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Hypertension, either preexisting 
or pregnancy-induced, is a 
common complication of 

pregnancy. 

when severe, it can lead to 
stroke and death, 

But prompt recognition and 
treatment can reduce the risk of 

these complications 



Preeclampsia is a 

Multi-system progressive disorder 
that

Characterized by: The New onset of 
hypertension 

and end-organ dysfunction with or 
without proteinuria, 

In the last half of pregnancy or 
postpartum



Pathogenesis of Preeclampsia

 A complete understanding of the 

pathogenesis of PE remains unclear. 

 The critical role of the placenta in the 

pathophysiology of PE, particularly early 

onset-PE, is supported by data that show:

 1) Placental tissue is necessary for 

development of the disease, but the fetus is 

not.

 2) PE is always cured within days to weeks 

after delivery of the placenta; except in rare 

cases.



Pathogenesis of Preeclampsia

 Abnormal Development of The Placenta :

 The current theory suggests a two‐stage 

process. 

 The first stage:

 Abnormal remodeling of spiral arteries :

 The first stage is caused by shallow invasion 

of the trophoblast, resulting in inadequate 

remodeling of the spiral arteries. 



Pathogenesis of Preeclampsia

• In normal pregnancies:

• The cytotrophoblast cells invade both the 

endothelium and highly muscular tunica of the spiral 

arteries . 

• As a result, these vessels transform from small 

muscular arterioles to large capacitance vessels of 

low resistance, thus greatly facilitating blood flow to 

the placenta. 

• It probably begins in the late first trimester and is 

completed by 18 - 20 W.



Pathogenesis of Preeclampsia

• In preeclampsia:

• Cytotrophoblast cells infiltrate the decidual portion of 

the spiral arteries but not myometrial segment . 

• The spiral arteries fail to develop into large, tortuous 

vascular channels, instead, they remain narrow, 

resulting in placental hypoperfusion . 

• This defect has been associated with development of 

multiple adverse pregnancy outcomes, including:

• Second trimester IUFD,

• Abruptio placentae, 

• PE with or without IUGR, 

• IUGR without maternal hypertension, 

• PPROM, and 

• Preterm labor.



Pathogenesis of Preeclampsia

Second stage : 

Impaired placentation and placental ischemia, leads
to:

Placental release of soluble factors that cause 
systemic endothelial dysfunction resulting in the 
preeclamptic phenotype (systemic signs and symptoms 
of PE).

Hypoperfusion, hypoxia, and ischemia are critical 
components in the pathogenesis of PE.



4.6 % of pregnancies (2%–5%)

Variations in prevalence 

Differences in the maternal age distribution and 

Proportion of nulliparous pregnant women .

The prevalence of PE in the US is 1.5 – 2 fold higher 
in first pregnancies.

Is less prevalent before 34 W of gestation.

The prevalence before and after 34 W: 0.3 VS 2.7 %. 

Prevalence



Burden of Disease

In the US:

The rate of PE 
increased by 25%
between 1987 - 2004 1. 

In comparison with 
1980:

Women giving birth 
in 2003 were at 6.7 
fold increased risk 
of severe PE.

1: ACOG: Gestational Hypertension 
and Preeclampsia: ACOG Practice 
Bulletin, Number 222. Obstet Gynecol . 
2020 Jun;135(6):e237-e260. 



Worldwide, 10 - 15 % (16%) of direct 
maternal deaths are associated 
with PE/ECLAMPSIA.

Maternal mortality is 
much lower in high-
income countries.

Is one of the  leading 
causes of maternal and 
perinatal morbidity and 

mortality, especially when 
the condition is of early 

onset.1
1: FIGO: Poon ET AL. The International Federation of Gynecology and 

Obstetrics (FIGO) initiative on pre-eclampsia: A pragmatic guide for first-

trimester screening and prevention. Int J Gynaecol Obstet;  2019 May;145 

Suppl 1(Suppl 1):1-33.

Burden of Disease



 Significant impacts on maternal and fetal health in the 

immediate and long term. 

 For the mother:

 An increased risk of death from: 

 Long-term hypertension( 2 – 4 fold) 

 Cardiovascular and major adverse cardiovascular 

events( 2 fold), 

 Stroke ( 1.5-fold  )

 Renal impairment, 

 Metabolic syndrome, and 

 Diabetes. 

