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[TpoekAauyia

Countries reporting on preeclampsia and eclampsia, 2002-2010 2% to 8% of all pregnancies globally and about

3.4% in the United States.

* Over 10 million women around the world develop
pre-eclampsia annually

« 76 000 pregnant women die each year from pre-
eclampsia and related hypertensive disorders
globally

* Every 7 minutes one woman loses her life due to
these often preventable conditions

\:] Reporting on preeclampsia
':l Reporting on eclampsia

* 500 000 babies die from pre-eclampsia and other

e e hypertension disorders annually
[ | Datanot available 0 1250 2500 5000 Kiometers
|:| Not applicable | = o=

* Over 2.5 million preterm births are caused by pre-

The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever Data Source: World Health Organization

on the part of the World Health Organization conceming the legal status of any country, territory, city or area or of its authorities, Map Production: Public Health Information .

o conceming the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border lines for which and Geographic Information Systems (GIS) Y e CI a m p S | a e a C h ye a r
there may not yet be full agreement. World Health Organization ©WHO 2012 Allrights reserved

http://prenataltesting.perkinelmer.com/total_partner/pre-eclampsia_screening
https://www.nichd.nih.gov/health/topics/preeclampsia/conditioninfo/risk



http://prenataltesting.perkinelmer.com/total_partner/pre-eclampsia_screening
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Variation in causes of maternal mortality worldwide
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Blood Pressure (BP) = Cardiac Output (CO) x Systemic Vascular Resistance (SVR)

Hemodynamic changes in normal pregnancy
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Weeks of pregnancy

Normal pregnancy is characterized by an increase in cardiac
output, a reduction in systemic vascular resistance, and minimal
change in mean blood pressure. These changes are associated
with a 10- to 15-beat/minute increase in heart rate.

Copyrights apply



INFLAMMATION/
INFECTION
TNF-a, Leptin,

Uric acid

urinary tract
infection
periodontal disease

SYSTEMIC
ENDOTHELIAL
DYSFUNCTION

VEGF, PIGF, sFlt-1,

ABNORMAL DEVELOPMENT OF THE
PLACENTA

Abnormal remodeling of spiral arteries

IMMUNOLOGIC
FACTORS

HLA class |
antigens:

HLA-C, HLA-E,
HLA-G

Defective trophoblast differentiation

Hypoperfusion, hypoxia, ischemia

Preeclampsia INCREASED

SENSITIVITY TO
ANGIOTENSIN II

GENETIC FACTORS

STOX1 mutation on
10922

family history X 2-5

ENVIRONMENTAL
FACTORS

Maternal BMI

. preeclampsiain a
Low Calcium intake

previous pregnancy X 7



Stereographic representation of myometrial and endometrial
Placental vasculature arteries in the macaque

Above are shown parts of myometrial arcuate arteries from which
myometrial radial arteries course toward the endometrium. There are
found larger endometrial coiled arteries and smaller endometrial basal
arteries.




O oxnuatiopde Tov TAAKoVVTA apXidel Je TNV eupuTELON
TNe BAACTORBOTNG O0TO evdourtplo tNnv 10" nuépa petd
TN YOVIOTIOiNoN TOov dapiov

IINAKOYNTOIIOIHZH

Maternal

TpopofAdoTn = SoUkO 0T OLXEI0 TOV TAAKOVVTA

* KUTTapo-tpopoPfAdotn
* JUYKLT10-TPOPOPAATTN

* IIoAvdpOpeg JwakAadigoueveg povadeg (XOPLaKES
Adxvec)

O1 RUTTAPOTPOPOPRAACTES UETAVACTEVOVY OTOV
avAd TGOV OTeLPoeldcdV APTNELCOV Kal otadiard
AVTIKAOW0TOVY TO €Vv80ONAl0 TV ayyeiwv
Matemal AVTCOV KAl TRHRA TOV PVTKOV TOVE TOTYCONATOC.

endothelial cells

Ov aAAayég avtéeg ov ovupaivouvy oto ayyelard
31KTVO TNC PNTPAC PETAPOPPCIVOVY TA aAyyela oe
éva ovOTNHA HEWHEVEOV AVIIOTAOE®V [
XAPNAnNg meong Kalt peydAng pong COOTte va
avénbei n mapoxn aipatog KAl va KAALQPOovV Ol
avéavopeveg avAaykeg TOL euPpvoy KAl TOU
mAarovvta




ITIaBoyéveon mpoerAamlriac

Impaired trophoblast invasion
Impaired trophoblast differentiation
Medical conditions that predispose to vascular insufficiency
Obstetrical conditions that increase placental mass with a relative decrease in placental blood flow

v

Placental hypoperfusion/ischemia

\J A

Fetal growth restriction Oligohydramnios

Y

Increased secretion of sFit-1 and soluble endoglin, decreased
availability of VEGF, PIGF, and other mediators of endothelial function

v

Systemic endothelial dysfunction

|
v v v

Platelet Edema Hemolysis
activation
Hypertension CNS changes leading Glomerula Hepatic ischemia
to headache, endotheliosis, and necrosis
seizures and visual proteinuria,
disturbances and renal
insufficiency




DEFINITIONS / DIAGNOSTIC CRITERIA



Blood pressure

systolic BP (mmHg) | diastolic BP (mmHg)

Moderate 150-159 100-109



Back supported

Arms supported at
the level of the heart

Legs uncrossed Position for adjustable chair Position for adjustable table



YNEPTAZIKEZ AIATAPAXEZ THZ KYHZH2

NPOEKAAMWIA/EKAAMWIA Preeclampsia-eclampsia

XPONIA/MPOYNAPXOYZA YMEPTAZH *  JuotoAwn mieon 2140 mmHg r} / ko StaotoAwkn miieon 290

Chronic (preexisting) hypertension mmHg ,
*  TIPONyELtaLl TG EYKUHOOUVNG

* N elval mopovoa touldxlotov SUo GopPEG TPV Ao TNV
20n eBdopada tng KUNONG
* N MOPAPEVEL TIEPLOCOTEPO amd 12 eBdopadeg petd tov

TOKETO
MPOEKAAMWIA ZE EAADQOZ XPONIAZ Euddvion npwreivoupiag, ducAettoupyia TeAkwv opydvwy 1
/HPOYHAPXOYZAZ YMNEPTASHS kat ta duo MET('X g 20 EBSOM('XSEQ Kl')r]O'I’]C (013 VUVG(KG UE

. . . xpovia / mpolndpyxovoa UTEPTOON.
Preeclampsia-eclampsia superimposed upon

chronic hypertension

American College of Obstetricians and Gynecologists, Task Force on Hypertension in Pregnancy. Hypertension in pregnancy. Report of the American College of
Obstetricians and Gynecologists' Task Force on Hypertension in Pregnancy. Obstet Gynecol 2013; 122:1122



Kpitnpwa didyveoone IIposkAapliac

Systolic blood pressure =140 mmHg or diastolic blood pressure
=90 mmHg on two occasions at least four hours apart after 20
weeks of gestation in a previously normotensive patient

If systolic blood pressure is =160 mmHg or diastolic blood pressure is
=110 mmHg, confirmation within minutes is sufficient

and

Proteinuria =0.3 g in a 24-hour urine specimen or protein/creatinine
ratio =0.3 (mag/ma)(30 mg/mmol)

Dipstick =1+ if a quantitative measurement is unavailable

New-onset hypertension with the new onset of any of the following
(with or without proteinuria):

Platelet count <100,000/microL

Serum creatinine >1.1 mg/dL (97.2 micromol/L) or doubling of the
creatinine concentration in the absence of other renal disease

Liver transaminases at least twice the upper limit of the normal
concentrations for the local laboratory

Pulmonary edema

Cerebral or visual symptoms (eg, new-onset and persistent
headaches not responding to usual doses of analgesics™; blurred
vision, flashing lights or sparks, scotomata)

American College of Obstetricians and Gynecologists, Task Force on Hypertension in Pregnancy. Hypertension in pregnancy. Report of
the American College of Obstetricians and Gynecologists' Task Force on Hypertension in Pregnancy. Obstet Gynecol 2013; 122:1122



Kpitnpwa didyveoone IIposkAapliac

Uteroplacental dysfunction

» fetal growth restriction

« abnormal umbilical artery Doppler
waveform analysis

» stillbirth

FIGO adopts the definition of PE as provided by the

International Society for the Study of Hypertension in
Pregnancy (ISSHP).




