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Klasifikacia preeklampsie a jej vyvoj

e Symptomy (cefalea, potenie)

Priznakovs Priznaky (art. hypertenzia, proteinuria)

e \/Casna <34 t.t.
e Stredna 34-37 t.t.
e Neskora >37 t.t.

e Placentdrna (fetalny rast, PIGF)
e Kardiovaskularna (sFlt-1, srdcové indexy)

Etiologicka




Casova Klasifikacia preeklampsie

Tazka preeklampsia

(v€asna)
Rychla progresia Stredna
Komplikacie preeklampsia

Fetdlna morbidita

20 tyzders 34 tyzder

Porucha na placentarnej urovni
80% preeklampsia + fetalna rastova restrikcia

20% izolovana preeklampsia

Neskora preeklampsia
(mierna)
Spojena s poruchou
metabolizmu glukdzy
Nie je porucha placentacie

37 tyzden

Porucha na endotelidlnej
urovni (materska)
80% izolovana preeklampsia
20% preeklampsia

+ fetalna rastova restrikcia



Klasifikacia preeklampsie

20% 80%
Porucha Kardiovaskularna
placentacie dysfunkcia




Genetic factors
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Porucha transformécie spiralnych arterii

Normal pregnancy Pre-eclampsia
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Preeklampsia — zivot ohrozujuce komplikacie tenotenstva s nizkou

prevalenciou v CR, ale s predpokladanym vzostupom

n=105 486 15% komplikovanych tehotenstiev

Gestacna
hypertenzia
2,12%

Hroziaci predcasny
Normalne porod

1.55%
tehotenstvo

o | Abrupcia placenty
85 A’ 1.2%

Preeklampsia )i Bleeding ante partum
—— u Cardiovascular

Rastova restrikcia .
0.77% M Placenta praevia

s i Placenta abruptio

0.35% . . .

u Eclampsia

Rodi¢ka a novorozenec, UZIS 2013



Rizika komplikacii v tehotnosti stupaju s vekom rodiciek

76158 tehotenstiev, UCL Hospital: cohort study

15

PREDICTIVE PROBABILITY OF:

_ pre-eclampsia (PE)

% 10 -

3;5 small-for-gestational age (SGA) fetus

? miscarriage (Mis.)

5 sk

£ large-for-gestational age (LGA)
gestational diabetes mellitus (GDM)

Maternal age (years)

Khalil 2013, Ultrasound in Obstetrics & Gynecology



Charakteristika sucasnej tehotenskej populacie

Viac ako 18% tehotnych je vo veku nad 35 rokov
Vacésina zien ma len jedno dieta

Rastuci pocCet tehotenstiev pocatych pomocou metod
asistovane| reprodukcie

Zeny s vaznymi zdravotnymi problémami

PredCasné porody so 60% perinatalnou mortalitou

Znizujuca sa kvalita tehotenskej populacie



Obratenie pyramidy prenatalnej starostlivosti

Individualne riziko tehotnej z hladiska moznych
komplikacii v gravidite moze byt stanovené uz v
12. gestachom tyzdni

Potrat a IUFD
IUGR
Preeklampsia

Specialist
care 12-34W

Predcasny porod

Makrozomia

Gestacny diabetes

Aneuploidia

Nicolaides, KH, Prenat Diagn 2011



The Fetal Medicine Early prediCtion of
roundation preeclampsia

Vaternal history: a priori risk

Biophysical markers

Biochemical markers



The Fetal Medicine Early prediCtion of
roundation preeclampsia

Maternal history and biophysical & biochemical testing
Detection rate for FPR 10%

Age in yrs < 40 '
40 —+ 100 - 98
45 L o (
50 - 90 o5 92%
Weight in kg 70 ' ~ 87%
80 ' 80 -
90 ' 77%
Caucasian ' : 70
Afro-caribbean -+ 66,
South Asian —+ 60 - 5go
IVF —r 50
Type | diabetes —
Chronic hypertension ' 40 37%
SLE /APLA ——
Family history of PE —+ 30
Nulliparous ' = 20 20
Parous -no PE *+ i 15
Parous - previous PE ¢ u 10
7]
I LAY LTI | U | i 1 D
0 12 510 100 E = [ | 0.
= - 1
Odds ratio (95% CI) g 1 <32 <3 All
0.0 Early PE PE. Gestatlon at delwery [wks}