 The life expectancy of women who developed preterm 

PE is reduced on average by 10 years. 

 1: FIGO: Poon ET AL. The International Federation of Gynecology and Obstetrics (FIGO) initiative on pre-eclampsia: A pragmatic guide for 

first-trimester screening and prevention. Int J Gynaecol Obstet;  2019 May;145 Suppl 1(Suppl 1):1-33.

Burden of Disease1



 Impact on the infants in the long term; 

 Increased risk of :

 Insulin resistance, 

 Diabetes mellitus, 

 Cardiovascular and coronary artery disease, 
ischemic heart disease and stroke and 

 Early onset hypertension.

 Early‐onset PE has higher risk of short‐ and 
long‐term maternal and perinatal morbidity and 
mortality. 

 1: FIGO: Poon ET AL. The International Federation of Gynecology and Obstetrics (FIGO) initiative 
on pre-eclampsia: A pragmatic guide for first-trimester screening and prevention. Int J Gynaecol
Obstet;  2019 May;145 Suppl 1(Suppl 1):1-33.

Burden of Disease 1



 Increased risk of obstetrical complications 

(Antenatal risks ):

 Preeclampsia, 

 Growth restriction, oligohydramnios

 Preterm delivery (most commonly iatrogenic),  

 Abruptio placenta, and 

 Fetal distress & Stillbirth 

 Can all be sequelae of ischemic placental disease. 

 Women with one of these disorders are at increased 

risk of developing one of the other disorders in future 

pregnancies .

 Early-onset PE is more likely to be associated with 

one of these adverse events in a subsequent 

pregnancy, even if normotensive, than late-onset PE. 

Burden of Disease 



o FIGO brought together international experts to suggest 

key actions for the health burden of PE (2019). 

o FIGO's objectives,1 are: 

o (1) To raise awareness about PE and poor maternal 

and perinatal outcomes, the future health risks to 

mother and offspring,

o And 

o (2) To create a guidance for the first‐trimester 

screening and prevention of preterm PE, and to 

disseminate and encourage its use. 

o It provides both the best and the most pragmatic 

recommendations according to acceptability, feasibility, 

and ease of implementation and most significant 

impact in different resource settings.

o 1: FIGO: Poon ET AL. The International Federation of Gynecology and Obstetrics (FIGO) initiative on pre-eclampsia: A pragmatic guide for 

first-trimester screening and prevention. Int J Gynaecol Obstet;  2019 May;145 Suppl 1(Suppl 1):1-33.



 FIGO recommends the following 1: 

 1: Public health focus: 

 To increase awareness, access, affordability, and 

acceptance of preconception counselling, and 

prenatal and postnatal services.

 To raise awareness of early prenatal visits targeted at 

reproductive‐aged women, particularly in 

low‐resource countries. 

 1: FIGO: Poon ET AL. The International Federation of Gynecology and Obstetrics (FIGO) initiative on pre-eclampsia: A pragmatic guide for 

first-trimester screening and prevention. Int J Gynaecol Obstet;  2019 May;145 Suppl 1(Suppl 1):1-33.



• 2: Universal screening: 

• All pregnant women should be screened for preterm PE 

during early pregnancy by the first‐trimester combined 

test with maternal risk factors and biomarkers as a 

one‐step procedure. 

• The best combined test is one that includes maternal 

risk factors, measurements of mean arterial pressure 

(MAP), serum placental growth factor (PLGF), and 

uterine artery pulsatility index (UTPI). 

• Where it is not possible to measure PLGF and/or UTPI, 

the baseline screening test should be a combination of 

maternal risk factors with MAP, and not maternal risk 

factors alone.

• The risk calculator is available free of charge at 

https://fetalmedicine.org/research/assess/preeclampsia. 



Contingent 
screening:

 Where resources are limited,

 Routine screening for preterm 

PE by maternal factors and MAP

in all pregnancies and 

 Reserving measurements of 

PLGF and UTPI for a subgroup

of the population (selected on 

the basis of the risk derived from 

screening by maternal factors 

and MAP) 

 Can be considered. 