IIpoekAam\ia: ITapayovtec Kivovvou

Past history of RR 8.4,95% CI 7.1-9.9
preeclampsia

A family history of preeclampsia in a first- RR 2.90, 95% CI 1.70-4.93

degree relative

Pregestational diabetes RR 3.7,95% CI 3.1-4.3

Prior pregnancy complications associated with placental insufficiency

Chronic hypertension RR 5.1, 95% CI 4.0-6.5

fetal growth restriction RR 1.4, 95% CI 0.6-3.0
Systemic lupus
erythematosus
Antiphospholipid
syndrome

RR 1.8,95%CI 1.5-2.1
abruption RR2.0,95%CI 1.4-2.7

RR 2.8,95% CI 1.8-4.3 stillbirth RR 2.4, 95% CI 1.7-3.4

Prepregnancy body mass
index >25

body mass index (BMI)
>30

RR R.1,98% CI&.0-2.2 Advanced maternal age

RR 2.8, 95% CI 2.6-3.1 maternal age 235 RR 1.2,95%CI 1.2-2.0

Chronic kidney disease maternal age 240 RR 1.5,95% CI 1.2-2.0

(CKD)

RR 1.8,95%CI1.5-2.1

Use of assisted reproductive technology RR 1.8,95%CI 1.6-2.1

Multifetal pregnancy RR 2.9, RR 2.6-3.1

First pregnancy RR2.1,95% CI 1.9-2.4
(nulliparity)

Bartsch E, et al. BMdJ. 2016



Table 1 Maternal Complications in Preeclampsia

Acute
Eclampsia
Stroke
Abruptio placentae/disseminated intravascular
coagulation
HELLP syndrome
Liver hemorrhage/rupture
Pulmonary edema/aspiration
Adult respiratory distress syndrome
Acute renal failure

Long-term
Chronic hypertension
Diabetes mellitus
Chronic renal failure
Coronary artery disease
Neurologic deficit
Premature death

b

HELLP, hemolysis, elevated liver enzymes, low platelets.

Ghulmiyyah L., et al. Semin Perinatol. 2012



Fetal complications

* FGR
e Oligohydramnios
e preterm birth

medically or
obstetrically indicated

Fetal deaths per 10,000 pregnancies

* Increased perinatal
mOrbldlty and T T T T T T T T T T T T T T T ]
mortality 2526 27 2829 3031323334 35 36 37 383940

Week of gestation

Harmon QE, et al. Obstet Gynecol. 2015



Pre-eclampsia and the risk of Autism Spectrum Disorder

Study

Walker et al, (2015)"
Xiang et al, (2015)"
Polo-Kantola et al, (2014)¢
Mann et al , (2010)°
Langridge et al, (2013)"
Dodds et al, (2011)*
Burstyn etal , (2010)%
Buchmayer et al, (2009)'®
Larsson et al, (2005)*
Glasson et al, (2004)"

Overall
Q=12.37, p=0.19, ,=27%

RR (95% CI) % Weight

1.32(1.07-1.49) 17.4
1.44 (1.22-1.70) 17.4
1.36(1.08-1.73) 112
] 1.68 (1.26-2.27) 8.0
1.03(0.83-1.27) 128
L 1.24 (1.02-1.52) 14.0
= 1.49 (1.00-2.23) 4.7
1.48 (1.07-2.00) 7.2
= 1.51(0.84-2.66) 2.5
4.8

<P 1.32 (1.20~.45) 100.0

I I 1 I
0.8 1.2 1.6 24
Relative risk

Dachew BA et al. Br J Psychiatry. 2018



Preeclampsia

early-onset late-onset
< 34 weeks > 34 weeks

Valensise H, et al. Hypertension. 2008, Lisonkova S, et al. Am J Obstet Gynecol 2015, Mifsud W, et al. Fetal Diagn Ther. 2014



Preeclampsia: 3.11 %

FIGURE
Gestational age—specific incidence of preeclampsia, singleton
deliveries, Washington State, 2003-2008

14

12 4 /
10 4

Rate per 1000 ongoing pregnancies

(<)20 22 24 26 28 30 32 34 36 38 40 242
Gestational age (weeks)

Lisonkova. Early- vs late-onset preeclampsia. Am | Obstet Gynecol 2013.



1. Early-onset PE (with delivery at <34+0 weeks of gestation)

2. Preterm PE (with delivery at <37+0 weeks of gestation)

3. Late-onset PE (with delivery at 234+0 weeks of gestation)

4. Term PE (with delivery at 237+0 weeks of gestation).




SCREENING



N I C National Institute for
Health and Care Excellence
H mpoPAedn mpoekhopiog pmopel va Boolotel HOVO O MOAPAYOVIEG KIVOUVOU OO TO OTOULKO KOL HOLEUTLKO

LOTOPLKO TNG KNTEPQLG.

Auénuévog kivduvog: 1 mapayovtag uPnAol KvdUVoU 1] TOUAAXLOTOV 2 APAYOVTEG LETPiOU KlvOUVOU

O tapayovteg uPnAov Kivduvou nepthapfavouv:

YTnepTaoLkn VOOOC O€ TIPONYOUEVN EYKULOCUVN

Xpovia vedpiki vooog

AuToAvVOOoO VOO LOTA, OTIWG O CUCTNHUATLKOG EpUONuatwdng AUKog f To aviidwodoAtdiké cuvdpopo
AwaBAtng tumou 1 1) tumov 2

Xpovia uméptacn

OL napAayovteg HeTpiou KivdUvou meplAapBavouy:

MpwTtn eyKupoouvn

HAlkla pntépag avw twv 40 eTwv

Xpoviko dtaoctnua peta€l SU0 EYKUHOOUVWVY Avw Twv 10 eTwv

Asiktng Malog Zwpoatog (BMI) 35 kg / m2 1 mepLOCOTEPO KATA TNV MPWTN EMLOKEYN
OLKOYEVELAKO LOTOPLKO TipoekAappiog

TmoAUSu N KUNon.

150 mg aspirin, KaOnUePIVA HETA TO TEAEUTAiO YEUUA TNG NHEPAG, amo Ti¢ 12 eBdopadec £wg tig 37 eBdopddeg

KUnong.
https://www.nice.org.uk/guidance/qs35/chapter/Quality-statement-2-Antenatal-assessment-of-pre-eclampsia-risk



https://www.nice.org.uk/guidance/qs35/chapter/Quality-statement-2-Antenatal-assessment-of-pre-eclampsia-risk
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\  Obstetricians and Gynecologists Report of the American College of Obstetricians and Gynecologists’

7 WOMEN'S HEALTH CARE PHYSICIANS o o . o o *
Ry Clinical Risk Factors and Aspirin Use Task Force on Hypertension in Pregnancy
Level of
Risk Risk Factors Recommendation

*Includes only risk factors that can be obtained from the patient’s medical history. Clinical measures, such as uterine artery
Doppler ultrasonography, are not included.

TSingle risk factors that are consistently associated with the greatest risk of preeclampsia. The preeclampsia incidence rate
would be approximately 8% or more in a pregnant woman with one or more of these risk factors.

A combination of multiple moderate-risk factors may be used by clinicians to identify women at high risk of preeclampsia. These
risk factors are independently associated with moderate risk of preeclampsia, some more consistently than others.

$Moderate-risk factors vary in their association with increased risk of preeclampsia.

Modified from LeFevre, ML. U.S. Preventive Services Task Force. Low-dose aspirin use for the prevention of morbidity and mortality
from preeclampsia: U.S. Preventive Services Task Force Recommendation Statement. Ann Intern Med 2014;161(11):819—-26.



