ2005

«Sibai BM. Risk factors, pregnancy complications, and prevention of
hypertensive disorders in women with pregravid diabetes mellitus.J Matern
Fetal Med 2000

*Chappell LC, et al. Adverse perinatal outcomes and risk factors for
preeclampsia in women with chronic hypertension. A prospective study.
Hypertension 2008

*Thadhani R, et al. High body mass index and hypercholesterolemia: risk of
hypertensive disorders of pregnancy.Obstet Gynecol1999

«Sibai BM, et al. Risk factors in healthy nulliparous women: a prospective
multicenter study.Am J Obstet Gynecol1995
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(" DESIDUAL iMMUN YANIT - EKSTRAVILLOZ )
TROFOBLAST ETKILESIMININ BOZULMASI

Defektif trofoblast invazyonu
Yetersiz spiral arter donlisimu
— UTERO-PLASENTASYON DiSFONKSIYON
/ Hipoperfiizyon

Hipoperfiizyon - reperfiizyon hasari

\

PLASENTAL ER, OXIiDATIF VE INFLAMATUAR STRESS ARTISI

> PREEKLAMPSi SENDROMU

PLASENTAL PATOLOJi

«»Uterin spiral arterlerin fetusun gereksinimlerini
karsilayacak sekilde remodellenmesi, uterin natural killer
hicrelerin (UNK) ve makrofajlarin burada akiimilasyonuna
ve vaskiler diiz kasi ve endotelyumu bozmalarini
gerektirir.

«*Ardindan invaziv ekstravilloz sitotrofoblastlar (EVC),
desiduayi ve myometriumun Ugcte birini infilte eder ve
spiral arter liimenlerini doserler.

+*Boylelikle spiral arterler, duslk kapasiteli-ytksek
rezistansli iken yliksek kapasiteli-diisiik rezistansli hale
donusdarler.

+»*Preeklampside bu siireg basarisizdir ve déniisemeyen
spiral arterler intermittant ve ylksek akim hizlari nedeniyle
hipoperfiizyona ve hipoperfiizyon-reperflizyon hasarina
yol acarlar.

+*Bu durum, endoplazmik retikulum igin guicli bir
stimulandir.

+*ER stress yaniti, hiicresel homeostazi koruyamaz ve
oksidatif ve inflamatuar stresi engelleyemezse
sinsityoblastik tabakanin apopitozu / nekrozu ortaya cikar.

*Smith SD, et al. Evidence for Immune Cell Involvement in Decidual Spiral
Arteriole Remodeling in Early Human Pregnancy. Am J Pathol. 2009
*Knofler M, Pollheimer J. IFPA Award in Placentology Lecture: Molecular
regulation of human trophoblast invasion. Placenta. 2012

*Erlebacher A. Immunology of the Maternal-Fetal Interface. Annu Rev
Immunol. 2013

*Burton GJ, et al. Placental Endoplasmic Reticulum Stress and Oxidative
Stress in the Pathophysiology of Unexplained Intrauterine Growth Restriction
and Early Onset Preeclampsia. Placenta. 2009
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Disfonks

»
P

iyon
v

PREEKLAMPSi SENDROMU

KUCUK SINYALCI MOLEKULLER (GAZOTRANSMITTER)

**NO (nitrik oksit), CO (Karbonmonoksit) ve H,S (hidrojen

Sulfid)

+*NO Sentaz (NOS), Hem Oksijenaz (HO) ve Sistationin

gama-liyaz (CSE) enzimleriyle plasental ve sistemik

uretilirler.

+*NO trofoblast invazyonunda ve vaskiiler direncin

azaltilmasinda rol alir. Antioksidan ve antikoagulandir.

+*CO anti-enflamatuar ve anti-apopitotiktir.

+*Preeklampside bu molekdillerin plasental ve maternal

damarlardan Uretimi azalmistir.

KLINIK ONEMI

«» Stabiliteleri saglanirsa, toksisiteleri kontrol edilebilirse
ve uygun verilis yollari gelistirilebilirse terapotik
potansiyelleri var.

