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Pre-eclampsia
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and the Pre-eclampsia Patient Advocacy Collaborator Group*

Pre-eclampsia is a multisystem disorder that arises in at least 2–4% of pregnancies and is characterised by hypertension 
and new-onset organ dysfunction. The pathophysiology of pre-eclampsia is diverse but mostly involves a mismatch 
between fetoplacental demands and uteroplacental supply, combined with a maternal predisposition to cardiometabolic 
disease. While our understanding of the mechanisms underlying pre-eclampsia has advanced in recent years, 
maternal and perinatal mortality remains high in low-income and middle-income countries (LMICs), where pre-
eclampsia incidence is higher. Risk factors include maternal chronic hypertension, diabetes, obesity, and previous 
pre-eclampsia. Preventive strategies include structured behavioural changes focused on diet quality and moderate-
intensity physical activity for women with metabolic risk factors, low-dose aspirin for women at high risk, and risk-
stratified timed birth at term. To date, the only recourse for pre-eclampsia is delivery of the placenta, and many 
discrepancies in care remain between high-income countries and LMICs. Current efforts primarily focus on the 
prediction, accurate diagnosis, and prevention of pre-eclampsia.

Introduction
Pre-eclampsia is a multisystem disorder, commonly 
detected between 20 weeks’ gestation and 6 weeks post
partum. Pre-eclampsia is characterised by hypertension 
and new-onset organ dysfunction that manifests as 
maternal organ dysfunction (most commonly 
proteinuria), uteroplacental dysfunction, or both.1 The 
incidence of pre-eclampsia-associated perinatal mortality 
and morbidity is substantial.2 Up to 8% of pregnancies 
worldwide are affected by pre-eclampsia, which itself is 
associated with approximately 46 000 maternal deaths 
and 500 000 fetal and newborn deaths each year.1,3

Global reports that track progress toward achieving 
Sustainable Development Goals (SDGs) consistently 
highlight that targets for the reduction of maternal and 
perinatal mortality are largely unmet, particularly in low-
income and middle-income countries (LMICs), where 
maternal mortality is high.3,4 While most LMICs have 
limited surveillance systems, prevalence estimates for 
pre-eclampsia range from around 2% in Sweden and 
China5 to 6·7% in Brazil6 and more than 11% in Ethiopia.7 
Racial and ethnic minority groups are disproportionately 
affected by pre-eclampsia, particularly non-Hispanic 
Black and American Indian or Alaskan Natives in 
America, and Black and Indigenous individuals in 
Latin America (Brazil).8,9 There are limited data to explain 
the mechanisms underlying these disparities, and 
genetic studies show substantial variation within racial 
groups.8

Maternal health outcomes are shaped by a complex 
web of determinants, including demographics, econo
mics, education, gender inequalities, armed conflict, 
food insecurity, climate change, geopolitical shifts, 
national politics, barriers to health-care access, and 
technological advancements.4 These factors also explain 
constraints in implementing interventions proven 
successful in high-income countries (HICs) to reduce 
pre-eclampsia-related maternal death.10

In this Seminar, we summarise current clinical and 
biomedical concepts related to pre-eclampsia. Disparities 

in prevalence, risk factors, and outcomes are addressed 
where possible, as are inequities in health-care access 
and care. Major advancements and remaining knowledge 
gaps in the field are highlighted.

Language and inclusivity
Integrating sex, gender identity, and sexual orientation 
into obstetric language remains challenging. We 
recognise and respect the rights of all people to whom 
the information in this Seminar might apply, including 
but not limited to transgender, non-binary, and intersex 
people. In the context of this Seminar, however, we use 
gendered language.