ULTRASOUND

in Obstetrics & Gynecology

Multicenter screening for pre-eclampsia by maternal factors and biomarkers at 11-13 weeks’ gestation: comparison with
NICE guidelines and ACOG recommendations N. O‘Gorman et al., UOG 2017

Table 1 Detection rate of pre-eclampsia (PE) delivering < 32, < 37 and > 37 weeks’ gestation in validation dataset using previously
developed screening algorithm® based on maternal factors and combinations of biomarkers, and using recommendations of National
Institute of Health and Care Excellence (NICE)! and American College of Obstetricians and Gynecologists (ACOG)?>3

DR (%) of PE with delivery at:

Screening method < 32 weeks < 37 weeks > 37 weeks

FMF algorithm (FPR=10%)

Maternal factors 53 (28-77) 41 (28-54) 37 (30-45)
Maternal factors plus:
MAP 71 (44-90) 7 (34-61) 37 (30-45)
UtA-PI 82 (57-96) 61 (47-73) 39 (32-47)
PAPP-A 59 (33-82) 7 (34-61) 37 (30-44)
PIGF 88 (64-99) 63 (49-75) 39 (32-46)
MAP, UtA-PI 94 (71-100) 1(58-82) 41 (34-49)
MAP, PAPP-A 76 (50-93) 9 (36-63) 40 (33-48)
MAP, PIGF 88 (64-99) 9 (56-81) 43 (36-51)
UtA-PI, PAPP-A 82 (57-96) 66 (53-78) 40 (33-48)
UtA-PI, PIGF 100 (80-100) 5 (62-85) 39 (32-47)
PIGF, PAPP-A 88 (64-99) 66 (53-78) 39 (32-47)
MAP, UtA-PI, PAPP-A 94 (71-100) 69 (56-81) 42 (35-50)
MAP, PAPP-A, PIGF 88 (64-99) 69 (56-81) 43 (36-51)
MAP, UtA-PI, PIGF 100 (80-100) 75 (62-85) 43 (35-50)
UtA-PL PAPP-A_PIGF 100 (80—-100) 73 (62_85) 38 (31-46)
MAP, UtA-PI, PAPP-A, PIGF 100 (80-100) 80 (67-89) 43 (35-50)
NICE! (FPR =10.2%) 41 (18-67) 9 (27-53) 34 (27-41)
ACOG? (FPR =64.2%) 94 (71-100) 0 (79-96) 89 (84-94)
(

ACOG aspirin® (FPR =0.2%)

6 (1-27)

5(2-14)

2 (0.3-5)

Values in parentheses are 95% CI. DR, detection rate; FPR, false-positive rate; MAP, mean arterial pressure; PIGF, placental growth factor;

PAPP-A, pregnancy-associated plasma protein-A; UtA-PI, uterine artery pulsatility index.



ITPOBAEWH ITPOEKAAMWIAX

Extipnon tne pornc atpatoc ova pntplaia ayyeia

e AWOKOWAIAKO LTTEPNXOYPAPNNA OTIC
11-13 c63. e — T
¢ Tavtomoinomn PNTPLAIV Lo g S & \ m
- OBeaia toun Tpaxniiov o e W o YR
- "Byxpcouo Doppler e - A
- Kivnon nxofoA&a otva 8o mAdyla
- Aptnpilec 0to BoC TOV €0 TPAX.
oTOopiov

Ovpa etypatog: 2 mm KAALTTeL 60
TO ayyelo

T'cvia mpoorpovong: < 300

« DMeyotn taxoTnta pong: > 60 cm/s
Meoo PI: apiotep0 + 8e€10/2




Yrepnyxoypdpnua 1°° tpiurnvou Konone - IIpoekAapyia

Prediction of preeclampsia FMF 15t trimester combined test

i ~100% (80-100
Maternal risk factors algorlth m 100 o ( ) FPR10%
* Age: every 10 years above 30 y 2 90 80% (67-89)
 Weight: every 10 kg above 70 kg 5 80
w
* Racial origin ‘5‘ 70
Afro-Caribbean 5 60
South Asian ; 50 43% (35-50)
* Obstetric history g
First pregnancy o 40
Previous preeclampsia B 30
- . o
 Family history of preeclampsia 8 20
» Conception by IVF = 10
* Chronic hypertension 0
* Diabetes mellitus
* Autoimmune : SLE / APS

<52W <5'?W >37TwW

FMF algorithm: Iotopik6, MATI,
O’ Gorman et al. Am J Obstet Gynecol 2016; 214: 103 PI untpwaicov, PLGF, PAPP-A



The NEW ENGLAND

UUUUUUUUUUUUU

Aspirin versus Placebo in Pregnancies at High Risk
for Preterm Preeclampsia

Screening at 11-13 wks
n = 26,941

High-risk for preterm PE

n=2971
Randomized n = 1,776 (66%)

Placebo
n = 824

Aspirin
n =800

project

preeclampsia
100 E— E— T
90
80 82% 62% [hadk

Prevention rate

<37w

>37w

Rolnik DL, et al. N Engl J Med 2017;377:613-622.



Management



AVT11eTmMoNn tne mpoekAappiac

<34 weeks Conservative « 37 weeks
e as soon as they
if no features of severe develop
disease preeclampsia, with

severe features
* eclampsia,

(whether or not the cervix is
favorable)

34 - 36 weeks  Uncertain 37 weeks
 Conservative
management
reasonable

237 weeks (term DELIVERY

pregnancies)

National Collaborating Centre for Women's and Children's Health. Hypertension in Pregnancy: The Management of Hypertensive Disorders During Pregnancy, RCOG Press,
London 2010

American College of Obstetricians and Gynecologists, Task Force on Hypertension in Pregnancy, Obstet Gynecol. 2013

ACOG committee opinion no. 560: Medically indicated late-preterm and early-term deliveries. American College of Obstetricians and Gynecologists, Obstet Gynecol. 2013



In a patient with preeclampsia, the presence of one or more of the following indicates a diagnosis of "preeclampsia with
severe features"

Severe blood pressure elevation:

Systolic blood pressure 2160 mmHg or diastolic blood pressure 2110 mmHg on 2 occasions at least 4 hours apart while the patient is on bedrest (antihypertensive therapy may be
initiated upon confirmation of severe hypertension, in which case criteria for severe blood pressure elevation can be satisfied without waiting until 4 hours have elapsed)

Symptoms of central nervous system dysfunction:

New-onset cerebral or visual disturbance, such as:
= Photopsia, scotomata, cortical blindness, retinal vasospasm

= Severe headache (ie, incapacitating, "the worst headache I've ever had") or headache that persists and progresses despite analgesic therapy and not accounted for by
alternative diagnoses

Hepatic abnormality:

Severe persistent right upper quadrant or epigastric pain unresponsive to medication and not accounted for by an alternative diagnosis or serum transaminase concentration =2
times the upper limit of the normal range, or both

Thrombocytopenia:

<100,000 platelets/microL

Renal abnormality:

Renal insufficiency (serum creatinine >1.1 mg/dL [97.2 micromol/L] or a doubling of the serum creatinine concentration in the absence of other renal disease)

Pulmonary edema

In contrast to older criteria, the 2013 criteria do not include proteinuria >5 g/24 hours and fetal growth restriction as features of severe disease.



PREECLAMPSIA WITHOUT FEATURES OF SEVERE DISEASE

General approach - Term pregnancies > 37 weeks:

30 % reduction in a composite of serious maternal
outcomes

(31 versus 44 percent, relative risk [RR] 0.71, 95% ClI
0.59-0.86),

reduction in patients who developed severe
hypertension. maternal mortality, maternal
morbidity (eclampsia, HELLP, pulmonary edema,
thromboembolic disease, placental abruption),
progression to severe hypertension or proteinuria,
major postpartum hemorrhage.