4

- Sucasna diagnostika preeklampsie

USA ACOG guidelines: arterialna hypertenzia v kombindcii s proteinuriou alebo s
inymi klucovymi symptomami

Arterialna hypertenzia

U Zeny a priori - TK,,, 2 140 mmHg alebo TK;, 2 90 mmHg pri dvoch meraniach aspori 4 hod po sebe po 20. TG

sys =

normotenznej -TK_ > 160 mmHg alebo TKg, 2 110 mmHg, art. hypertenzia se moZe overit za kratku dobu (minuty) pre v€asné zahdjenie

sys =
antihypertenznej terapie

Proteinuria

Alebo:

- pomer bielkovina/kreatinin > 0,3 (obe merané v mg/dL)

2 0,3 g bielkovin v 24-hodinovej vzorke mocu (alebo
dosiahnutie tejto hodnoty po extrapolacii z iného
casového intervalu) - metddami suchej chémie bielkovina na 1+ (pouzitie len pri nedostupnosti inych
kvantitativnych metdd)

sencil proteinurie, vznik'ktorehokolvek z nasledujucic

symptomov:

DOCytopenia, renalna insuriciencia, znorsenie pecenovyc
symptomy alebo poruchy vizu
N Ic E Hggﬁﬂ‘?,';ﬁ%ﬁféﬁgenence American College of Obstetricians and Gynecologists. Task Force on Hypertension in Pregnancy, 2013

unkcii, plucny edem, neurologicke



Definitions: Preeclampsia

Novy pohlad na S —

Expertenkonsens Konsensusstirke

[ ] [ ] [ ]
d efl n I C I u P E Praeklampsie: Jeder (auch vorbestehend) erhéhte Blutdruck = 140/90 mm Hg mit in

der Schwangerschaft neu auftretender Organmanifestation, welche keiner anderen

Ursache zugeordnet werden kann.

Machgewiesen durch sine der falgenden méglichen Krilerien

Aktualizacia odporucenych postupov T s
Nemeckej gynekologicko-porodnickej e st
v . 7 o Ofigune <80mLd h
spolo€nosti — v priprave S ———————

= Thrombozytopenia =100 GiL

o Hamelyse: Machweis mindestens eines Hamolyseparameters (2B
Schistozylen oder Fragmeniozyten, Haploglobin <0.3giL, LDH zwelfach
Uber der Refererz baw, =650 LIL)

@'Lﬁ R ITE URIVERSI TATS WD DN NERLIN

Leitlinienprogramm

Deutsche Gesellschaft fiir Definitions Preeclampsia

Gynakologie und urtshilfe (DGGQG) + Hepatsen
= Oberbauchschmerzen
o Transaminasenerhihung (zweifach Ober der Referenz)
+  MNeurologische Auffalligkeiten:
= Kopfschrmerzen
OSterreiChiSChe Gesellschaft fur o Sehstorungen, Visusstorungen bis zur Blindheit
R . . o Hyperreflaxie, Kloni
Gynakologie und Geburtshilfe (OEGGG) > Gonvutsionen (kiampsie)
VEGUT e
=  Pulmonal
o respiratorische Insuffizienz
Schweizerische Gesellschaft fur o Plewserguse

o SGANUGR entsprechend der Leitlinie IUGR (7)

Gyn 'aikoigg"iel u @L(mwg” @ (SGGQ) 2 Lamgenode

+ Prasklampsie-spezifische Systeme
o Verdnderung der angiogenan Faktoren (z B. sFit-1/PIGF)

@'Lﬁ R ITE URIVERSI TATS WD DN NERLIN

Verlohren S., 10t International Workshop on Prenatal Screening, Berlin 2018



e Patients with BP 2150 / 2100 mmHg may be hospitalized
e Patients with BP 2160 / 2110 mmHg should be hospitalized

e Antihypertensive treatment should be started in BP 150-160
/ 100-110 mmHg

 The intention of antihypertensive therapy is the reduction
of maternal complications

 The initiation of antihypertensive treatment of BP
>160/2110 mmHg should be done in the hospital

