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Preeclampsia is a placental disorder: 

lies, damn lies and medical science







3x over-reporting of abnormal 

histology in PE when unblinded

Placental histology
Late-onset preeclampsia

Falco M et al. UOG 2017

Sebire N. UOG 2017

Odds ratio meta-analysis plot [fixed effects]
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Devisme et al 2013 90.04 (41.72, 197.33)

Maloney et al 2012 4.89 (2.60, 9.16)

Pathak et al 2011 20.28 (0.33, 397.31)

Ogge et al 2011 4.99 (4.18, 5.95)

Van Der Merwe et al 2010 1.79 (0.74, 4.35)

Vinnars et al 2010 11.82 (6.73, 20.84)

Aviram et al 2010 13.42 (1.76, 150.86)

Kilicdag et al 2005 1002.14 (80.58, infinity)

Kos et al 2005 1.53 (0.66, 3.97)

Kim et al 2002 15.35 (4.07, 60.18)

combined [fixed] 6.14 (5.34, 7.07)

odds ratio (95% confidence interval)

Prevalence of vascular and

villous lesions in PE

Placental histology is

neither sensitive nor specific

for preeclampsia



SGA in preeclampsia

Verlohren S et al. UOG. 2014;44:293-8.

Rasmussen S et al. BJOG. 2014;121:1351-7.

Most (80%) of

preeclampsia

are late-onset

Term PE associated with

both LGA and SGA birth

(after exclusion of diabetes)



Important correlations



Spurious correlations



PLEXIT
(Placental exit…) 



Cardiac

performance

Placental

function

Fetal

demands

The placenta
Villain or victim?



Pre-pregnancy



Normal

pregnancy
p-value

FGR and

preeclampsia



Early pregnancy



Uterine Doppler and 

Trophoblast Function

Endothelial cell behaviour and apoptosis

Lab Invest. 2018 Oct 5.

J Leukoc Biol. 2015;97:79-86

Hum Reprod. 2014 Apr;29(4):652-60

Am J Pathol. 2013;183:1853-61

Arterio Thromb Vasc Biol. 2013;33:93-101

J Pathol. 2012;228:322-32

Am J Pathol. 2007;170:1903-9





Late pregnancy



39 studies

3082 patients

Paradoxical drop in

cardiac output at term



Left ventricular mass
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LV mass increase

40% in pregnancy (9 months)

25% in elite athletes (24 months)

Cardiac remodelling



Term Pregnancy

25% trabeculations



Impaired myocardial relaxation

Impaired myocardial contraction 
(+relaxation)

Chamber diastolic dysfunction

Chamber systolic (+diastolic) 
dysfunction

Myocardial vs chamber function

Melchiorre K et al.

Hypertension 2016

Asymptomatic diastolic 

dysfunction in 10-15% 

of women at term



Cardiac function

in preeclampsia



LVM increases by 71% and 

RWT by 46% more in 

preeclampsia than during 

a normotensive pregnancy

De Haas et al. UOG 2018

Meta-analysis of 48 studies

Remodelling in

preeclampsia



Myocardial function

in preeclampsia

Melchiorre K et al. Circulation 2014:130:703-14
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Maternal cardiac dysfunction

Pregnancy

FGR and

Preeclampsia

Systematic review (36 studies)

Castleman J et al. Circ Cardiovasc Imaging 2016

De Haas et al. UOG 2018

Meta-analysis (48 studies)



Post-partum
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 Impaired myocardial relaxation persisted in term and preterm PE

 Impaired myocardial contractility persisted in preterm PE

Impaired LV myocardial relaxation

*=p<0.0001 versus 
postpartum controls

Hypertension 2011;57:85

Hypertension 2011;58:709

Circulation 2014;130:475

Cardiac function one year

after preeclampsia





GDM HDP

Definition New onset abnormal glucose >20wks New onset abnormal BP >20wks

Predisposing factors Same as for type 2 diabetes mellitus Same as for cardiovascular disease

Screening test GTT (measures pancreatic function)
BP and Uterine Doppler (measures 

cardiac function)

Diagnosis High glucose levels High BP levels

Pre-pregnancy

disease
More severe pregnancy phenotype More severe pregnancy phenotype

‘Cure’ Birth Birth

Maternal

Long-term

50% risk of diabetes

in 10 years

30% risk of hypertension

in 10 years

‘Placental’ disorders

Kalafat & Thilaganathan. Curr Opin O&G. 2017



Nulliparity

Clapp AF. Am J Cardiol.1997 (n=30)

Turan OM et al. UOG. 2008 (n=4689)

Ling HZ et al. AmJOG. 2109 (n=1574)

Longitudinal study

15 nullips, 15 multips

Started pre-pregnancy

9 time points

270 echocardiograms

“Pre-conditioning”



Nulliparity

Ling HZ et al. AmJOG. 2109 (n=1574)

Longitudinal study

829 nullips, 632 multips

113 prev PE+/-SGA

“Multipara have the 

optimal haemodynamic

response to pregnancy”

Multip

Nullip Prev PE



Partner specificity

Increase in PE risk explained 

by inter-pregnancy interval



IVF and ovum donation

26,696 IVF/ICSI

999,804 controls

PE risk conferred by 

ovum donation, not IVF



Smoking

Leffler CW et al. Am J Physiol Heart 2011

Wei J et al. Oncotarget 2015

33% reduction in PE

Immediate effects (minutes)

Vasconstriction – nicotine

Short-term effects (hours/days)

Hypotension – carbon monoxide

Short-term effects (hours/days)

Hypotension – carbon monoxide



Placenta or heart:

Does it really matter?



Conventional risk assessment

Risks treated as equal

Modest risk elevation

Interaction of factors

Risk elevation only

High false +ve rate (60%)

Low detection (40%)

Aspirin prescription (15%)

Aspirin compliance (?)



ASPRE screening

Rolnik D et al. NEJM 2018

Kalafat E et al. UOG 2018

Khalil A et al. BJOG 2008



Maternal ophthalmic and radial artery 

Doppler at 11-13 weeks is as good as uterine 

Doppler in prediction of preeclampsia

Radial and Ophthalmic Arteries



Placental surface 12-15m2

Capillary surface 6000-7000m2

(x500 higher surface area)

PlGF protein produced equally 

by endothelium of most organs
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2017-2018

Routine care

2019

ASPRE screen

Pregnancies 8110 3260

Preterm PE (<37wks) 61 (0.75%) 15 (0.46%) ↓ 40%

Term PE (>37wks) 167 (2.1%) 50 (1.5%) ↓ 30%

ASPRE screening
Implementation at StGeorges

11-14wk scan - FMF Algorithm (History, UtA Doppler, MAP, PAPP-A)

Potential therapies: Aspirin, Calcium, Statins, Metformin



Diagnosis and prognosis



Diagnosis



Diagnosis

Use of PlGF permitted earlier delivery 
and improved maternal outcomes



Diagnosis



Prognosis

1388 preeclampsia cases

7.3% adverse maternal outcome



Treatment



Tissue oxygen delivery

Treatment



Treatment of BP

All three drugs achieved the 
primary outcome within 12hrs

Nifedipine and labetalol 
achieved outcome within 3hrs

Nifedipine resulted in:

More maternal blood Tx

Increased NICU admissions x2

Increased RDS x4

Increased SGA x2



Cardiovascular legacy
Chronic hypertension after PE

20-29yrs

40-49yrs

20-29yrs +PE

40-49yrs +PE

Ida Brehens et al. BMJ 2017

1m Danish births linked to
national prescription register