Delivery even without features of severe disease

induction of labor

HYPITAT study within 24 hours of lower rate of caesarean
756 singleton pregnancies randomization delivery

with mild preeclampsia or gestational
hypertension (14 vs 19 %)

at 36+0 to 41+0 weeks expectant management
randomly assigned with maternal/fetal
monitoring outcome measure, even though the

induced group delivered, on average, 1.2
weeks earlier than the control group

No statistical differences in any neonatal

Koopmans CM, et al. Lancet. 2009



PREECLAMPSIA WITHOUT FEATURES OF SEVERE DISEASE

Preterm pregnancies: Expectant management
34+0 to 36+6 weeks: less consensus about the optimum management of preeclampsia
without features of severe disease and stable maternal and fetal condition

Reduced adverse maternal composite
outcome (maternal morbidity or systolic
blood pressure 2160 mmHg: 289/448 [65%)]
vs 338/451 [75 %];

induction of labor adjusted RR 0.86, 95% Cl 0.79-0.94)

PHOENIX trial within 48 hours of

randomization Increased adverse perinatal composite outcome

(perinatal death or neonatal intensive care unit
[NICU] admission: 196/471 [42%)] versus 159/475 [34
%], RR 1.26, 95% Cl 1.08-1.47).

No perinatal deaths.

multicenter RCT

901 singleton or DCDA twin
preeclamptic pregnancies at 34+0
to 36+6 weeks of gestation

expectant
management with

maternal/fetal

s respiratory morbidity was not increased compared
monitoring

with expectant management

Chappell LC, et al. Lancet. 2019



Expectant management of preterm preeclampsia with severe features

Onset in the second trimester : high maternal morbidity and fetal mortality
25 - 63 % of mothers managed expectantly:

 HELLP syndrome (Hemolysis, Elevated Liver enzymes, Low Platelets),
 renal insufficiency

» placental abruption

* pulmonary edema

» eclampsia
Perinatal survival

<22+6 weeks 2%
Short-term 23+0 to 23+6 weeks 13 %
consequences
24+0 to 24+6 weeks 33 %
25+0 to 26+0 weeks 60 %

The median prolongation of pregnancy : 5 days (range 0 to 25 days)
The limits of viability vary among hospitals and are impacted by factors other than
gestational age, such as gender, birth weight, and administration of antenatal
corticosteroids, and these factors should be considered when counseling individual patients



Expectant management of preterm preeclampsia with severe features

Long - term consequences: Pre-eclampsia Eclampsia Trial Amsterdam (PETRA) study

Major outcomes were:

216 children born after expectant
° .

management of severe At 4.5 years corrected age, an

hypertensive complications of increased frequency of 1Q values that
‘ pregnancy were either subnormal (78 to 93) or

abnormal (<78; 30 vs 16% in the

general population) was identified.

onset between
gestation ® 54 % of the children had normal

neurodevelopmental results on all tests of developmental

outcome at age 4.5 years outcome.

e 7% of the children were attending
special education classes, which is
91% were SGA at birth approximately seven times as many as
the nationwide rate of 1% at that age
in The Netherlands.

singleton gestations

mean gestational age at delivery:
31.4 weeks eThere were no blind or deaf children
in the cohort

van Wassenaer AG, et al. Am J Obstet Gynecol. 2011
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Expectant management of preterm preeclampsia with severe features

Long - term consequences: Pre-eclampsia Eclampsia Trial Amsterdam (PETRA) study

li.

n=29 | n=47 n=57

26/27 | 28/29 | 30/31

n=45
32/33

n=38
>=34

@ normal outcome

O subnormal outcome
0O missing

@ abnormal outcome
® neonatal death

m fetal death

Relasionship of composite outcome with gestational age

100%

80%

60%

40%

20%

0%

Nn=38 | n=41 | n=36 | n=46 | n=55

<750 | 750- | 1000- | 1250- | >1500
1000 | 1250 | 1500

Relasionship of composite outcome with birthweight

van Wassenaer AG, et al. Am J Obstet Gynecol. 2011



Contraindications to beginning or continuing expectant management

Maternal :

e Hemodynamic instability (shock)

e Persistent severe hypertension unresponsive to medical therapy

e Symptoms of severe disease — Severe headache (ie, incapacitating, "the worst headache of
my life") or persistent progressive headache (despite a dose of an analgesic), characteristic
vision abnormalities, or epigastric/right upper quadrant pain unresponsive to analgesics

e Motor deficit or altered sensorium

e Pulmonary edema

e Renal failure

e Stroke

e Myocardial infarction.

ACOG Practice Bulletin No. 202: Gestational Hypertension and Preeclampsia.Obstet Gynecol. 2019



Contraindications to beginning or continuing expectant management

Maternal :

Laboratory abnormalities, such as:

Aminotransferases increasing over 6 to 12 hours and reaching levels twice the upper
limit of normal

Progressive decrease in platelet count to less than 100,000 cells/microL

Coagulopathy in the absence of an alternative explanation

New or worsening renal dysfunction (serum creatinine greater than 1.1 mg/dL or twice
baseline)

Maternal request for immediate delivery.

Eclampsia.

Obstetric :

ePlacental abruption
ePreterm labor
ePreterm prelabor rupture of membranes

ACOG Practice Bulletin No. 202: Gestational Hypertension and Preeclampsia.Obstet Gynecol. 2019



Contraindications to beginning or continuing expectant management

Fetal :
e Fetal demise

o Abnormal fetal testing (eg, nonreactive nonstress test or abnormal biophysical profile
score; growth restriction with absent/reversed diastolic flow on umbilical artery Doppler or abnormal
ductus venosus waveform)

o Estimated fetal weight less than the fifth percentile for gestational age.
Although ACOG considered fetal growth restriction defined as an estimated weight <10t percentile
as an indication for delivery in the past, in the setting of normal fetal parameters (eg, amniotic fluid
volume, Doppler findings, antenatal fetal testing), in 2019 they suggested that continuation of
expectant management may be reasonable in the absence of other maternal and fetal criteria

e Oligohydramnios (amniotic fluid index <5.0 cm or single deepest vertical pocket <2.0 cm)

e Fetus without expectation for survival at the time of maternal diagnosis (eg, lethal
anomaly, extreme prematurity).

ACOG Practice Bulletin No. 202: Gestational Hypertension and Preeclampsia.Obstet Gynecol. 2019



AVTIMETWTTION TNG TTPOEKAQUWIAC

Preeclampsia with features of severe disease : DELIVERY

Delivery minimizes the risk of development of serious maternal and fetal
complications

« cerebral hemorrhage

* hepatic rupture

» renal failure

* pulmonary edema

* Seizure

* Dbleeding related to thrombocytopenia
» abruptio placenta

« fetal growth restriction

With the exception of fetal growth restriction, any of these life-threatening
complications can occur suddenly

American College of Obstetricians and Gynecologists, Task Force on Hypertension in Pregnancy, Obstet Gynecol. 2013



Patient education All women with preeclampsia should be aware of the signs
and symptoms at the severe end of the disease spectrum
and should monitor fetal movements daily

Activity Strict bedrest is unnecessary
(associated with an increased vrisk of venous
thromboembolism)

Laboratory follow-up * platelet count

* serum creatinine
* liver enzymes
(at least weekly in women without severe features)

repeated urinary protein estimations are not useful once
the threshold of 300 mg/24 for the diagnosis of
preeclampsia has been exceeded

Treatment of hypertension The wuse of antihypertensive drugs to control mild
hypertension (defined as systolic blood pressure <160
mmHg and diastolic blood pressure <110 mmHg) in the
setting of preeclampsia does not alter the course of the
disease or diminish perinatal morbidity or mortality, and
should be avoided

Assessment of fetal growth

Antenatal corticosteroids <34 weeks of gestation
Betamethasone two doses of 12 mg im 24 hours apart

Seizure prophylaxis (mangesium sulfate) reduces the risk of eclampsia (RR 0.42, 95% CI 0.26-0.67)




WHEN TO TREAT HYPERTENSION

Severe hypertension — systolic blood pressure 2160 mmHg and/or diastolic blood

pressure 2110 mmHg persisting for 215 minutes

» to reduce the risk of maternal stroke and heart failure and other serious maternal
complications.

 initiated as soon as reasonably possible and within 30 to 60 minutes.