Search strategy and selection criteria

We searched PubMed and Cochrane Reviews for literature 
published from Jan 1, 2020—the end of search date of the 
previous Lancet Seminar on pre-eclampsia—
to March 31, 2025. The search terms and number of records 
found are specified in the appendix (p 1). We prioritised 
systematic reviews, randomised controlled trials, and clinical 
practice guidelines published in English. Search terms were 
cross referenced with: “epidemiology”, “inequities”, “race”, 
“ethnicity”, “pathophysiology”, “placenta”, “risk factors”, 
biomarkers”, “prevention”, “risk modification”, “diagnosis”, 
“guidelines”, “outcomes”, and “management”. We also 
searched the reference lists of major articles identified by 
our broad search strategy to capture older, seminal, and 
highly relevant publications. Given the large number of 
articles, key references were selected based on the focus of 
this Seminar. Additional relevant references published 
during the writing of this manuscript and after the search 
window (ie, March 31, 2025) were included at the authors’ 
discretion. When multiple relevant articles on a particular 
topic were identified, we selected the parent publication 
whenever possible. All authors contributed to the 
identification of relevant references based on their areas 
of expertise.
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Pathophysiology and mechanisms
The two-stage model theory for pre-eclampsia—ie, where 
placental dysfunction (stage 1) precipitates maternal 
manifestations of the disorder (stage 2)—has evolved 
substantially since it was first proposed more than 
25 years ago.11–13 The remarkable diversity with which 
women present with pre-eclampsia suggests that it arises 
from various pathophysiological processes (figure 1). 
Recently, Roberts suggested that pre-eclampsia 
represents the ‘sum’ of fetal, placental, and maternal 
factors.14 At one end of the spectrum, fetal and placental 
factors in the presence of an otherwise healthy maternal 
environment can be sufficient to elicit clinical 
manifestations of the syndrome. At the other end of the 
spectrum, maternal physiology can be the dominant 
driver.

Placental origins and impaired placentation
The prevailing hypothesis for the placental origins of pre-
eclampsia centres on impaired remodelling of the 
maternal spiral arteries by extravillous trophoblasts, a 
process essential for transforming these vessels into 

high-capacitance, low-resistance conduits. Impaired 
remodelling results in high-velocity, turbulent utero
placental blood flow with diminished oxygen and 
nutrient delivery to the fetoplacental unit. Histologically, 
maternal vascular malperfusion of the placental bed is 
characterised by placental hypoplasia, infarction, 
retroplacental haemorrhage, and abnormal villous 
development.15 Placentation, however, is not restricted to 
spiral artery invasion; it involves the whole process of 
placental growth, during and after implantation.16 Poor 
placentation often develops over months and is 
predominantly associated with early-onset (<34 weeks) 
pre-eclampsia and fetal growth restriction.17,18

Immune regulation at the maternal–fetal interface
Uterine natural killer cells play a central role in 
regulating immune tolerance and supporting normal 
placentation at the maternal–fetal interface. The 
interaction between uterine natural killer cells and fetal 
HLA-C via killer cell immunoglobulin-like receptors 
influences trophoblast invasion and spiral artery 
remodelling. Unique killer immunoglobin-like receptor 
and HLA-C genotype combinations protect against, or 
confer risk of, pre-eclampsia, and vary across 
populations.19 These findings support the concept that 
the immune–placental interaction shapes early placental 
development and contributes to disease susceptibility 
later in pregnancy.

Syncytiotrophoblast stress and maternal endothelial 
dysfunction
Oxidative stress, endoplasmic reticulum stress, and 
impaired cellular homoeostasis affect the 
syncytiotrophoblast, the principal interface between the 
placenta and maternal circulation.16,20 Syncytiotrophoblast 
stress promotes the release of syncytiotrophoblast-
derived factors, including apoptotic fragments, 
exosomes, and inflammatory mediators. These factors 
contribute to an imbalance in angiogenic factors. 
Systemic endothelial dysfunction and inflammation 
occur, and the extent and magnitude of the maternal 
response dictates the timing, severity, and presentation 
of pre-eclampsia.16

Imbalance between angiogenic (eg, vascular endothelial 
growth factor [VEGF] and placental growth factor [PlGF]) 
and anti-angiogenic (eg, soluble fms-like tyrosine 
kinase-1 [sFlt-1] and soluble endoglin [sEng]) factors plays 
a crucial role in maternal endothelial function. In pre-
eclampsia, placental hypoxia and oxidative stress drive 
the overexpression and release of sFlt-1 and sEng. These 
soluble receptors sequester VEGF and PlGF in maternal 
circulation, and thereby prevent VEGF and PlGF from 
interacting with endothelial receptors. This process leads 
to impaired angiogenic signalling and endothelial 
activation, characterised by vasoconstriction, inflam
mation, activation of the coagulation cascade, and 
increased vascular permeability.21

Key messages

•	 Pre-eclampsia continues to contribute substantially to 
perinatal morbidity and mortality, disproportionately 
affecting populations in low-income and middle-income 
countries (LMICs), and racial and ethnic minority groups

•	 While delivery of the placenta remains the primary 
treatment for pre-eclampsia, advances in preventive 
strategies—eg, behavioural modification, aspirin use, and 
labour management—have improved outcomes, and 
calcium supplementation is no longer recommended