*Bannenberg GL, Vieira HLA. Therapeutic applications of the gaseous
mediators carbon monoxide and hydrogen sulfide. Expert Opin Ther Pat. 2009
*Yang GD, et al. H(2)S as a physiologic vasorelaxant: Hypertension in mice
with deletion of cystathionine gamma-lyase. Science. 2008

*Gielen S, et al. Exercise-Induced Modulation of Endothelial Nitric Oxide
Production. Curr Pharm Biotechno. 2011

*Huang LT, et al. Roles of Nitric Oxide and Asymmetric Dimethylarginine in
Pregnancy and Fetal Programming. Int J Mol Sci. 2012

*Ahmed A. New insights into the etiology of preeclampsia: identification of key
elusive factors for the vascular complications. Thrombosis research. 2011
*Nakamura M, et al. Cellular mRNA expressions of anti-oxidant factors in the
blood of preeclamptic women. Prenatal Diag. 2009

*Wang KQ, et al. Dysregulation of Hydrogen SulfideProducing Enzyme
Cystathionine gamma-lyase Contributes to Maternal Hypertension and
Placental Abnormalities in Preeclampsia. Circulation. 2013
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OKSIDIZE LiPIDLER VE PROTEINLER

+»Oksidatif stress proteinleri ve lipidleri modifiye eder.
s*Maternal LDL, oksidize LDL’ye donustirilir. Oksidize
LDL, Lectin benzeri oksidize LDL reseptor-1'e (LOX-1)
baglanir.

+»*Preeklampside plasental ve sistemik LOX-1
ekspresyonu artmistir. Bu endotelial disfonksiyona ve
oksidatif stresste artmaya yol acar.

*Lee H, et al. Expression of lectin-like oxidized low-density lipoprotein
receptor-1 (LOX-1) in human preeclamptic placenta: Possible
implications in the process of trophoblast apoptosis. Placenta. 2005
Sankaralingam S, et al. Increased Lectin-Like Oxidized Low-Density
Lipoprotein Receptor-1 Expression in the Maternal Vasculature of
Women With Preeclampsia Role for Peroxynitrite. Hypertension. 2009
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x ¢ / Hipoperflizyon baglanir ve bunlarin anjiojenik etkisini nétralize eder,
< _ Hipoperflzyon - reperfiizyon hasar inflamatuar sitokinlere olan duyarhliklarini arttirir.
Medikal / Cevresel \ J . . T
Faktdrler v +*Soluble Endoglobulin (sEng) anti-anjiojeniktir.
S - Transforming growht faktor-B’ye baglanir ve anjiojenik
PLASENTAL ER, OXIDATIF VE INFLAMATUAR STRESS ARTISI etkilerini antagonize eder.
v +»*sFlt-1 ve skEng birlikte verildiginde sinerjistik etki
N . eder.
PLASENTAL FAKTORLERIN SALINIMI +»*Preeklampside sFlt-1 ve sEng seviyeleri artmis; VEGF
// AN ve PIGF seviyeleri azalmistir. Siddete koreledir.
(et T KLINIK ONEMI
//__:_\ ___________________________ preeklampsi daha fazla goriilmektedir. Prediktif bir
fm————— R —— - marker olarak rutin kullanima girebilir.
T | . . |
: O\I/(:glrzetclaliﬂg I;ar : : Ant:c;akr;glﬁgfnlk : *Maynard SE, et al. Excess placental soluble fms-like tyrosine kinase 1 (sFIt1) may contribute to
| JESS iuchohichy N - endothelial dysfunction, hypertension, and proteinuria in preeclampsia. The Journal of
A v v clinicalinvestigation. 2003
I’ Sinyalci ‘I ) « Endotelial *Powe CE, Levine RJ, Karumanchi SA. Preeclampsia, a Disease of the Maternal Endothelium
I olekiller '€ sistemik Endotelia The Role of Antiangiogenic Factors and Implications for Later Cardiovascular Disease.
! ! Disfonksiyon Circulation 2011

+Cindrova-Davies T, et al. Soluble FLT1 sensitizes endothelial cells to inflammatory cytokines by
antagonizing VEGF receptor-mediated signalling.Cardiovascular research. 2011

*Rana S, et al. Angiogenic Factors and the Risk of Adverse Outcomes in Women With
Suspected Preeclampsia. Circulation. 2012

*Rana S, et al. Clinical characterization and outcomes of preeclampsia with normal angiogenic
profile. Hypertension in Pregnancy. 2013

Soto E, et al. Lateonset preeclampsia is associated with an imbalance of angiogenic and anti-
angiogenic factors in patients with and without placental lesions consistent with maternal
underperfusion. J Matern-Fetal Neo M. 2012
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miRNA (mikroRNA)

“*miRNA, gen ekspresyonunu regiile eden kiigik RNA
turleridir. Trofoblastlar, ekzomlar icerisinde bolca
miRNA salarlar.

+*Preeklampside miRNA dlzeyleri artmistir.

KLINiK ONEMI

«*Biomarker olarak kullaniima potansiyelleri vardir.