WHEN TO TREAT HYPERTENSION

Nonsevere hypertension

No consensus as to the optimal blood pressure threshold for initiating therapy
of nonsevere hypertension to prevent development of severe hypertension



Management of pregnancy with gestational hypertension

Admission to hospital

Antihypertensive
pharmacological treatment

Target blood pressure once on
antihypertensive treatment

Blood pressure measurement

Dipstick proteinuria testing 2

Blood tests

Fetal assessment

Degree of hypertension

Hypertension: Severe hypertension:
BP of 140/90 — 159/109 mmHg BP of > 160/110 mmHg

Do not routinely admit to hospital Admit, but if BP falls below 160/110 mmHg then
manage as for hypertension

O ielalippeleellole o= B Sl i =] =8 gl s Offer pharmacological treatment to all women
above 140/90 mmHg

Aim for BP of 135/85 mmHg or less Aim for BP of 135/85 mmHg or less

Once or twice a week (depending on BP) until Every 15-30 minutes until BP is less than
BP is 135/85 mmHg or less 160/110 mmHg

Once or twice a week (with BP measurement) Daily while admitted

=R O bl R (eTele Retal bt [N/l it aleiilela = 1ale Me=lp =1 Measure full blood count, liver function and
function at presentation and then weekly renal function at presentation and then weekly

O s iR Elilo el VA= i g el | Offer fetal heart auscultation at every antenatal
appointment appointment

O [y el Rl Elelblp o FEERTEES p ha ie Mg RIS =18 Carry out ultrasound assessment of the fetus at
diagnosis and, if normal, repeat every 2 to diagnosis and, if normal, repeat every 2 weeks,
4 weeks, if clinically indicated if severe hypertension persists

Carry out a CTG only if clinically indicated Carry out a CTG at diagnosis and then only if
clinically indicated




INITIAL MANAGEMENT OF ALL PATIENTS WITH PREECLAMPSIA WITH SEVERE
FEATURES

« Admission to the Labor and Delivery Unit (or similar unit with equivalent
monitoring and resources)

« Administration of a course of antenatal corticosteroids
« Seizure prophylaxis

 Blood pressure monitoring

» Accurate recording of fluid intake and urine output

« Laboratory studies

« Assessment of fetal well-being



Admission to the Labor and Delivery Unit

The patient may need to be monitored in this intensive setting for as long as 48
hours

After several hours of observation, she can be transferred to a setting with less
intensive care if all of the following are present:

*She is asymptomatic

*Her blood pressure is stable at a safe level without labile elevations into the
severe range

*Her laboratory test results are in the normal range or improving

Fetal testing is reassuring



KOPTIKOEIAH

Xopnyettal oe kaBe mepimtwon enAMeAOUPEVOU TIPOWPOU TOKETOU o€ nAKia
KOnong Heto€l 24*0 kar 33*¢ pe okomd va pewwBel n veoyvikl voonpotnta
(avarmvevoTtiky SuoxEpela, €YKEDOALK OLLOpPPAYLd, VEKPWTLK €EVTEPOKOALTLOQ,
NXOAVLKOC aEPLOUOC) Kat BvntotnTaL.

Y& MePIMTWON TOU TEALKA O TOKETOC 6V OAOKANPWOEL KoL LETA aTtO TOUAAXLOTOV 2
eBSopadec amod tnv apxLKr} Xoprynon Koptikoelbwyv kal tebel ek véou n Sldyvwon

TOU E€MANMENOUMEVOU TIPOWPOU TOKETOU (petall 2470 kot 33* gBdopadwv)
ouoTAVETAL Vo xopnynOeil éva emavaAnmTikd oxnua.

IM Bntapefalovn 12mgx1x2uEPEC

Practice Bulletin No. 171: Management of Preterm Labor ACOG Obstet Gynecol. 2016



Seizure prophylaxis

Candidates for seizure prophylaxis
Magnesium sulfate should be used for the prevention of seizures in women with
preeclampsia with severe features.

MAGPIE trial (magnesium sulfate for prevention of eclampsia trial) / 10,000 patients
The largest randomized placebo-controlled trial that evaluated outcomes by severity of disease,

The frequency of eclampsia in women with preeclampsia without severe features was 0.7 percent with
prophylaxis versus 1.6 percent without prophylaxis (RR 0.42, 95% CI 0.26-0.67);

Approximately 100 women with preeclampsia without severe features and approximately 60 women
with preeclampsia with severe features would need to be treated to prevent one seizure.

Although not statistically significant, prophylaxis also reduced the risk of maternal death in women
without severe features of preeclampsia (RR 0.54, 95% CI 0.20-1.45; 6/3758 [0.16 percent] versus
11/3710 [0.30 percent] without treatment).

Seizure prophylaxis does not prevent progression of disease unrelated to convulsions.

Lancet. 2002, Obstet Gynecol. 2020



Magnesium sulfate

1. Magnesium sulfate for seizure prophylaxis is usually initiated at the onset of labor
or induction, or prior to and throughout the duration of a cesarean delivery

2. ltis usually not administered to stable antepartum patients, but is sometimes given
to women with preeclampsia with severe features while they are being considered
for expectant management.

3. Prolonged antepartum therapy (more than five to seven days) should be avoided as
it has been associated with adverse effects on fetal bones when it was
administered for long-term tocolysis

IV MgS0, 4g o€ 15’ (1,5amp MgS0O, o 100ml NS) ®option
IV MgS0, 1g/h (10amp MgSO, o€ 900mI NS pe 40ml/h) Zuvtripnon

MapakoAouBnon: avtavakAaoTtikad/ avanvoeg/ nieon/ opuéelc ava 4 wpeg
enimeda ava 6 wpec (Léytoto 8mg/dL)

Avtiborto: IV Mukoviko acBéotio 1g og 10’ (1 amp 10ml 10%)

ACOG Practice Bulletin No. 202: Gestational Hypertension and Preeclampsia. Obstet Gynecol. 2019;133(1):e1.
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Serum Magnesium Concentration and Toxicities

Serum Magnesium Concentration

Effect

mmol/L mEq/L mg/dL
2-3.5 4-7 5-9
>3.5 >7 >9

>5 >10 >12
>12.5 >25 >30

Therapeutic range

Loss of patellar reflexes
Respiratory paralysis
Cardiac arrest

Data from Duley L. Magnesium sulphate regimens for women with eclampsia: messages from the Collaborative Eclampsia Trial. Br
] Obstet Gynaecol 1996;103:103—5 and Lu JF, Nightingale CH. Magnesium sulfate in eclampsia and preeclampsia: pharmacokinetic

principles. Clin Pharmacokinet 2000;38:305—14.



Antihypertensive agents used for urgent blood pressure control in pregnancy

Drug

Initial dose

Follow-up

Labetalol

20 mg IV gradually over 2 minutes.

Repeat BP measurement at 10-minute intervals:
= If BP remains above target level at 10
minutes, give 40 mg IV over 2 minutes.
= If BP remains above target level at 20
minutes, give 80 mg IV over 2 minutes.
= If BP remains above target level at 30
minutes, give 80 mg IV over 2 minutes.
= If BP remains above target level at 40
minutes, give 80 mg IV over 2 minutes.
Cumulative maximum dose is 300 ma. If target BP
is not achieved, switch to another class of agent.

A continuous IV infusion of 1 to 2 mag/minute can
be used instead of intermittent therapy or started
after 20 mg IV dose.

Requires use of programmable infusion pump and
continuous noninvasive monitoring of blood
pressure and heart rate.

Adjust dose within this range to achieve target
blood pressure.

Cumulative maximum dose is 300 maq. If target BP
is not achieved, switch to another class of agent.




Hydralazine

5 mg IV gradually over 1 to 2 minutes.™

Adequate reduction of blood pressure is less
predictable than with IV labetalol.

Repeat BP measurement at 20-minute intervals:
= If BP remains above target level at 20
minutes, give 5 or 10 mg IV over 2 minutes,
depending on the initial response.
= If BP remains above target level at 40
minutes, give 10 mg IV over 2 minutes,
depending on the previous response.
Cumulative maximum dose is 30 ma. If target BP is
not achieved, switch to another class of agent.

Nifedipine extended
release

Nifedipine immediate
release™

30 mqg orally.

10 mg orally.

May be associated with precipitous drops in BP in
some women, with associated FHR decelerations
for which emergency cesarean delivery may be
indicated. As such, this regimen is not typically
used as a first-line option and is usually reserved
only for women without IV access. If used, FHR
should be monitored while administering short-
acting nifedipine.