•	 Validation of biomarkers such as placental growth factor 
(PlGF) and soluble fms-like tyrosine kinase-1 (sFlt-1) 
remains a priority and efforts in this area may benefit 
from advanced analytical approaches (eg, principal 
component analysis and machine learning) to help 
characterise disease subtypes and mechanisms

•	 Addressing persistent research gaps requires strengthening 
basic science, epidemiology, social science, and clinical trial 
infrastructure in LMICs, with emphasis on in-country 
retention and analysis of biological samples and datasets

•	 International studies involving genetically diverse and 
historically under-represented populations are needed to 
distinguish genetic, epigenetic, metagenomic, 
and nutritional determinants of adverse pregnancy 
outcomes and their interactions across geographic settings

•	 Systemic health-care inequities—including limited 
antenatal care access, workforce shortages, inadequate 
training and infrastructure, and poor public awareness—
should be addressed with structured patient education, 
postpartum surveillance, coordinated policy reform, 
and sustained global investment aligned with Sustainable 
Development Goals.
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Similarities with cardiovascular and metabolic disease
The similarities in pathophysiological features associated 
with pre-eclampsia and cardiovascular and metabolic 
disease have been well described. These features 
include not only the endothelial dysfunction, systemic 
inflammation, and oxidative stress described earlier, but 
also dysregulation of the renin–angiotensin–aldosterone 
system and altered lipid and glucose metabolism. Pre-
eclampsia among other hypertensive disorders of 
pregnancy is now recognised as essential in the sex-specific 
assessment of cardiometabolic disease risk,22,23 although 
effective models of postpartum screening, prevention, and 
management for this population are undefined.

Genetic and epigenetic influences on placental function 
Research from the past 5 years has highlighted the 
considerable role of genetic and epigenetic regulation of 
trophoblast behaviour, particularly via non-coding RNAs. 

Circular RNAs (circRNAs) are important regulators of 
trophoblast proliferation, migration, invasion, and 
epithelial-to-mesenchymal transition, largely by 
sequestering microRNAs. In early-onset pre-eclampsia, 
specific circRNAs impair trophoblast migration and 
angiogenic signalling by disrupting key molecular 
pathways.24,25 Other non-coding RNAs, including 
microRNAs and long non-coding RNAs, also contribute to 
placental dysfunction and stress responses.26,27 A recent 
notable area of interest is the chromosome 19 miRNA 
cluster, which is almost exclusively expressed in the 
placenta and regulates trophoblast migration and 
differentiation.26–28

Epigenetic changes have been implicated in the 
development of pre-eclampsia. Alterations in DNA 
methylation patterns (hypermethylation and hypome
thylation) are reported in placental and fetal tissues, 
suggesting a complex regulatory landscape.27 However, 

Figure 1: Pathophysiology, mechanisms, and maternal presentation of pre-eclampsia
Representation of the two-stage model with convergence in syncytiotrophoblast stress, which leads to release of placental syncytiotrophoblast stress-derived factors (eg, pro-inflammatory cytokines 
or placental exosomes and apoptotic fragments) and an imbalance in circulating levels of pro-angiogenic (eg, PlGF and VEGF) and anti-angiogenic factors (eg, sFlt-1 and sEng). Maternal metabolic and 
endothelial susceptibility will predispose a woman to disease even with less severe perturbations in fetal and placental factors. The result is systemic inflammation and endothelial dysfunction, and 
ultimately, the maternal and fetal characteristics of pre-eclampsia. Some women will have a mixed underlying pathway to disease. Figure created with BioRender.com. PlGF=placental growth factor. 
RAAS=renin–angiotensin–aldosterone system. sEng=soluble endoglin. sFlt-1=soluble fms-like tyrosine kinase-1. uNKC=uterine natural killer cell. VEGF=vascular endothelial growth factor. 
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standardised methods and analytical frameworks are still 
needed to ensure reproducibility and to facilitate 
comparison across studies. One study revealed distinct 
DNA methylation signatures in the cord blood of 
neonates born of mothers with pre-eclampsia, with a 
significant enrichment of genes implicated in endothelial 
and cardiovascular pathways.29 Involvement of the 
apelin/apelin receptor system is particularly noteworthy 
given its role in placental development, maintenance, 
and senescence.30 These findings reinforce the concept 
that placental stress has both immediate and long-term 
biological consequences.