Risk factors (FIGO)1

 Advanced maternal age; 

 Nulliparity; 

 Previous history of PE; 

 Short and long inter-pregnancy interval; 

 Use of ART; 

 Family history of PE; 

 Obesity; 

 Afro‐Caribbean and South Asian racial origin; 

 Co‐morbid medical conditions including:

 Hyperglycemia in pregnancy; 

 Pre‐existing chronic hypertension; 

 Renal disease; and 

 Autoimmune diseases, such as SLE and 
antiphospholipid syndrome. 

• 1: FIGO: Poon ET AL. The International Federation of Gynecology and Obstetrics (FIGO) initiative on 
pre-eclampsia: A pragmatic guide for first-trimester screening and prevention. Int J Gynaecol
Obstet;  2019 May;145 Suppl 1(Suppl 1):1-33.



Risk factors; Maternal age (FIGO)1

Advanced maternal age; 

Age ≥35 years at the time of delivery, 1.2- 3 fold increased 
risk of PE.

The probability increases rapidly when the maternal age is 
>40 years..

The risk for late-onset PE increases by 4% with every one-
year increase in maternal age above 32 years. 

Maternal age is not associated with increased risk of early-
onset PE.

1: FIGO: Poon ET AL. The International Federation of Gynecology and Obstetrics (FIGO) initiative on pre-eclampsia: A 
pragmatic guide for first-trimester screening and prevention. Int J Gynaecol Obstet;  2019 May;145 Suppl 1(Suppl
1):1-33.



Risk factors; Parity

The risk is increased 3-fold in nulliparous women.

A systematic review (26 studies) reported :

Increased risk for PE persists even after adjusting
for other risk factors, such as maternal age, race and 

BMI (aOR 2.71) .

Parous women without history of PE have reduced risk 
of PE; 

This protective effect is lost when the conception 
partner is different.



Risk factors; Previous history of PE

• The risk of PE for parous women without a 

history of PE is 1.1%. 

• Second pregnancy with a history of PE: 7–

10 times higher risk.

• A history of PE:  Doubled the risk of early-

onset PE (<32 W).

• Prior history of early-onset PE: 5% - 17% 

risk of early-onset PE (<34 W).

• Delivery at <34 W for early-onset PE in the 

first pregnancy: is approximately 8%



Risk factors; Pregnancy interval

• Both short and long inter-pregnancy intervals increase the 

risk of PE.

• Inter-pregnancy intervals of <12 months or >72 months are 

associated with higher risk of PE.

• The longer the interval, the higher is the risk of PE. 

• The reasons for the association between short inter-

pregnancy interval and PE are unclear. 

• Several hypotheses have been proposed, including factors 

related to socioeconomic status, postpartum stress, 

malnutrition, and inadequate access to health care services. 

• The increased PE risk in women with long inter-pregnancy 

intervals might be attributed to advanced maternal age, 

infertility, and underlying maternal medical condition.



Risk factors; Assisted reproduction

• Use of ART doubles the risk of PE. 

• The risk of having PE was increased in 

women exposed to hyper-estrogenic 

ovarian stimulation medications regardless 

of ART type(ORs 1.32 - 1.83).

• Use of non-hyper-estrogenic ovarian 

stimulation drugs was not associated with an 

increased risk of PE. 

• High estrogen levels during implantation

may lead to impaired placentation.



Risk factors; Assisted reproduction

• Women conceiving by IUI, in particular by 

donor sperm, are at a greater risk of 

developing PE.

• Donor ovum IVF have a higher risk of PE.



Risk factors; Family history of PE

• Although most cases of PE are sporadic, a familial 

susceptibility to PE has been documented. 

• Daughters or sisters of women with PE are 3–4 times 

more likely to develop PE.

• The mode of inheritance seems to be complex, 

including numerous variants, which individually have 

small effects, but collectively contribute to an 

individual’s susceptibility to the disorder. 

• Genome-wide association studies (GWAS) have 

demonstrated significant linkage to chromosomes 2p, 

2q, 4p, 7p, 9p, 10q, 11q and 22q.



Risk factors; Obesity

• BMI ≥30 Kg/m2 confers a 2- 4 fold higher risk for 

PE.

• The exact mechanisms remain unclear. 

• Obesity is known as a state of chronic, low-

grade inflammation, also called “meta-

inflammation”.

