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Introduction to preeclampsia

•Definitions and physiopathology

• Risk factors

• Different clinical forms



Definition



Physiopathology

Karumanchi et al, UpToDate, 2022



Importance of preeclampsia diagnosis

August P. UpToDate 2019. Preeclampsia: Clinical features and diagnosis.
Duley L. Semin Perinatol 2009;33:130-7.
Ross M, et al. Eclampsia. Medscape 2019. 

Failure
Disseminated intravascular coagulation (DIC)

Stroke (36% of pregnancy-related stroke)
Seizure 1/400 women with PE) 
Eclampsia (new onset seizure or coma)
Hypertensive encephalopathy
Retinal detachment
Cortical blindness
Complete blindness

Hemorrhage
DIC
Hysterectomy

Abalos E, et al. Eur J Obstet Gynecol Reprod Biol 2013;170:1-7.
Norwitz ER. UpToDate 2019. Preeclampsia: Management and prognosis.

Consequences of PE to mother

Failure

of maternal 
deaths

~18% 1 in 4 99%

leading cause of 
maternal death 

in U.S.

of deaths occur 
in low-income 

countries

6.4 deaths per 10,000 cases PE



Introduction to preeclampsia

• Definitions and physiopathology

•Risk factors

• Different clinical forms



Risk factors

• Factors associated with family history
• Family history in PE 
• Disease of polygenic, polymorphic inheritance with variable penetrance (no 

genetic map: no gene, no loci)       
• Anomaly of  genomic parental imprinting, permissives genes, disease of 

mitochondrial DNA, discordant phenotype

• Physiological Factors
• Age      
• Ethnicity (African)
• Body mass index (BMI)
• Weight at birth
• Gestational age at birth



Risk factors

• Environmental Factors
• Tabac 
• Alcohol, drugs, coffee
• Nutritional factors
• Living conditions (altitude, stress, socio-economic)
• Seasonal variations
• Physical Activity

• Immunological Factors
• Nulliparity
• « primipaternity » 
• Time between 2 pregnancies
• Exposure to semen
• Medical history of early miscarriage

• Factors associated with the pregnancy
• Multiple pregnancies
• Fetal malformation
• Urinary tract infection
• Gestational diabetes



Introduction to preeclampsia

• Definitions and physiopathology

• Risk factors

•Different clinical forms



Different clinical forms

➢ Eclampsia

➢ HELLP Syndrome

➢ Placental abruption

➢ Intrauterine growth
restriction

➢ Intrauterine fetal death

➢ Late miscarriage (no clear
reason)
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Inversed Pyramid

➢ Prepare the parents for childbirth

➢ Optimal follow up of the pregnancy

➢ Support the decision for childbirth

➢ Transfer parents to a center MIC/NIC

➢ Consider in utero treatment

➢ Goal



Principle of risk estimation

➢Caracteristics and maternal

« risk factors»

➢Biomarkers

➢Mean arterial pressure 

(MAP)

➢Uterine artery Doppler



Principle of risk estimation

• Prenatal screening for aneuploidy is routine bioclinical practice performed worldwide.

• The same statistical methodology, developed and perfected over more than three decades, has 

been adapted for screening for pre-eclampsia.

• Each parameter is first converted into a pregnancy-specific MoM (multiple of the median) for 

the same gestational age, smoking status, maternal weight, ethnicity and method of 

conception.



Caracteristics and maternal « risk factors»



Biomarkers

19



➢PIGF: Placental Growth Factor 

➢sFlt-1: Soluble fms-like tyrosine kinase 1 

➢PAPP-A: Pregnancy Associated Plasma Protein A 

Biomarkers



PAPP-A

➢ Pregnancy Associated Plasma Protein-A

➢ Macromolecular glycoprotein

➢ Produced by the trophoblast

➢ Regularly  during pregnancy

The concentration is significantly lower for pregnancies 
at risk of preeclampsia



PlGF and sFlt1

➢ PIGF: Placental Growth Factor

➢ Factor pro-angiogenic

➢ Participates in the normal functioning of the endothelial cell

➢ sFlt-1: Soluble fms-like tyrosine kinase 1

➢ Factor anti-angiogenic



PlGF and sFlt1
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Early marker and Multi-organ

➢ The sFlt-1/PlGF ratio is elevated 4–5 weeks before clinical signs of preeclampsia