In summary, recent research suggests that the 
pathogenesis of pre-eclampsia is largely driven by 
abnormal placentation, angiogenic imbalance, and 
maternal cardiometabolic susceptibility. Immune 
dysregulation and epigenetic mechanisms are important 
regulators, while angiogenic imbalance is the major 
pathway. Translation of mechanistic findings into effective 
therapies, however, remains challenging. Current 
strategies focus primarily on prevention and risk reduction 
rather than the cure of established pre-eclampsia.

Risk factors and prediction
Pre-eclampsia is associated with several maternal-
related and pregnancy-related characteristics. Chief 
among these characteristics are maternal chronic 
hypertension, diabetes, obesity, and previous pre-
eclampsia.31 Pre-eclampsia affects an estimated 4·6% of 
pregnancies globally and while rates have been observed 
as stable in some HICs, the effect of pre-eclampsia is 
tied to epidemiological transitions and the substantial 
burden of risk factors (eg, advancing maternal age and 
the rising prevalence of chronic health problems).3,5

Meta-analysis of large cohort studies showed that 
women with antiphospholipid syndrome have a higher 
likelihood of developing pre-eclampsia, followed by other 
risk factors, such as previous pre-eclampsia, chronic 
hypertension, pregestational diabetes, obesity, and use of 
assisted reproductive technology.32 Guidelines focus on 
clinical risk factors from either small cohorts of women 
who have an extremely high risk of pre-eclampsia, 
but represent a small portion of the population 
(eg, low sensitivity driven by high specificity such as 
antiphospholipid syndrome), or relatively large cohorts of 
women with a high risk of pre-eclampsia based on 
having two or more risk factors together (eg, high 
sensitivity driven by low specificity such as advanced 
maternal age and obesity).33–36 Both approaches suffer 
from problems of categorising continuous variables into 
binary ones (ie, losing power), assuming risk factors have 
equal value within high-risk and moderate-risk categories, 
and having no means of reducing risk (eg, via protective 
factors). Additionally, these approaches focus on the 
prediction of disease occurrence rather than prediction of 
disease severity or deterioration once pre-eclampsia is 
established. Furthermore, most models are described in 

HICs, signalling a lack of information about the potential 
value of comprehensive maternal history-based screening 
tools in LMICs. Prediction models developed using only 
demographics and medical history have poor sensitivity 
(around 50%), at a 10% screen positive rate.37

Increased risk of preterm pre-eclampsia (<37 weeks) 
can be recognised in the late first or early second 
trimesters, and screening can be integrated into 
established programmes for the detection of common 
aneuploidies and congenital anomalies.38 Use of a 
preterm definition of pre-eclampsia is clinically pragmatic 
rather than biologically absolute, reflecting the need to 
re-evaluate prediction at 36 weeks. Biophysical and 
biochemical markers include mean uterine artery 
pulsatility index (by ultrasound) and serum PlGF or 
placental-associated protein A.39,40 Observed values are 
adjusted for confounders (eg, gestational age, maternal 
age, ethnicity, and parity), expressed as multiples-of-the-
median to develop likelihood ratios for disease,40 and then 
applied to a personalised a priori risk, based on maternal 
characteristics, medical history, and blood pressure.41,42

Prediction of preterm or early-onset pre-eclampsia is 
best achieved by combined first-trimester (11⁰–13⁶ weeks) 
screening, which identifies almost 90% of women who 
will deliver with pre-eclampsia at less than 32 weeks, and 
75% who will deliver at less than 37 weeks, at a 10% screen-
positive rate.41 This approach has been externally validated 
and implemented in multiple countries and health 
systems.43 However, the approach has implementation 
challenges as it requires accurate biomarker measure
ments (eg, bilateral blood pressure measurements, proper 
placement of ultrasound transducer, and adherence to 
manufacturer’s protocols) and rigorous quality control, 
including frequent equipment calibration and operator 
training.44,45 Also, in many LMICs, even data collection of 
clinical risk factors can be challenging. To optimise 
resource use, combined first-trimester screening could be 
applied in two stages, with measurement of some 
components (eg, angiogenic markers) contingent on 
preliminary risk assessment that uses a lower threshold 
for specificity.38 Alternatively, screening with fewer 
components could be applied, although this would reduce 
screening efficacy.41