If target BP is not achieved in 1 to 2 hours,
another dose can be administered.

If target BP is not achieved, switch to another
class of agent.

Repeat BP measurement at 20-minute intervals:
= If BP remains above target at 20 minutes,
give 10 or 20 mg orally, depending on the
initial response.
= If BP remains above target at 40 minutes,
give 10 or 20 mg orally, depending on the
previous response.
If target BP is not achieved, switch to another

class of agent.




A-peOUA-vTONOL

(Aldomet 250 - 500)

Nupedunrivn
Bpadeiag Spaong

Ao uneTaAOAN
(Trandate 100)

Tpomog 6paong

Aocoloyla

FDA class
MNopeveépyeLeg

Avtevbeitelc

Kevtplkn dpdon
AvVOOTOAEQLC
DOPA-decarboxylate
A2-0yWVLOTLKN
dpaon, KEVTPLKA
500 — 3gr

3 d00¢lC
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YrivnAila
ALuoAuon
AUEnon NTOTIKWV
KatabAwpn

Hmatikn avenapkeLa
KatabAwpn

(Adalat CR / 60 mg)

ATIOKAELOTNG
SlaUAwv acPeotiov

30-120 mg
2 800¢€lC

C

AvaoTtoAn TokeToU

Yriotaon
(cuvbuaouog pe
MgS04)

Al-amokAELOTAG
B1-amokAELOTAG

200-1200 mg
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C
FGR

AcOua
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Ytmréptaon otn Aoxeia

Awakomnl methyl-dopa (kata®Awpn)
OAa ta pappoka TEPVOUV OTO UNTPLKO YAAQL

Aodaln Bewpouvral:
AoUTtETAAOAN
Nipedurivn
KartomnpiAn
EvaAarpiAn



HELLP

HELLP is an acronym that refers to a syndrome characterized by
1. Hemolysis (with a microangiopathic blood smear)
2. Elevated Liver enzymes

3. Low Platelet count

0.1 to 0.2 % of pregnancies overall

10 to 20 % of women with severe preeclampsia/eclampsia.



HELLP

Precise criteria for HELLP are necessary for research purposes and for predicting maternal
complications. We require the presence of all of the following criteria to diagnose HELLP
(Tennessee classification)

e Microangiopathic hemolytic anemia with characteristic schistocytes (also called helmet cells) on
blood smear . Other signs suggestive of hemolysis include an elevated indirect bilirubin level and a
low serum haptoglobin concentration (<25 mg/dL).

ePlatelet count <100,000 cells/microL.

eTotal bilirubin >1.2 mg/dL (20.52 micromol/L; hemolysis results in an increase in indirect
bilirubin).

eSerum AST >2 times upper limit of normal for local laboratory (usually >70 international units/L).
Some investigators obtain alanine aminotransferase (ALT) levels instead of, or in addition to, AST
levels. An advantage of the AST is that it is a single test that reflects both hepatocellular necrosis
and red cell hemolysis.



HELLP / Maternal outcome

eDisseminated intravascular coagulation (DIC) — 21 %

e Abruptio placentae — 16 %

e Acute renal failure — 8 %
ePulmonary edema — 6%
eSubcapsular liver hematoma — 1%

eRetinal detachment—-1 %



Sample Order Set for Severe Intrapartum or Postpartum Hypertension, Initial First-
line Management With Labetalol |

* Notify physician if systolic blood pressure (BP) mea- surement is greater than or equal to
160 mm Hg or if diastolic BP measurement is greater than or equal to 110 mm Hg.

Institute fetal surveillance if undelivered and fetus is viable.

* If severe BP elevations persist for 15 minutes or more, administer labetalol (20 mg
intravenously [IV] for more than 2 minutes).

* Repeat BP measurement in 10 minutes and record results.

* If either BP threshold is still exceeded, administer labetalol (40 mg IV for more than 2
minutes). If BP is below threshold, continue to monitor BP closely.

e Repeat BP measurement in 10 minutes and record results.



Sample Order Set for Severe Intrapartum or Postpartum Hypertension, Initial First-line
Management With Labetalol Il

If either BP threshold is still exceeded, administer labetalol (80 mg IV for more than 2
minutes). If BP is below threshold, continue to monitor BP closely.

Repeat BP measurement in 10 minutes and record results.

If either BP threshold is still exceeded, administer hydralazine (10 mg IV for more than 2
minutes). If BP is below threshold, continue to monitor BP closely.

Repeat BP measurement in 20 minutes and record results.

If either BP threshold is still exceeded, obtain emergency consultation from maternal-fetal
medicine, internal medicine, anesthesia, or critical care subspecialists.



Sample Order Set for Severe Intrapartum or Postpartum Hypertension, Initial First-line
Management With Labetalol Il

e Give additional antihypertensive medication per specific order.

* Once the aforementioned BP thresholds are achieved, repeat BP measurement
i. every 10 min for 1 hour

ii. then every 15 min for 1 hour

iii. then every 30 miN for 1 hour

iv. and then every hour for 4 hours

* Institute additional BP timing per specific order.



Acute therapy

Nifedipine, a dihydropyridine calcium channel blocker, is used extensively to
treat hypertension in pregnancy, both in the acute as well as in the chronic
setting. There are several different formulations of nifedipine:

Preferred formulation — An extended-release tablet (30 mg), which lasts 24
hours and is known as nifedipine XL or CR or ER.

*An intermediate-acting tablet (10 or 20 mg; in some countries, this is known
as nifedipine retard), which has a more delayed onset and is usually prescribed
two or three times a day.

*A rapid-onset, short-acting capsule (10 mg), which lowers blood pressure within
30 to 60 minutes. (In the United States, the FDA/package insert notes that
"Nifedipine capsules should not be used for the acute reduction of blood
pressure”

Long-term oral therapy: nifedipine XL or CR or ER.



https://www.uptodate.com/contents/nifedipine-drug-information?search=preeclampsia&topicRef=6815&source=see_link
https://www.uptodate.com/contents/nifedipine-drug-information?search=preeclampsia&topicRef=6815&source=see_link
https://www.uptodate.com/contents/nifedipine-drug-information?search=preeclampsia&topicRef=6815&source=see_link
https://www.uptodate.com/contents/nifedipine-drug-information?search=preeclampsia&topicRef=6815&source=see_link

Association of Preeclampsia in Term Births with

Outcome by analysis

Neurodevelopmental Disorders in Offspring

Decreased risk of : Increased risk of
neurodevelopmental i neurodevelopmental

OR (95% CI)

Cerebral palsy
Crude
Adjusted
ADHD
Crude
Adjusted
ASD
Crude
Adjusted
Epilepsy
Crude
Adjusted
Intellectual disability
Crude
Adjusted
Vision or hearing loss
Crude
Adjusted

1.41(1.03-1.93)
1.30(0.94-1.80)

1.23(1.10-1.39)
1.18(1.05-1.33)

1.37(1.15-1.62)
1.29(1.08-1.54)

1.49(1.15-1.92)
1.50(1.16-1.93)

1.38(1.04-1.81)
1.50(1.13-1.97)

1.15(0.78-1.70)
1.21(0.82-1.79)

disorders : disorders

A

Adjusted for
sex
year of birth
mother’s age
parity
marital status
maternal and

paternal
educational levels

parental immigrant
status

0.8

12 15
OR (95% CI)