AT1-AAs = agonistic AT(1) receptor autoantibodies; NK = natural killer

PIGF = placental growth factor; sFlt-1 = soluble fms-like tyrosine kinase-1 

VEGF = vascular endothelial growth factor
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Concentrations of sFlt-1 and PlGF
Imbalances are detectable prior to the onset of PE

Karumanchi et al, UpToDate, 2022



Mean arterial pressure (MAP)

Poon et al, Int J Gynecol Obstet, 2019



Uterine artery Doppler









Uterine artery Doppler



Chaemsaithong et al, AJOG, 2022

Principle of risk estimation

➢Caracteristics and maternal

« risk factors»

➢Biomarkers

➢Mean arterial pressure 

(MAP)

➢Uterine artery Doppler
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Correlation of sFlt-1/PlGF Ratio with Time to Delivery 
or Preterm Birth in PROGNOSIS (Prediction of Short-
term Outcome in Pregnant Women with Suspected 

Preeclampsia Study)

H Zeisler,1 E Llurba,2 F Chantraine,3 M Vatish,4 AC Staff,5

M Sennström,6 M Olovsson,7 SP Brennecke,8 H Stepan,9

D Allegranza,10 C Dinkel,11 M Schoedl,11

M Hund,10 and S Verlohren12

1Vienna, Austria; 2Barcelona, Spain; 3Liege, Belgium; 4Oxford, UK; 

5Oslo, Norway; 6Stockholm, Sweden; 7Uppsala, Sweden; 8Melbourne, Australia; 9Leipzig, Germany; 

10Rotkreuz, Switzerland; 

11Penzberg, Germany; 12Berlin, Germany

Prognosis



Prognosis

A valid method to predict the development of preeclampsia is 

needed

The ‘gold standard’ for the diagnosis of preeclampsia

is based on proteinuria and blood pressure screening

but, pregnancies at risk for complications of preeclampsia are not 

correctly identified

Poor discrimination of high-risk pregnancies may cause 

unnecessary hospitalizations of patients who will not develop 

preeclampsia

Patients who develop preeclampsia may be underdiagnosed by 

screening of the blood pressure and proteinuria



Objectives of the study

HELLP = hemolysis, elevated liver enzymes, low platelets

PIGF = placental growth factor; sFlt-1 = soluble fms-like tyrosine kinase-1

• To demonstrate that low ratios of sFlt-1/PlGF predict 

absence of preeclampsia/eclampsia/HELLP syndrome 

within 1 week of baseline visit (rule out)

• To demonstrate that high ratios of sFlt-1/PlGF predict 

diagnosis of preeclampsia/eclampsia/HELLP syndrome 

within 4 weeks of baseline visit (rule in)

1
• Correlation of the sFlt-1/PlGF ratio with time to delivery and 

preterm birth were secondary exploratory objectives2



“Ruling out” preeclampsia

When using the sFlt-1/PlGF cut-off ratio of ≤38, 
preeclampsia can be ruled out within a week with a 
negative predictive value of 99.3% (NPV)

Rule out of preeclampsia within a week  (95% CI)

Cohort 

development

Cohort

validation

NPV
98.9% 

(97.3–99.7)

99.3% 

(97.9–99.9)

Sensitivity
88.2%

(72.5–96.7)

80.0% 

(51.9–95.7)

Specificity
80.0%

(76.1–83.6)

78.3%

(74.6–81.7)

AUC (95% CI)
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AUC = area under the curve; CI = confidence interval

PIGF = placental growth factor; sFlt-1 = soluble fms-like tyrosine kinase-1



“Ruling in” preeclampsia

When using the sFlt-1/PlGF cut-off ratio of >38, 
preeclampsia can be found within 4 weeks with a 
positive predictive value of 36.7% (PPV)
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Rule in preeclampsia within 4 weeks (95% CI)

Cohort

development

Cohort

validation

PPV
40.7% 

(31.9–49.9)

36.7% 

(28.4–45.7)

Sensitivity
74.6% 

(62.5–84.5)

66.2% 

(54.0–77.0)

Specificity
83.1% 

(79.3–86.5)

83.1% 

(79.4–86.3)

AUC = area under the curve; CI = confidence interval

PIGF = placental growth factor; sFlt-1 = soluble fms-like tyrosine kinase-1

Cohort development

Cohorte validation

sFlt-1/PIGF ratio = 38
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validation

82.3% 

(77.3–87.3)



Time until delivery (<34 AS*)