Prediction of term pre-eclampsia (≥37 weeks), which 
represents around 75% of all pre-eclampsia cases,46 
requires assessment later in pregnancy.47,48 At 
35–36 weeks, a model using medical history, blood 
pressure, sFlt-1, and PlGF identifies approximately 
80% of women who will deliver with pre-eclampsia at 
term.49 These approaches are primarily used to inform 
surveillance intensity and timing of birth, rather than to 
guide preventive interventions. Those at higher risk can 
be offered increased surveillance and earlier birth (see 
the section on Prevention strategies).50

Lastly, there is continued interest in discovering new 
predictors of pre-eclampsia such as genomic markers and 
intracellular vesicles. More recent work has also focused 
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on the prediction of adverse maternal outcomes and 
disease progression. The application of artificial 
intelligence and machine learning in pre-eclampsia risk 
prediction is discussed in the section on Novel therapies 
and future directions.

Presentation, diagnosis, and prognosis
Clinical presentation
Clinical presentation of pre-eclampsia varies widely, 
from asymptomatic hypertension and proteinuria or 
uteroplacental dysfunction to severe manifestations of 
eclampsia or HELLP (ie, haemolysis, elevated liver 
enzymes, low platelet) syndrome.33 Differences in clinical 
presentation have been described across populations, 
with African women presenting higher rates of 
pulmonary oedema and peripartum cardiomyopathy, 
which suggests potential variation in cardiovascular 
vulnerability and disease phenotype.9,51,52

Diagnosis
Over the past quarter century, changes to the definition 
of pre-eclampsia have facilitated earlier diagnosis and 
timely intervention. Major guidelines, including those 
from the International Society for the Study of 
Hypertension in Pregnancy (ISSHP),33 and professional 
societies in the USA35 and the UK,36 have joined Canada34 
in promoting a broad definition of pre-eclampsia,53 which 
best identifies women and babies at risk of adverse 
outcomes at preterm and term gestational ages.54,55 
Proteinuria is no longer a mandatory diagnostic criterion; 
instead, guidelines highlight pre-eclampsia’s systemic 
nature, with maternal end-organ complications or 
uteroplacental dysfunction. Uteroplacental dysfunction 
includes angiogenic markers, inclusion of which has 
been associated with a reduction in maternal morbidity.55

Among angiogenic markers, an sFlt-1 to PlGF ratio 
of 38 or less had a negative predictive value (ie, no pre-
eclampsia in the subsequent week) of 99·3% (95% CI 
97·9–99·9), with 80·0% sensitivity (95% CI 51·9–95·7) 
and 78·3% specificity (95% CI 74·6–81·7).56 The use of 
PlGF testing alone has also been explored. In the 
PARROT trial, the median time to pre-eclampsia 
diagnosis was shorter in the group with PlGF testing 
(time ratio 0·36, 95% CI 0·15–0·87).57 However, the 
PARROT-2 trial showed that PlGF-based testing was not 
associated with improved perinatal outcomes among 
pregnant women with suspected pre-eclampsia.58 In low-
income settings, the use of point-of-care PlGF tests before 
34 weeks showed accurate rule-out performance (ie, high 
sensitivity and negative predictive value) for adverse 
maternal and perinatal outcomes.59 Nevertheless, the use 
of negative predictive value in the context of pre-eclampsia 
could be influenced by disease prevalence and by 
variations across populations (eg, high vs low risk), which 
should be considered when interpreting these findings.

The systematic manifestations of pre-eclampsia 
are mainly associated with endothelial dysfunction 

and multiorgan involvement.33 For example, HELLP 
syndrome is associated with maternal complications that 
include acute kidney injury, hepatic complications, and 
coagulopathy, often necessitating urgent delivery to prevent 
further deterioration.60 Eclampsia remains a leading cause 
of maternal mortality globally, particularly in LMICs, but its 
prognosis improves substantially with timely diagnosis and 
management.3,61 Also, incorporation of angiogenic 
imbalance can aid diagnosis in those with chronic 
hypertension or chronic kidney disease.62 In this population, 
diagnosis has previously relied on new-onset proteinuria 
(for women with non-proteinuric chronic hypertension), or 
subjective assessment of increases in either blood pressure 
or antihypertensive medication requirements (for women 
with chronic hypertension) or proteinuria (for women with 
chronic kidney disease).