* The target blood pressure is <150 and 80-100 mmHg

 An ideal target blood pressure is not defined

Verlohren S., 10t International Workshop on Prenatal Screening, Berlin 2018



Screening preeklampsie v |. trimestri

= rozdelenie vSetkych tehotnych (s jednopocetnou
graviditou)
na dve skupiny:

Tehotné s vysokym rizikom Tehotné s nizkym rizikom
(screening pozitivny) (screening negativny)

\ 4 \ 4

e profylaxia ASA 150mg/d do 34.
t.t
e dispenzarizacia a CastejSie

" ASPRE

project

bez opatreni




Studia ASPRE

The NEW ENGLAN D
JOURNAL o MEDICINE

ESTABLISHED IN 1812 AUGUST 17, 2017 VOL. 377 NO.7

Aspirin versus Placebo in Pregnancies at High Risk
for Preterm Preeclampsia

Daniel L. Rolnik, M.D., David Wright, Ph.D., Liona C. Poon, M.D., Neil O’'Gorman, M.D., Argyro Syngelaki, Ph.D.,
Catalina de Paco Matallana, M.D., Ranjit Akolekar, M.D., Simona Cicero, M.D., Deepa Janga, M.D.,
Mandeep Singh, M.D., Francisca S. Molina, M.D., Nicola Persico, M.D., Jacques C. Jani, M.D.,

Walter Plasencia, M.D., George Papaioannou, M.D., Kinneret Tenenbaum-Gavish, M.D., Hamutal Meiri, Ph.D.,
Sveinbjorn Gizurarson, Ph.D., Kate Maclagan, Ph.D., and Kypros H. Nicolaides, M.D.

e Multicenter, double-blind randomised, placebo-controlled trial
e 1766 jednopocetnych gravidit
e Aspirin 150mg denne od 11.-14. t.t. do 36. t.t.

Conclusion:

Treatment with low-dose aspirin in women at high risk for preterm preeclampsia
resulted in a lower incidence of this diagnosis than placebo.

(odds ratio in the aspirin group, 0.38; 95% confidence interval, 0.20 to 0.74; P=0.004)




Konvenéna predikcia komplikacii preeklampsie

v druhej polovici gravidity (grav.hebd. 20+0 a viac)

» Velmi nizka pozitivna prediktivna hodnota

» AZ u 80% tehotnych sa Ziadna PE nevyvinie

PPH=
~2000
TK a proteinaria v predikcii
komplikacii PE

TK = krvny tlak; PPH = pozitivna prediktivna hodnota

Zhang J, et al. Obstet Gynecol 2001



Spolahliva predikcia rozvoja preeklampsie

v druhej polovici gravidity (grav.hebd. 20+0 a viac)

Nenaplnena lékarska potreba

‘Zlatym Standardom’ pre diagndzu preeklampsie je meranie proteindrie a
krvného tlaku, oboje su slabymi prediktormi preeklampsie

Slaba predikcia mo6ze viest k zbytocnym hospitalizaciam Zien, u ktorych
neddjde k rozvoju preeklampsie

Niektoré Zeny, u ktorych dojde k rozvoju preeklampsie mozu byt
prehliadnuté

N> NN,

é Spolahliva metoda kratkodobej predikcie preeklampsie je nutnostou




Angiogénne markery v predikcii rozvoja preeklampsie

Proangiogénne

Antiangiogénne

« PIGF
« VEGF
« TGFB

Fyziologicka placentacia
proangiogénne antiangiogénne
PIGF

VEGF sFlt-1

TGFpB sEng

A

sFlt-1
sEng

Preeklampsia

proangiogénne antiangiogénne

&

-
<&



Angiogénne markery v predikcii rozvoja preeklampsie

1M pomer
sFlt-1/PIGF

Pomer sFlt-1/PIGF je zvySeny uz 4-5 tyzdniov pred
klinickou manifestaciou preeklampsie