Sun BZ et al. JAMA Psychiatry. 2020



Altered brain structural and vascular anatomy in pre-eclamptic pregnancies

Vessel Radius

Preeclapmsia (n = 10; 5 male, 5 female)
VS
uncomplicated pregnancy (n = 10; 5 male, 5 female)

matched for

« (Gestational age at birth
¢ sex

7—-10 years of age
Height

weight

MR imaging to identify brain structural and vascular

anatomic differences

Ratsep MT et al. Am J Neuroradiol. 2016



Adjusted mean brain regional volumes (percentage of full

intracranial volume)

pvalue’ Enlarged left and right

Control (n =10) PE (n =10)
Brain Region (mean) (SE) (mean) (SE)
Full intracranial volume (mL) 1431.7 (33.6) 1495.5 (33.6) 201
Cerebellum® 872(0.2)) 9.58 (0.21) 010
Frontal lobe® 16.62 (0.39) 17.08 (0.39) 422
Occipital lobe® 6.25(0.18) 6.58 (0.18) 213
Parietal lobe® 9.41(0.26) 9.75(0.26) 364
Temporal lobe® 8.98(0.15) 9.65(0.15) .007
Left accumbens® 0.03(0.001) 0.03 (0.001) 993
Right accumbens© 0.03 (0.001) 0.03 (0.001) 986
Left amygdala© 0.09 (0.003) 0.10 (0.003) 023
Right amygdala“ 0.11(0.002) 0.12(0.002) 012
Brain stem® 127 (0.04) 140 (0.04) 015
Left caudate® 0.20 (0.01) 0.21(0.01) 843
Right caudate® 0.20 (0.01) 0.21(0.01) 490
Left cerebral cortex® 23.25(0.41) 2439 (0.41) 07
Right cerebral cortex® 24.42 (0.46) 25.39(0.46) 158
Left cerebral white matter® 13.42 (0.37) 13.96 (0.37) 320
Right cerebral white matter® 12.17 (0.33) 12.85(0.33) 168
Left hippocampus® 0.21(0.01) 0.23(0.01) 166
Right hippocampus® 0.22 (0.01) 0.23(0.01) 247
Left lateral ventricle® 0.34 (0.07) 0.36 (0.07) 873
Right lateral ventricle® 0.31(0.05) 0.32(0.05) 941
Left pallidum® 0.11(0.004) 0.12(0.004) 327
Right pallidum® 0.12 (0.004) 0.12(0.004) 257
Left putamen® 0.31(0.01) 0.32(0.01) 446
Right putamen® 0.34 (0.01) 0.34(0.01) 594
Left thalamus® 0.36 (0.01) 0.38 (0.01) 335
Right thalamus® 0.41(0.01) 0.42(0.01) 396

amygdalae are also commonly
seen in autism spectrum
disorderwand are associated with
an increased incidence of
temporal lobe epilepsy

enlarged amygdalae are

associated with increased
anxiety.

Cerebellar and brain stem
enlargements are common
among small-for-gestational-age
neonates at term.



Adjusted mean brain regional vascular diameters (mm)
Control(n=10) PE(n=10)

Brain Region (mean) (SE) (mean) (SE) P Value®
Cerebellum® 0.56 (0.01) 0.55 (0.01) 417
Frontal lobe® 0.54 (0.01) 0.52 (0.01) 112
Occipital lobe® 0.50 (0.01) 0.45 (0.01) .004
Parietal lobe® 0.55 (0.01) 0.52 (0.01) 025
Temporal lobe® 0.63(0.01) 0.60(0.01) 128
Cerebral cortex© 0.57 (0.01) 0.55 (0.01) .085

Cerebral white matter® 0.44(0.02) 0.42(0.02) 454



Pre-eclampsia and the risk of Autism Spectrum Disorder

T sudes | on | oo

Clinical classification

Gestational
hypertension 9 1.37 1.21-1.54
Pre-eclampsia 11 1.43 1.31-1.55
Chronic hypertension 4 1.48 1.29-1.70
Mixed 3 1.37 1.13-1.67
Overall 1.42 1.34-1.50
 comowngraor |

maternal age No statistical significance

PROM No statistical significance

maternal education No statistical significance

Sex differentiation males increased the risk of ASD by
38% to females Xu RT et al. Oncotarget. 2018



Association of Preeclampsia in Term Births with
Neurodevelopmental Disorders in Offspring

Cohort Characteristics Among Term Singleton Live Births

prospective, population-based cohort
StUdy Characteristic

Exposed to preeclampsia®
No (n =952492) Yes(n=28068)

Singleton term pregnancies Gestational age, mean (SD), wk  39.8 (1.4) 39.3(1.5)
followed up to 5 years Of age Birth weight, mean (SD), g 3628 (494) 3463 (605)
Female sex 464904 (48.8) 13367 (47.6)
Mother married or with partner 875701 (91.9) 25584 (91.2)
Associations between preeclampsia Mother’s age, y
in term pregnancies and <19 24603 (2.6) 1056 (3.8)
20-24 161504 (17.0) 5768 (20.6)
cerebral palsy 25-29 331916(34.8) 9792 (34.9)
attention-deficit/hyperactivity disorder 30-34 295853 (31.1)  7533(26.8)
(ADHD), 35-39 119269 (12.5)  3308(11.8)
autism spectrum disorder (ASD), 240 19323 (2.0) 611(2.2)
ep”epSYa Educational level, mean (SD)®
intellectual disability Mother 4.6(1.7) 4.6 (1.6)
vision or hearing loss Father 4.4(1.7) 4.4 (1.7)
Immigrant parents 77 462 (8.1) 1462 (5.2)

Sun BZ et al. JAMA Psychiatry. 2020

First birth

382486 (40.2)

17064 (60.8)



ACOG COMMITTEE OPINION

Number 767 (Replaces Committee Opinion Number 692, September 2017)

e H xprion MPpWTOKOAAWV Kol TEKUNPLWHEVWV KAWIKWV odnylwv yla tn dlaxeiplon
aoBsvwyv pe mpoekAopia kot ekAappio €xet amodewOel OtL PeATiwvel TNV
TLEPLYEVVNTLKN €KPBaon.

e EykupovouUoec N Aexwidec pe ofeia Evapén, ooPfapr) cUCTOALKA UTtEPTAON, coPfapn
SLaoTOALKA UTTEPTAON 1] Kol Tat SUO araltoUv enelyovoa avTIUTIEPTAOLKN Bepareia.

e JUVLOTATOL OTEVA TapakoAoUBOnon tTNG HNTEPOC KoL TOU €PBpuou amod LaTPo Kal
VOONAEUTIKO TIPOOWTILKO KAt tn Oepameia tng ofelag sudaviong tne coBapnc
UTTEPTAONC.

* Metad tnv apxkn otabepormnoinon, n opada Ba mpemel va topakoAouBel oteva Tnv
aptnplakn mtieon kot va epappolel Beparmeia cuvtApnong OMwWE aralLteital.



ACOG COMMITTEE OPINION

Number 767 (Replaces Committee Opinion Number 692, September 2017)

H evbodA£Bia (1V) AapmetadoAn kot n vdpaialivn Bswpouvtal amo Kalpo GAPUOKO TIPWTNC
YPOLUNC YLt TN Staxeiplon tng ofelac epdavionc tng ocoPfaprng UTEPTACNE TNC KUNONG KAt
NG Aoxelag

H amd tou otopatog dpeong amodeopevong videdutivn pmopel eniong va Bewpnbetl wg
Bepareia Mpwtng YPAUMAC, Wlaitepa otav dev umtdpxel mpooPaon IV.

H xpnon IV labetalol, IV ubpoAalivn«g i amd tou otopato¢ vidpedurivng Aapeonc
anodEopevonc yla tn Bepamneia tng ofelac epdavionc tng coBapnc umeptaonc dev amottel
napakoAouBnon tng KapdLac.



Ytn onavia nepintwon mou n IV bolus labetalol, n vdpaAadlivn  n per os vipedurivn
ApEoNC amodECUEVONG ATOTUYXAVEL var avakoudloel tnv ofsla €vapén, tn cofapn
UTEPTOION KoL Yopnyeital oe OSLadoxikec KatdAAnAec 6ooelg, emavepdavilopevn

StafouAsuon pe €vav avalobnoloAoyo, pn-euPpuikd UMOELSIKO PAPUOKO 1 UTO-
elLKOC Kplong ouviotatal mapepPfaon deVTEPNC YPAUMAC.

To Belkd payvriolo 8V CUVLIOTATOL WG AVTLUTIEPTAOLKOC Tapdyovtac, aAAd To BeLko
LLOLYVIOLO TIOPOLUEVEL TO APHAKO €TUAOYAC yia TtpodUAAEN KATACYXEONC VLo YUVOLKEC
e ofeia €vapén ocoPapnc umeEptaong Katd tn SLAPKELA TNG EYKUMOOUVNC KOl TNC
nePLOdoU PETA ToV TOKETO. H €vapén tou payvnoiou dev mpemnel va kabuotepel otn
pLOULON TN ofelac ocofapng umeEPTaoNnC. ZuVLOTATAL aveEédptnta oo TO €AV O
ao0BevnC EXEL UTIEPTAON KUNONG LE coBapa XopaKTNPLOTLKA, TtposkAauia pe coBapa
XOPOLKTNPLOTLKA 1 eKAapia.