Importantly, the ISSHP and most international 
guidelines make no distinction between mild and severe 
pre-eclampsia, as the condition can progress rapidly to 
severe complications; US guidelines35 refer to pre-
eclampsia with “severe features”, reflecting specific 
end-organ dysfunctions. Pre-eclampsia cases are often 
described as early onset, which is usually characterised 
by inadequate placentation, and late onset (≥34 weeks), 

Figure 2: Prevention strategies
The pre-conception or peri-conception period is an important target window for 
the prevention of pre-eclampsia. Focus should be on optimisation of 
cardiometabolic health, weight management, and avoidance of iatrogenic 
multiple pregnancy when possible. Behaviour: exercise and dietary interventions 
are associated with improved maternal–fetal outcomes, and they are strongly 
recommended by international guidelines, even for women who were previously 
inactive. Low-dose aspirin: the most proven intervention for pre-eclampsia 
prevention is low-dose aspirin, offered to women at high-risk (based on first 
trimester screening), at a dose of 150 mg per night or lower, started before 
16 weeks, and discontinued at 36 weeks (or 10 days before planned birth if 
earlier). Calcium: supplementation with calcium should be recommended to 
prevent pre-eclampsia (preterm and term) among the population with low-
calcium (900 mg/day or lower) intake. Timed birth: labour induction reduces 
pre-eclampsia in women who are nulliparous and low risk at 390–4 weeks, and 
among those at high risk of term pre-eclampsia, following risk-stratified timed 
birth. Figure created with BioRender.com.
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which represents most cases and is more commonly 
caused by mismatch between fetoplacental demands and 
uteroplacental supply, combined with a maternal 
predisposition to cardiometabolic disease.63

A minority of women will develop de novo postpartum 
pre-eclampsia, usually within a week of birth,64 which is 
especially relevant in LMICs, where up to 40% of cases can 
be diagnosed postpartum, highlighting the importance of 
ongoing surveillance for the first week after birth.65

Prognosis
The individual risk of morbidity and mortality is greatest 
for those whose pregnancies are complicated by preterm 
(vs term) pre-eclampsia, in terms of severe hypertension 
(28·5% vs 13·6%, respectively), maternal morbidity (7·3% 
vs 2·2%), perinatal mortality (4·4% vs 0·3%), birthweight 
lower than the third percentile (54·4% vs 14·2%), and 
neonatal unit admission (54·0% vs 8·3%).46 Disability-free 
survival increases with gestational age, with major 
improvements observed at earlier preterm gestational ages 
(earlier than 32 weeks).66,67 Nevertheless, as term disease is 
much more common than preterm disease, the population 
burden of maternal risks and a significant proportion of 
perinatal risks are associated with term disease.46 For 
prediction of maternal complications, see the subsection 
on Maternal and fetal surveillance.

Prevention strategies
Preventive strategies for pre-eclampsia are based on our 
understanding of its staged pathophysiology. Strategies 
include behavioural and therapeutic interventions 

implemented before or during pregnancy, with varying 
costs and potential adverse effects (figure 2). Some 
interventions could be best applied to the entire population, 
while others are targeted toward women at high risk.

Behavioural changes
Meta-analyses indicate that behavioural interventions 
can significantly decrease the risk of pre-eclampsia.68–70 
Specifically, diet-based interventions (focused on 
balanced, low-glycaemic index and high fibre intake) 
reduced the risk of pre-eclampsia by 33%, particularly in 
women with metabolic risk factors such as obesity and 
gestational diabetes (risk ratio [RR] 0·67, 95% CI 
0·53–0·85).68 Physical activity alone (odds ratio [OR] 0·59, 
95% CI 0·37–0·90)71 and mixed interventions combining 
diet and physical activity (RR 0·74, 95% CI 0·59–0·92) 
also showed protective effects.69,70 To achieve clinically 
meaningful benefits, guidelines recommend at least 
150 min per week of moderate-intensity exercise, such as 
brisk walking or household chores, which are feasible 
across different settings.71