Levine et al. N Engl J Med 2004



Screening preeklampsie v Il. a lll. trimestri

Predictive Value of sFlt-1/PIGF Ratio - PROGNOSIS

The NEW ENGLAND
JOURNAL o« MEDICINE

ESTABLISHED IN 1812 JANUARY 7, 2016 VOL. 374 NO. 1

Predictive Value of the sFlt-1:PIGF Ratio in Women
with Suspected Preeclampsia

Harald Zeisler, M.D., Elisa Llurba, M.D., Ph.D., Frederic Chantraine, M.D., Ph.D., Manu Vatish, M.B., Ch.B., D.Phil.,
Anne Cathrine Staff, M.D., Ph.D., Maria Sennstrom, M.D., Ph.D., Matts Olovsson, M.D., Ph.D.,
Shaun P. Brennecke, M.B., B.S., D.Phil., Holger Stepan, M.D., Deirdre Allegranza, B.A., Peter Dilba, M.5c.,
Maria Schoed|, Ph.D., Martin Hund, Ph.D., and Stefan Verlohren, M.D., Ph.D.

v Multicenter prospective study in suspected pregnancies with PE
2440 — 36+6 weeks
v Primary objective was to assess whether a low ratio predicts absence of PE
within 1 week Zeisler. et al. 2016

<



sFlt-1/PIGF ratio (log scale)
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Zeisler et al. N Eng J Med 2016



Rule out of preeclampsia within 1 week

% (95% CI)

Development cohort

(n=500)

98.9
(97.3—99.7)

Sensitivity o 7)
80.0

Specifici
pectiicity (76.1—83.6)

Validation cohort

(n=550)

99.3
(97.9—99.9)

80.0
(51.9—95.7)

78.3
(74.6—81.7)

Sensitivity(%)

PROGNOSIS - vysledky

— Development cohort

Validation cohort

100 o ]
I
80
60 o
Development 89.8%
40 .
cohort (83.6—96.0)
Validation 86.1%
20 o cohort (79.8—92.4)
0 o l
I I I 1 1 1
100 80 60 40 20 0
SPecificit}f (%)

Pomocou pomeru sFlt-1/PIGF s cut-off hodnotou <38, méZeme vylucit preeklampsiu na

1 tyzden s negativnou prediktivnou hodnotou 99.3% a s vysokou senzitivitou a Specificitou

Zeisler et al. N Eng J Med 2016



Pomer sFIt1/PIGF — klinicka implementacia

Opinion

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

H. Stepant, 1. Herraizt, D. Schlembach*§,
S. Verlohren(, S. Brennecke**, F. Chantrainetf,

l | L I RASO' l N D E. Kleintt, O. Lapaire§§, E. Llurbaqq, A. Ramoni***,
M. Vatishttt, D. Wertaschniggttt and A. Galindot

in Obstetﬂcs & Gyneco|ogy tUniversity Hospital Leipzig, Department of Obstetrics,
Leipzig, Germany; tFetal Medicine Unit-SAMID,

Department of Obstetrics and Gynaecology, Hospital

Ultrasound Obstet Gynecol 2015; 45: 241-246 Universitario 12 de Octubre, Universidad Complutense,
Madprid, Spain; § Vivantes Clinic Berlin-Neukolin,

Department of Obstetrics, Berlin, Germany;

[ Department of Obstetrics, Campus Virchow-Clinic,

Charité University Medicine Berlin, Berlin, Germany;

**The Royal Women’s Hospital, University of

v A4 r v [4
t . C . UZ S u Ca St O u Melbourne, Melbourne, Australia; T1Department of

Obstetrics and Gynaecology, University of Liege, CHR

N a’ rod ny’c h od po ru Ee ny’c h Citadelle, Liege, Belgium; 13 Women’s Clinic and
Polyclinic, Munich Technical University Hospital,

Munich, Germany; §§Department of Obstetrics and

post u pov v N e m e c ku (20 1 5 ) Gynaecology, University Hospital Basel, Basel,

Switzerland; ({Department of Obstetrics,

V I'k H B 't z °° 2016 Maternal-Foetal Medicine Unit, Vall d’Hebron

a vo e ej rl a n I l University Hospital, Universitat Autonoma de
Barcelona, Barcelona, Spain; ** * Department of