• Low-grade inflammation can induce endothelial 

dysfunction and placental ischemia by 

immune-mediated mechanisms.



Risk factors; Race and ethnicity

• The risk of PE in Afro-Caribbean women is 

increased by 20%−50%.

• The risk of PE is higher in women of South Asian 

origin than in those of non-Hispanic white women 

(aOR 1.3).

• Increased risk of PE reflects the metabolic profiles 

of non-pregnant women associated with an increased

susceptibility to cardiovascular disease.

• Both Afro-Caribbean and South Asian women are 

more susceptible to developing chronic 

hypertension, diabetes mellitus and cardiovascular

disease. 



Risk factors; Co-morbidities

• Pre-existing chronic hypertension, RR= 5.4, 

• Hyperglycemia in pregnancy (pre pregnancy 

type 1 and type 2 diabetes mellitus; overt 

diabetes in pregnancy and GDM requiring 

insulin treatment), 

• Pre-existing diabetes mellitus (RR 3.7)

• Renal disease(RR 1.8) , and 

• Autoimmune diseases such as SLE (RR 2.5) 

and 

• Anti-phospholipid syndrome (RR 2.8) . 



Risk factors; The 2019 NICE guidelines 1

• The 2019 NICE guidelines  classify a woman:

• At high risk : 

• History of hypertensive disease during a previous 
pregnancy or 

• A maternal disease including chronic kidney disease, 
autoimmune diseases, diabetes, or chronic 
hypertension. 

• At moderate risk : 

• Nulliparous, ≥40 years, 

• BMI ≥ 35 kg/m , 

• A family history of PE, 

• A multifetal pregnancy, or 

• A pregnancy interval of more than 10 years . 

• The presence of one high risk factor, or two or more 
moderate risk factors, is used to help guide aspirin 
prophylaxis, which is effective in reducing the risk of PE 
if administered before 16 W.

• 1: https://www.nice.org.uk/guidance/ng133



Other Risk factors1

• There are additional clinical factors that increase PE 

risk, including: 

• Raised mean arterial BP before 15 W gestation , 

• PCOS , 

• Sleep disordered breathing , and 

• Various infections such as periodontal disease, UTI, 

and helicobacter pylori. 

• In terms of obstetric history, 

• Vaginal bleeding for at least 5 days during pregnancy, 

• 1: Fox et al. Preeclampsia: Risk Factors, Diagnosis, Management, and the Cardiovascular Impact on the 

OffspringJ. Clin. Med. 2019, 8, 1625.



Other Risk Factors1

• Vitamin D deficiency can increase the risk of PE ; 

• Vitamin D supplementation may offer some benefit in 

reducing PE risk. 

• Robust RCT evidence is still required to confirm its 

utility.

• High dose folic acid does not appear to have any 

preventative effects , though some evidence suggests 

that; 

• Supplementation with 5-methyl-tetrahydrofolate 

supplementation, a more bioavailable form of folic acid, 

may be effective in preventing recurrent PE.

• 1: O’Callaghan et al. Systematic Review of Vitamin D and Hypertensive Disorders of Pregnancy. Nutrients 

2018, 10, 294.



Other Risk Factors

• Multifetal gestation

• Obesity

• Black race

• Age >40 years or <18 years

• Hydrops fetalis

• Poorly controlled hyperthyroidism

• Woman herself was small for gestational 

age

• IUGR, abruptio placentae, or IUFD in a 

previous pregnancy.



Other Risk Factors

• Prolonged interpregnancy interval if the 

previous pregnancy was normotensive; 

• If the previous pregnancy was preeclamptic, a 

short interpregnancy interval increases the risk 

of recurrence

• Partner-related factors (new partner, limited 

sperm exposure [eg, previous use of barrier 

contraception])

• IVF

• Obstructive sleep apnea

• Elevated blood lead level

• Posttraumatic stress disorder



• Past history of preeclampsia (7 fold )

• First pregnancy (nulliparity) (RR 2.91), 

• Family history of PE in a first-degree relative (RR 2.90),

• Pre-existing medical conditions:

• Pre-gestational diabetes (RR 3.56), 

• BP ≥130/80 mmHg at the first prenatal visit (RR 1.38) 

• Antiphospholipid antibodies (RR 9.72), 

• BMI≥26.1 (RR 2.47), 

• Chronic kidney disease (CKD) (RR varies depending on 
the degree of reduction of glomerular filtration rate 
and the presence or absence of hypertension). 