All sFlt-1/PlGF ratio >38 were associated with shorter time to delivery

*‘Early gestational phase’ = 24 weeks plus 0 days to 33 weeks plus 6 days

PIGF = placental growth factor; sFlt-1 = soluble fms-like tyrosine kinase-1

Women without preeclampsia

sFlt-1/PlGF ratio ≤38 (n=515)

sFlt-1/PlGF ratio >38 (n=70)

P
ro

p
o
rt

io
n
 o

f
w

o
m

e
n

(%
)

100

80

60

40

20

0

P
ro

p
o
rt

io
n
 o

f
w

o
m

e
n
(%

)

100

80

60

40

20

0

sFlt-1/PlGF ratio ≤38 (n=75)

sFlt-1/PlGF ratio >38 (n=63)

Women with preeclampsia

p<0.001p<0.001



Time until delivery (≥34 AS*)

All sFlt-1/PlGF ratio >38 were associated with shorter time to delivery

*‘Late gestational phase’ = 34 weeks plus 0 days onwards

PIGF = placental growth factor; sFlt-1 = soluble fms-like tyrosine kinase-1

Days between sFIt-1/PIGF test visit 1 and 

delivery

sFlt-1/PlGF ratio ≤38 (n=186)
sFlt-1/PlGF ratio >38 (n=72)
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Conclusions Prognosis

PIGF = placental growth factor; NPV = negative predictive value

PPV = positive predictive value; sFlt-1 = soluble fms-like tyrosine kinase-1

➢ The sFlt-1/PlGF cut-off ratio of 38 is useful for the short-term prediction of the 
absence or presence of preeclampsia in women at risk
➢ NPV (rule out) 99.3%
➢ PPV (rule in) 36.7%

➢ The maternal sFlt-1/PlGF ratio provides information on the risk of preterm birth
➢ An sFlt-1/PlGF ratio >38 was associated with a shorter time to delivery, 

especially before 34 weeks

➢ Women with an sFlt-1/PlGF ratio (>38) should be monitored more carefully, 
regardless of whether they develop preeclampsia





Recommendations for the use of sFlt-1/PlGF
ratio in women with signs and symptoms of PE

I Herraiz, E Llubra, S Verlohren, A Galindo, Fetal Diagn Ther, 2018



Implementation of the sFlt-1/PlGF ratio can save money
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Prevention of PE

ASPRE
2017

➢ multicenter, double-blind, placebo-controlled 
trial

➢ randomly assigned 1776 women with singleton 
pregnancies

➢ at high risk for preterm pre- eclampsia

➢ to receive aspirin (150 mg per day), or placebo

➢ from 11 to 14 weeks of gestation until 36 
weeks

➢ primary outcome was delivery with 
preeclampsia before 37 weeks of gestation 



ASPRE

➢ 798 Aspirin-Group

➢ 822 Placebo-Group

➢ Preeclampsia

➢ 13/789 (1,6%) Aspirin-Group

➢ 35/822 (4,3%) Placebo-Group

➢ Aspirin use was associated with a 62% 

reduction in the incidence of preterm PE and an 

82% reduction in the incidence of PE at <34 

weeks gestation.

➢ Treatment with low-dose aspirin in women at 

high risk for preterm preeclampsia resulted in a 

lower incidence of this diagnosis than placebo. 



Preeclampsia

Bujold et al, 2010



RCIU

Bujold et al, 2010
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Method Comparisons: 
Comparable Commercial Assays / Roche

Centaur XP PlGF vs           
Cobas e411 Elecsys PlGF

Centaur XP sFlt-1 vs  Cobas 
e411 Elecsys sFlt-1

Assay Specimen Comparative Assay (x) Regression Equation Sample Interval / Range n r

ADVIA Centaur XP PlGF Assay Serum Cobas e411 Elecsys
PlGF Assay

y = 1.30 x – 2.7 pg/mL 8 – 2,187 pg/mL 338 0.980

ADVIA Centaur XP sFlt-1 Assay Cobas e411 Elecsys
sFlt-1 Assay

y = 1.44 x - 822 pg/mL 451 – 35,061 pg/mL 338 0.944

ADVIA Centaur XP PE ratio              
[Low End of the Range]

Cobas e411 Elecsys PE ratio 
[Low End of the Range]

Y = 0.90 x – 0.48 1 -- 97 225 0.924

Centaur XP PE ratio vs
Cobas e411 Elecsys PE ratio
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FollowUp

Stepan et al UOG, 2022



➢T1 PE screening works

➢sFlt-1/PlGF is a diagnostic aid for PE at T2/T3

➢PE T2/T3 screening algorithms exist but require 
confirmation by prospective randomized studies

Take Home message