Aspirin
In the multicentre, international ASPRE (Combined 
Multimarker Screening and Randomized Patient 
Treatment with Aspirin for Evidence-Based Preeclampsia 
Prevention) trial, 150 mg/day of aspirin reduced preterm 
pre-eclampsia by 62%.72 In Asia, a step-wedge trial of 
incrementally implementing risk-screening and aspirin 
(150–162 mg/day, weight-dependent dose) prophylaxis 
led to a 41% reduction in preterm pre-eclampsia and a 
62% reduction in perinatal death among women 
screened as high risk.44 Systematic review of seven studies 
(mostly small trials) with a similar screen-and-treat 
strategy (377 790 women) revealed a 39% reduction in 
preterm pre-eclampsia (OR 0·61, 95% CI 0·52–0·70).43 
Interventions with low-dose aspirin (150 mg or lower) are 
less effective when risk assessment is based only on 
maternal history (lower sensitivity) or aspirin is started 
after 16 weeks or administered universally, regardless of 
pre-eclampsia risk (due to poor adherence).73,74 Moreover, 
variations on treatment effects might be associated with 
the use of low-dose aspirin for the prevention of preterm 
pre-eclampsia, with no effect on the rates of term disease. 
A cohort study of 313 624 women found, however, that 
aspirin use was associated with a higher incidence of 
intrapartum bleeding (OR 1·63, 95% CI 1·30–2·05), 
postpartum haemorrhage (OR 1·23, 95% CI 1·08–1·39), 
and postpartum haematoma (OR 2·21, 95% CI 
1·13–4·34).75 Given the limitations of current studies, the 
potential risks associated with use of aspirin during 
pregnancy should be weighed against the benefits. The 
PEARLS (Preventing Pre-eclampsia: Evaluating Aspirin 
Low-dose Regimens Following Risk Screening) trial 
directly compares 75 mg versus 150 mg doses while 
evaluating both dose efficacy and postpartum 
haemorrhage risk, and aims to establish in Africa the 

Figure 3: Timing of birth
At term gestational age, the HYPITAT trial findings suggest that interventionist (vs expectant) care, via labour 
induction, is associated with less maternal morbidity when antihypertensive therapy is not administered for non-
severe hypertension.50 At 34⁰ to 36⁶ weeks, optimal timing of birth is less clear. Two large definitive randomised 
controlled trials from high-income countries (HYPITAT II81 and PHOENIX)82 have shown that interventionist 
(vs expectant) care reduces maternal but increases neonatal morbidity. While most information about timed birth 
comes from high-income countries, the CRADLE-4 trial from India and Zambia83 found no significant difference 
between interventionist and expectant care in the co-primary maternal or perinatal composite outcomes of 
mortality or morbidity, although interventionist care was associated with less severe hypertension and fewer 
stillbirths. From fetal viability until 336 weeks, expectant care of pre-eclampsia is recommended. Small randomised 
controlled trials (six trials, n=748 pre-eclamptic pregnancies) indicate that while interventionist care is associated 
with fewer infants who are small-for-gestational age, they are more likely to have morbidity and stay longer in the 
neonatal intensive care unit, without any associated decrease in complications for mothers.84 For pre-eclampsia 
complicated by severe hypertension, heavy proteinuria, or end-organ involvement, very low to low quality 
evidence from small randomised controlled trials (four trials, n=430) and non-randomised studies (six studies, 
n=455) have shown interventionist (vs expectant) care is associated with more neonatal morbidity, and does not 
reduce maternal risks.85 Around peri-viability (defined based largely on resources), interventionist care is 
recommended,84 because expectant care is commonly associated with maternal complications and fetal and 
newborn prognosis is poor.86 Figure created with BioRender.com.
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optimal aspirin dose for pre-eclampsia prevention, and 
evaluate usability of artificial intelligence-supported 
ultrasound for gestational age assessment.76

Calcium
Scepticism about the effectiveness of calcium for pre-
eclampsia prevention has arisen from substantial 
between-study heterogeneity and the influence of two large 
trials showing no calcium effect on pre-eclampsia.77 When 
data are restricted to trials passing trustworthiness criteria 
(ie, six trials, 15 364 women), there is no effect of calcium 
on the prevention of pre-eclampsia (RR 0·83, 95% CI 
0·67–1·04) or maternal death or severe morbidity 
(ie, one trial, 8312 women, RR 0·80, 95% CI 0·54–1·19).78

Labour induction
In two randomised controlled trials (RCTs), labour 
induction reduced the incidence of late-onset pre-
eclampsia with no associated difference in neonatal 
morbidity. In the ARRIVE (A Randomized Trial of 
Induction Versus Expectant Management) trial, 
6106 women at low risk and nulliparous who were 
randomly assigned to labour induction at 390–4 weeks 
(vs usual care) had less gestational hypertension and pre-
eclampsia (RR 0·64, 95% CI 0·56–0·74) and fewer 
Caesarean births.79 In the PREVENT-PE (Pre-eclampsia 
Prevention by Timed Birth at Term) trial, 8094 women at 
increased pre-eclampsia risk at 36 weeks who were 
randomly assigned to risk-stratified timed birth (vs usual 
care) were less likely to develop pre-eclampsia (adjusted 
OR 0·70, 95% CI 0·58–0·86), with no difference in 
Caesarean births.80

Management and treatment
Timing of birth
The only proven treatment of pre-eclampsia is delivery of 
the placenta. As such, the key decision to be made 
antenatally is the timing of birth (figure 3). Care is 
otherwise supportive (figure 4).