*Gommans WM, Berezikov E. Controlling miRNA regulation in
disease. Methods Mol Biol. 2012

*Sargent |, et al. Extracellular vesicles in normal pregnancy and pre-
eclampsia. In: Harrison P, Gardiner C, Sargent |, editors. Extracellular
vesicles in health and disease. UK: Pan Stanford Publishing; 2014
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*Roe ND, Ren J. Nitric oxide synthase uncoupling: a therapeutic targetin
e cardiovascular diseases. Vascular pharmacology. 2012
Sinyalci 1 Sistemik Endotelial Sistemik

molekiller :4---

Disfonksiyon

inflamatuar Yanit

> PREEKLAMPSi SENDROMU

*Barut F, et al. Expression of heat shock protein 70 and endothelial nitric oxide
synthase in placental tissue of preeclamptic and intrauterine growthrestricted
pregnancies. Pathology, research and practice. 2010

*Scharfe-Nugent A, et al. TLR9 provokes inflammation in response to fetal DNA:
mechanism for fetal loss in preterm birth and preeclampsia. Journal of
Immunology. 2012

*Centlow M, et al. Placental expression profiling in preeclampsia: local
overproduction of hemoglobin may drive pathological changes. Fertil Steril. 2008
*Olsson MG, et al. Increased levels of cell-free hemoglobin, oxidation markers,
and the antioxidative heme scavenger alpha(1)-microglobulin in preeclampsia.
Free radical biology & medicine. 2010



Genetik
Predispozisyo

n (" DESIDUAL iMMUN YANIT - EKSTRAVILLOZ )

¢

I Sinyalci 1
! molekiiller le--
1 moleKkulier 1

‘o TROFOBLAST ETKILESIMININ BOZULMASI =" -7
E i Defektif trofoblast invazyonu : SlnyziIC| :
0O - Yetersiz spiral arter déntistimii j molekdller
[ Immun ) . N e e -
< Maladaptasyon BEmmal UTERO-PLASENTASYON DiSFONKSIYON
[Ty
ﬁ ¢ / Hipoperflizyon
‘o Hipoperfiizyon - reperfiizyon hasari
e« Medikal / Cevresel G Pop Y P Y J
Faktorler v
PLASENTAL ER, OXIDATIF VE INFLAMATUAR STRESS ARTISI
v
PLASENTAL FAKTORLERIN SALINIMI
/ N
AN
r ————————— /— ——\ r ————— é ————————————— -
| SOLUBLE FAKTORLER I i SINSITYOTROFOBLAST VEZIKULLERI :
- N 4
- ~ ~ — —_——
«~ A t—— . T —— T —— >
(o mm———— N pmmm——————— N T > (CTTTTTTT ~
I Oksidize lipidler : I Anti-angiogenik : (=== I’____-___‘ ; Prokoagilan
I veproteinler 1! faktorler 11 mRNA 1 Alarminler 1y gagearler |
| J i i D FE el 2 N ) [ \____;____'J

Sistemik
inflamatuar Yanit

Sistemik Endotelial
Disfonksiyon

Koagulasyon

> PREEKLAMPSi SENDROMU

FETUS

IUGR

PROKOAGULAN FAKTORLER

+*Preeklampside maternal plazma ve plasentada:
*Trobomodulin

*Tip 1 plazminojen aktivator inhibitora

*Doku faktori ve

*Prokoagulan fosfolipid diizeyleri artmistir.
«*Prokoagulan faktorlerdeki bu artis, preeklampside
rastlanan trombin formasyonu ve fibrin
depolanmasindaki artisla uyumludur.

KLINiK ONEMI

«*Biomarker olarak kullaniima potansiyelleri vardir.

*Rousseau A, et al. Elevated circulating soluble thrombomodulin
activity, tissue factor activity and circulating procoagulant p
phospholipids: new and useful markers for preeclampsia? European
journal of obstetrics, gynecology, and reproductive biology. 2009
*77.Teng Y, et al. The relationship between plasma and placental
tissue factor, and tissue factor pathway inhibitors in severe pre-
eclampsia patients. Thromb Res. 2010
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mikrovezikiller seklindedirler. Blyikltikleri 30 nm - 5
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«*Beraberlerinde tasidiklari faktorlerin anlasilmasina
ihtiyacg vardir.
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*Holder BS, et al. Heightened pro-inflammatory effect of preeclamptic
placental microvesicles on peripheral blood immune cells in humans.
*Biology of reproduction. 2012



Preeklampsi Siniflama Onerileri

Dominant patolojiye gore
— Plasental
— Maternal
Marker dizeylerine gore
- Angiogenik (1 sFlt-1 / PIGF)
- Non-angiogenik (N/{ sFlt-1/ PIGF)
Ortaya ¢ikis zamanina gore
- Erken (<34 hf)
- Geg (>34 hf)