Obstetrics and Gynaecology, Innsbruck Medical

University, Innsbruck, Austria; t11Nuffield Department

of Obstetrics and Gynaecology, University of Oxford,

Oxford, UK; t3fDepartment of Obstetrics and

Gynaecology, Paracelsus Medical University, Salzburg,

Austria



Trend sFlt-1/PIGF

ULTRASOUND €9) Cislo vykonu Nézev vykonu Odbornost|Frekvencia| Body

in Obstetrics & Gynecology isuog Stanovenie placentarneho
81739 rastového faktoru (PIGF) v 801 (12 /1 rok| 930
[udskom sére alebo plazme

Original Paper =~ & Open Access @ ® @

The sFIt-1/PIGF Ratio: ruling out pre-eclampsia for up to 4 weeks Stanovenie koncentracie

and the value of retesting solubilného faktoru 12/1

H. Zeisler, E. Llurba, F.). Chantraine, M. Vatish, A. C. Staff, M. Sennstrém, M. Olovsson, 81741 podobného tyrozinkinéze 1 801 §tvrt’rOén 932
S. P. Brennecke, H. Stepan, D. Allegranza, M. Schoedl, S. Grill, M. Hund, S. Verlohren g (SFlt-l) v ludskom sére alebo e

First published: 16 July 2018 | https://doi.org/10.1002/uog.19178 | Cited by: 1 plazme

Ciselnik zdravotnich vykon VZP CR
e post-hoc analyza zo studie PROGNOSIS, n = 1050, suspektna PE
* sFIt1/PIGF <38
e NPH: 2tyzdne -97,9%
3 tyzdne —95,7%
4 tyzdne — 94,3% (senzitivita 66,2%, Specificita (83,1%)

* mediany narastu pomeru sFlt-1/PIGF: 2 tyzdne - A 31,22 (PE) vs. A 1,45 (nonPE), P<0,001
3 tyzdne - A 48,97 (PE) vs. A 2,39 (nonPE), P<0,001

Retestovanie sFit-1/PIGF o 2 tyzdne zvySuje zachyt PE I




ICAM-1

e aktivita prostrednictvom vazby na integriny [32-
integriny leukocytov

e regulacie adhézie leukocytov na endotel, ako aj na
migraciu leukocytov

e odrazaju mieru rozvoja placenty a transformacie
spiralovitych artérii

Gupta T et al. Int J Reprod Contracept Obstet Gynecol. 2017 Jun;6(6):2231-2237



e transmembranovy receptor v membrane cievnych
endotelovych buniek

e sprostredkuva adhéziu leukocytov na endotel a
migraciu/extravazdaciu cez cievnu stenu

e zvysené séroveé koncentracie VCAM-1 odrazaju zvysenu
expresiu tejto molekuly na endotelovom povrchu

Tethering Roling  Integrin activation Firm adhesion Diapedesis

N -~ \ b . _J'
/ Chemokine- A\ .
\ receptor = X x
[\'t - gy \ - £ o,B-integrin -
ectin \ -

i
ele |.n— igan? MadCﬁM-l ﬂ\
-1 cCcX282-B /
! Natalizumab,
PF-00547659  Vedolizumab,
Etrolizumab

Lobatdn T, et al. Aliment Pharmacol Ther 2014; 39:579-594.



Fraktalkin

The American Journal of

e CX3CL1 (Fractalkin) je atypicky chemokin PATHOLOGY

e podiela sa na pocCetnych zapalovych ochoreniach

e antiapoptotické schopnosti

Prie¢ne pruhované svalstvo Pectef Pankreas
1;4.
Leptin (+)"
-~ [ A b1 %\ ‘)

Tukove tkanivo

l Placenta [ Imunitny systém |
Fraktalkin/CX3CL1 ]
SPARC/osteonektin

Ronen, J. et al.:. Cureus, 2018



Statiny a PE
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Pravastatin for Preventing and Treating
Preeclampsia: A Systematic Review

Enrique Esteve-Valverde, MD,* Raquel Ferrer-Oliveras, MD, PhD, 7
Natilia Gil-Aliberas, MD.* Antonia Baraldés-Farré, MD, PhD,}
Elisa Llurba, MD, PhD.§ and Jaume Alijotas-Reig, MD, PhD, MSc¥ ||

)P > IMPAIRED TROPHOBLAST INVASION

-

PLACENTAL Pathogenic
MALPERFUSION factors ™
placenta

1 oxidative stress
| nitric oxide

ADVERSE 1 Endothelial dysfunction
PREGNANCY 1 Inflammation (complement activation)
OUTCOMES 1 Procoagulant factors

Girardi G., J Reprod Immunol 2017

Nielen znizenie LDL-cholesterolu, ale i cela rada modulacnych pleiotropnych efektov...