• Twin pregnancy (RR 2.93), 

• Advanced maternal age (maternal age ≥40: RR 1.96), 

Risk Factors







Prediction
• Clinical Approach: 

• All women: 

• Routine blood pressure measurement in pregnancy 

• Identify women at high risk early in pregnancy 

• Prenatal care for high-risk women 

• Interventions to reduce risk 

• Investigational Approaches:

• Screening tests: 

• Biomarkers(Angiogenic modulators), Uterine artery 

Doppler velocimetry, Ophthalmic artery Doppler,…

• we agree( UP TO DATE 2021) with ACOG recommendations

for taking a detailed medical history to assess a 

patient's risks but

• Not using laboratory and imaging screening tests: 

(including uterine artery Doppler velocimetry and serum 

biomarkers such as pro- and anti-angiogenic factors).



• Most risk factors for preeclampsia are not 

modifiable; 

• Avoiding obesity and excessive gestational 

weight gain are notable exceptions. 

• Obese women can reduce their risk of developing 

preeclampsia by: 

• Losing weight before pregnancy and 

• Limiting weight gain during pregnancy

Interventions to reduce risk



Interventions to reduce risk

• Lifestyle interventions may reduce preeclampsia, 

particularly dietary interventions. 

• Lower rates of PE may be associated with a higher 

vegetable and plant-based diet, however, findings are 

mixed. 

• A recent RCT reported that antenatal lifestyle advice (diet 

and exercise) had no effect on PE rates in overweight or 

obese women . 

• Exercise interventions seem to have a more limited effect 

than diet , although there is insufficient evidence to make 

consistent conclusions.

• Surprisingly, smoking has been identified as a protective

factor, with risk inversely proportional to number of 

cigarettes smoked.



• Do not recommend salt restriction during 

pregnancy solely to prevent gestational 

hypertension or pre-eclampsia.

• Give the same advice on rest, exercise and 

work:

• To women with chronic hypertension or at risk 

of hypertensive disorders during pregnancy as 

healthy pregnant women.

https://www.nice.org.uk/guidance/ng133/chapter/recommendations#gestational-hypertension


Prevention of Preeclampsia
In Women At Moderate To High Risk

Reduces the frequency of preeclampsia, By 10 - 20 %

Decreased Adverse Pregnancy Outcome   

Decreased preterm birth

Decreased growth restriction

Low- dose 

Aspirin



Prevention
• Low-dose aspirin prophylaxis:

• Is the most useful preventive pharmacologic 

intervention, but the magnitude of benefit is variable

and depends on a number of factors.

• Selecting high risk women for prophylaxis.

• Timing of initiation:

• We initiate low-dose aspirin at ≥12 weeks of gestation, 

and ideally prior to 16 weeks.

• Dose: 

• 81 to 150 mg: There is no consensus regarding the 

optimal dose. 

• UP TO DATE, USPSTF (JAMA. 2021;326(12):1186-1191), 

ACOG and Society for Maternal-Fetal Medicine, The 

NICE guideline, WHO: Use 81 mg daily. 

• FIGO, ASPRE trial: 150 mg



Prevention

• Morning vs evening administration:

• Some authors believe that aspirin may be more effective 

if taken at bedtime; however, specifying timing of 

administration is not standard practice, and nighttime 

dosing may increase gastric irritation.

• Importance of good compliance:

• Good compliance with therapy is important; compliance 

<90 % may not be effective. 

• Timing of discontinuation:

• There is no consensus. 

• Until delivery; (UP TO DATE), At 36 weeks of gestation, or 

5 - 10 days before expected delivery to diminish the risk 

of bleeding during delivery .

• No adverse maternal or fetal effects related to use of 

low-dose aspirin at delivery have been proven.



Calcium Supplementation

• In populations with low calcium intake:

• WHO recommends:

• 1500 - 2000 mg elemental calcium supplementation 

per day for pregnant women to reduce the risk of 

preeclampsia, 

• Particularly those at higher risk of developing 

hypertension.



Thank you

Questions?