Plasental = Angiogenik = Erken

Maternal = Non-angiogenik = Geg



Preeklampsi Siniflama Onerileri

Dominant patolojiye gore
— Plasental
— Maternal
Marker diizeylerine gore
- Angiogenik (1 sFlt-1 / PIGF) —
- Non-angiogenik (N/{ sFlt-1/ PIGF)

Plasental = Angiogenik = Erken

Maternal = Non-angiogenik = Geg

Ortaya ¢ikis zamanina gore
- Erken (<34 hf)

- Geg (>34 hf)

ERKEN GEC
PREEKLAMPSI PREEKLAMPSI
Siklik (%) %20 %80
Klinik semptomlar <34 hafta >34 hafta

Olumsuz sonuglar Yiksek (x20)

ihmal edilebilir

Fetal gelisim kisitlihg Yiksek ihmal edilebilir
Risk Faktorleri Aile 6ykisi Diyabet
Cogul gebelik
Yiksek BMI

ileri Maternal yas

*Oudejans CB, et al Genetics of preeclampsia: paradigm shifts. Hum Genet 2007
von Dadelszen P, et al. Subclassification of preec lampsia. Hypertens Pregnancy 2003

*Madazli R, et al. Preeklampsi Eklampsi Olgularimizin Perinatal ve Obstetrik Sonuglari. Ttrkiye Klinikleri J Gyne col Obst 2011

+Valensise H, et al. Early and late preeclampsia: two different maternal hemodynamic states in the latent phase of the disease. Hypertension 2008




Erken Preeklampsi

GEBELIKTE ARTAN RiSKLER YASAM BOYU ARTAN RISKLER

* Dahafazla IUGR *  Maternal kardiovaskdler hst

*  Perinatal mortalite *  Maternal kronik hipertansiyon

*  Plasental patoloji *  Maternal metabolik sendrom

*  Maternal mortalite *  Maternal renal hst

*  Rekirrens olasilig *  Kardiovaskiler hastaliga bagli 6lim riski
*  Nulliparite oraninin azalmasi *  Cocukta kardiovaskuler hastalik

*Poon LC, et al. Firsttrimester prediction of hypertensive disorders in pregnancy. Hypertension.

2009

*Chappell LC, et al. Adverse perinatal outcomes and risk factors for preeclampsia in women *Mongraw-Chaffin ML, et al. Preeclampsia and cardiovascular disease death: prospective

with chronic hypertension: a prospective study. Hypertension. 2008 evidence from the child health and development studies cohort. hypertension. 2010
«Stekkinger E, et al. Early-onset preeclampsia and the prevalence of postpartum metabolic *Davis EF, et al. Pre-eclampsia and offspring cardiovascular health: mechanistic insights from
syndrome. Obstet Gynecol. 2009 experimental studies. Clin Sci. 2012

*Davis EF, et al. Cardiovascular risk factors in children and young adults born to preeclamptic *Ogge G, et al. Placental lesions associated with maternal underperfusion are more frequent in
pregnancies: a systematic review. Pediatrics. 2012 early-onset than in late-onset preeclampsia. J Perinat Med. 2011

Fugelseth D, et al. Myocardial function in offspring 5-8years after pregnancy complicated by *Sebire NJ, et al. Term preeclampsia is associated with minimal histopathological placental

preeclampsia. Early Hum Dev. 2011 features regardless of clinical severity. J Obstet Gynaecol. 2005
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Ozet

Siniflandirma

. Tani kriterleri, preeklampsinin klinik variabilitesine, multifaktoriyel patogenezine,
multisistemik etkilerine ve prognostik belirteclerine uygun olarak daha genis bir

bakis acisiyla yeniden tanimlaniyor.

— Proteindri, artik preeklampsi tanisiicin sart degil. masif proteintri, siddetli preklampsiyi

gostermiyor.
— Hafif — Siddetli siniflamasi artik keskin cizgilerini kaybediyor.
- Fetal tutulum, ilk kez sendromun bir muhtemel bir komponenti olarak kabul ediliyor.

— Erken Preeklampsi / Gec¢ preeklampsi kavrami ve prediktif marker literatlirii cok genis, ancak hentiz

kilavuzlarda yer bulabilmis degiller.



Ozet

Etyopatogenez
. Etyoloji ve patogenez hala tam olarak bilinmiyor.
. “2 Stage Disease” kavrami tum klinik tablolari aciklayamiyor.

. Genetik, immunolojik, medikal, obstetrik ve cevresel risk faktorlerinin kadindan
kadina ve bir kadinin gebeliginden gebeligine farkli kombinasyonlarla etkili

olabilecegi dustinuliyor.
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