Molecular Mechanisms and Cellular Effects of Statins

Cell Type

Molecular Mechanisms

Cellular Effects

Endothelial cells

VSMC
Platelets

Monocytes/macrophages

Endothelial progenitor cells

Increased eNOS expression

Decreased ROS production

Increased expression of 1-PA

Decreasing expression of PAI-1

Increased expression of ET-1

Increased expression of VEGF

2.1. Reduced AT-1 receptor expression, reduced ROS

2.2. Reduced proliferation

Inhibition of platelets adhesion, decreased
biosynthesis of TXA2

Modulation of peroxisome proliferator-activated receptor
y and nuclear factor kB expression, reduced secretion
of MMP, reduced secretion of MCP

Reduced macrophage cholesterol accumulation

Increased mobilization of stem cells

Improving endothelial function
Decreasing oxidative stress
Preventing thrombosis
Attenuating vasoconstriction
Attenuating inflammation
Improving angiogenesis
Attenuating vasoconstriction
Inhibiting VSMC proliferation
Preventing thrombotic responses

Immunomodulation

Enhancing the stability of atherosclerotic
plagues

Improving neovascularization and
re-endothelialization




Studia STATIN

RandomiSed conTrolled trial with prAvasTatin versus
placebo for preventloN of preeclampsia

12/2016 — 3/2021

Multicenter, double-blind randomised, placebo-controlled trial
1120 high risk singleton pregnancies

Screening v 35+0 — 36+6 t.t. (anamnéza, MAP, PIGF, sFlt-1)
Profylaktické podavanie Pravastatinu 20mg denne

Hypotéza: u tehotnych so zvySenym rizikom rozvoja PE po 37. t.t.
Pravastatin sniZuje jej incidenciu a zavaznost

International Clinical Trials Registry Platform, ISRCTN16123934



Terapia - plasmaticka aferéza sFlt-1

e Zatial experimentdlna a kontroverzna (malo studii

CLINICAL RESEARCH | www jasn.org

Pregnancy Hypertension

Removal of Soluble Fms-Like Tyrosine Kinase-1 by
Dextran Sulfate Apheresis in Preeclampsia

journal homepage: www.elsevier.com/locate/preghy

Ravi Thadhani,* Henning Hagmann,” Wiebke Schaarschmidt,* Bernhard Roth,®

. + =1 . . . . . .
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Terapia - sSiRNA downregulace sFlt-1
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* Short interfering RNA — selective sFlt-1 silencing in placental tissue

e Mysacie a pavidnie modely PE

« U¢&innd a bezpeéna downregulacia sérovych hladin sFlt-1 s Upravou klinickych
symptomov PE

* Neprechadza placentarnou bariérou

* Nie je hepatotoxicita, oftalmotoxicita, teratogenita

* Pravdepodobne neprestupuje do materského mlieka

* Bezpeclné znizenie hladin sFlt-1 o cca 50% (totélny knock-down vedie ku krvacavym komplikaciam)

* Relativne jednoducha vyroba, bezproblémové skladovanie, jednoducha s.c. aplikacia

Turanov A., et al. Nat Biotechnol. 2018



Odporucany postup po 20 tyzdni tehotnosti

Tehotna (220 TG, aTK=140/90 Torr), resp.
pozitivny PTS na PE

sFlt-1/PIGF
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KVP>0,3 g/24 hod.

Vysoké riziko
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ZAVER

e Screening preeklampsie v |. trimestri rozdeluje
tehotné na rizikové a nerizikové z hladiska rozvoja

preeklampsie

e VV druhej polovici gravidity m6zeme toto riziko
upresnit pomocou testovania pomeru sFlt-1/PIGF a
vylucit preeklampsiu na 1 tyzden

e Testovanie pomeru sFlt-1/PIGF je vhodné vykondvat
u symptomatickych tehotnych a u
asymptomatickych rizikovych tehotnych (s
pozitivnym screeningom rizika preeklampsie v I.
trimestri)
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