Reported frequency of signs and symptoms of
HELLP syndrome

Sign/symptom Frequency, percent
Proteinuria 86 to 100
Hypertension 82 to 88

Right upper quadrant/epigastric pain 40 to 90

Nausea, vomiting 29 to 84
Headache 33to 61
Visual changes 10 to 20

Jaundice 5

Copyrights apply



Indications for antihypertensive therapy

Not prescribe antihypertensive therapy for mild hypertension in the context of
preeclampsia (consistently less than 150/100 mmHg).

The benefit of antihypertensive therapy in pregnant women with mild hypertension
is a reduction in risk of developing severe hypertension which may not be
sufficient to warrant exposing the fetus to the potential adverse effects from these
drugs.

Lowering blood pressure does not affect the course of preeclampsia because the
primary pathogenetic process is an abnormality of the placental vasculature that
results in placental underperfusion, which, in turn, leads to release of factors that
cause widespread maternal endothelial dysfunction with multiorgan dysfunction



Summary of maternal and neonatal outcomes in
pregnancies complicated by ecdampsia

Outcome

Frequency, percent

Abruption

Disseminated intravascular coagulation
Pulmonary edema

Acute renal failure

Aspiration pneumonia
Cardiopulmonary arrest

Liver hematoma

HELLP syndrome

Perinatal death

Preterm birth

7 to 10
7to 11
3to 5
S5to9
2to 3
2to 5

1

10 to 15
5.6to 11.8
50

Adapted from: Sibai, BM. Obstet Gynecol 2005; 105:402.

Copyrights apply




Copyrights apply

Complications of preeclampsia

Normal .
Mild Severe
Outcome blood ; )
preeclampsia preeclampsia
measure pressure
(percent) (percent)
(percent)

Maternal
Liver 0.2 3.2 20.2
dysfunction
Kidney 0.3 5.1 12.8
dysfunction
Placental 0.7 0.5 3.7
abruption
Induced 12.1 41.5 58.7
labor
Cesarean 13.3 30.9 34.9
delivery
Delivery <34 | 3.2 1.9 18.5
weeks

Fetal or neonatal
Growth 4.2 10.2 18.5
restriction
Admissionto | 12.9 27.3 42.6
NICU
Respiratory 3.8 3.2 15.7
difficulty
Brain 0.2 0.5 0
hemorrhage
Fetal death 0.9 0.5 0.9
Neonatal 0.5 0.5 0.9
death

NICU: neonatal intensive care unit.




IIp6BRAeM KAl AVTETCOTON TNE Oyrpne mpoekAappiac

Crude and AORs for birth outcomes following early- and late-onset preeclampsia, singleton deliveries,
Washington State, 2003-2008

Early-onset preeclampsia Late-onset preeclampsia
Birth outcomes OR 95% ClI AOR 95% ClI OR 95% ClI AOR 95% CI
SGA (< 10th percentile) 7.19 6.49—-7.96 6.08 543-6.80 2.94 2.80—-3.09 2.68 2.54-2.82
LGA (>90th percentile) 0.1 0.07—0.16 0.10 0.07-0.16 0.78 0.73—-0.83 0.81 0.76—0.86
Fetal death 9.42 7.22-123 579 403-8.33 1.55 1.06—2.27 1.26 0.81-1.96
Neonatal death 12.84 9.63—17.1 1144 8.07-164 1.31 0.78—2.19 1.09 0.61—1.96
Perinatal death 10.93 8.97-133 8.38 6.48—-10.8 1.46 1.07-1.98 1.19 0.83—-1.69

Perinatal death/morbidity 19.07 17.08—21.29 16.41 14.48—-18.60 2.37 2.11-267 2.02 1.78—2.28

Forearly-onset preeclampsia comparisons, all ongoing pregnancies at 20 weeks of gestation were included in the denominator; for late-onset preeclampsia comparisons, all ongoing pregnancies at
34 weeks of gestation were included in the denominator.

Lisonkova S, Am J Obstet Gynecol. 2013



Immediatedelivery  Expectant monitoring Relative risk (95% CI)  Absolute risk difference

(n=352) (n=351) (95% 1)
Primary outcome 4(1%) 11(3%) 036(012t0111) 2.0(-02t0 4.5) p= 0-069
Thromboembolic process 1(<1%) 1(<1%) 1.00 (0-06t015-88) 00(-13t013)
Pulmonary oedema 0(0%) 0(0%) - 0.0(-11to1.1)
HELLP syndrome 3(1%) 6 (2%) 050(013t0198)  0.9(-00t00.0)
Eclampsia 0(0%) 2(1%) - 06(-06t021)
Placental abruption 0(0%) 2(1%) - 06(-06t021)
Death 0(0%) 0(0%) - 0.0(-11to11)
Secondary outcomes
Instrumental vaginal delivery 32(9%) 34 (10%) 0-94 (0-50t0 1-49) 0.6(-3-8t05.0)
Caesarean section 107 (30%) 114 (32%) 0-94(0-75t0 1.16) 21(-4-8t08.9)
Onset by caesarean section 27 (8%) 42 (12%)
Caesarean section after induction or spontaneous 80 (23%) 72(21%)
onset of labour

Broekhuijsen K. et al. Lancet. 2015



Immediatedelivery Expectant Relative risk (95% 1) Absolute risk Number needed
(n=352) monitoring difference (95% Cl) toharm
(n=351)
Primary outcome 20/352 (5-7%) 6/351(1.7%) 33(1-4t082);p=0.005 40(1-2to7-1) 25
Secondary outcomes
5 min Apgar score <7 14/351(4.0%) 10/350 (2-9%) 1.4(06t031) 11(-1.7t04.0)
Umbilical artery pH <7-05 6/270 (2-2%) 6/263(23%)  20(03t03.0) 01(-2-9t02-8)
NICU admission 26/352 (7-4%) 13/350 (37%) 2.0(1.0t03-8) 37(0-3t07-2) 27
Perinatal death 0/352 (0-0%) 0Y351(0-0%) 00(-11to11)
Suspected or confirmed infection or sepsis ~ 36/351 (10-3%) 22/348 (63%) 1.6(1.0t027) 39(-02t0 81)
Hypoglycaemia (intravenous glucose) 64/350(18-3%) 53/348(152%) 1.2(09t017) 31(-25t08-6)
Transient tachypnoea of the newborn 20/349 (57%) 6/348 (1.7%) 33(1-4t082) 40(12t071) 25
Meconium aspiration syndrome 0/351 (0-0%) 1/349 (0-3%) 03(-1-6t00.-8)
Pneumothorax or pneumomediastinum 3/351(0-9%) 1/348 (03%) 3-0(03t0285) 06(-09t02.2)
Periventricular leucomalacia 4/303 (1-3%) 2/284 (0-7%) 1.9(0-41t010-2) 06 (-1-4t027)
Intraventricular haemorrhage 3/339(0-9%) 0/335 (0-0%) 09 (-0.4t02-6)
Convulsions 4/351(1-1%) 1/348 (0-3%) 40(0-5t0353) 0-9(-061t02.6)
Necrotising enterocolitis 1/351(0-3%) 0/348 (0.0%) 03(-08t01.6)
Any neonatal morbidity* 131267 (49-1%) 89/245(363%) 14(11tol7) 127(42t0210) 8

Data are n (%). NICU=neonatal intensive care unit. *Classified as normal if umbilical artery pH was missing and other components were normal, dassified as normal if
peniventricular leucomalacia or intraventricular haemorrhage, or both, were missing but no cerebral imaging had taken place; includes respiratory distress syndrome; some
had more than one type of morbidity; not prespecified.

Broekhuijsen K. et al. Lancet. 2015



IIpoekAamia

Jag evXapPlLoT