Indications for birth reflect deteriorating maternal or 
fetal safety, regardless of gestational age. Many indications 
become evident only during stabilisation, while expectant 
care is considered. The indications that are most highly 
endorsed by clinical practice guidelines are uncontrollable 
or worsening hypertension (eg, recurrent severe 
hypertension despite multiple antihypertensive agents) 
and eclampsia;53 others include considerable maternal 
end-organ involvement and non-reassuring fetal status.33 
Some indications can necessitate transfer of care.

At term gestational age, the HYPITAT trial found that 
interventionist (vs expectant) care via labour induction was 
associated with less maternal morbidity in an environment 
where antihypertensive therapy was not administered for 
non-severe hypertension (figure 3).50 At 34⁰ to 36⁶ weeks, 
optimal timing of birth is less clear; in HICs, interventionist 
care can reduce maternal, but increase neonatal morbidity 
(HYPITAT II81 and PHOENIX trials),82 whereas in LMICs, 

interventionist care can reduce the incidence of severe 
hypertension and stillbirths (CRADLE-4 trial).83 From fetal 
viability until 33⁶ weeks, expectant care of pre-eclampsia is 
recommended as it is associated with less neonatal 
morbidity.84 For peri-viability (defined based largely on 
resources), interventionist care is recommended,84 because 
expectant care is commonly associated with maternal 
complications (27–71%) and fetal and newborn prognosis 
is poor (greater than 80% mortality).86

Antihypertensive therapy
For treatment of severe hypertension, most guidelines 
recommend parenteral labetalol, parenteral hydralazine, 
or oral nifedipine,53 with gradual blood pressure lowering 
in 30–60 mins unless there is end-organ involvement 
(eg, eclampsia) that signifies a hypertensive emergency.33 
To achieve target blood pressure, these agents are 
similarly effective (32 trials, 3236 women, network meta-
analysis),87 but oral nifedipine can work more rapidly 
than parenteral labetalol (12 trials, 1151 women).88 In a 
three-group trial in India, oral labetalol was similarly 
effective to oral nifedipine and was associated with more 
newborn children admitted to neonatal care (10% vs 18%, 
respectively).89 Although being inferior to labetalol or 
nifedipine, oral methyldopa met target blood pressure in 
at least 60% of women.

Figure 4: Management and treatment approaches
Supportive care aims to minimise adverse outcomes, and considers the place of 
care, maternal–fetal surveillance, blood pressure management, and magnesium 
sulphate. Antihypertensive therapy is part of blood pressure management and is 
recommended for all antenatal hypertension. Renin–angiotensin–aldosterone 
inhibitors are fetotoxic and contraindicated for ongoing use in pregnancy. 
Magnesium sulphate dose is 4 g intravenous, then infusion of 1–2 g/h for 
24 hours, which can halve the risk of eclampsia occurrence or recurrence. Place of 
care: outpatient management can be considered where resources allow and 
when blood pressure is controlled, there is no end-organ involvement that 
requires daily, in-person assessment, and women can be relied upon to report 
new symptoms and can return to hospital within 30 min. NSAID=non-steroidal 
anti-inflammatory drug. *Antihypersensitive therapy to normalise blood 
pressure and consider magnesium sulphate. 
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For treatment of non-severe hypertension, blood 
pressure normalisation is informed by the large, definitive 
international CHIPS (Control of Hypertension in 
Pregnancy Study; 987 women) trial,90 and the American 
CHAP (Chronic Hypertension And Pregnancy; 
2408 women).91 The CHIPS trial enrolled women with 
chronic or gestational hypertension,90 and as almost half 
progressed to pre-eclampsia and all remained in their 
allocated group, suggesting that the trial results apply to all 
women with pregnancy hypertension. In both trials, 
normalising blood pressure (to 85 mmHg diastolic90 or 
less than 140/90 mmHg)91 reduced severe hypertension,90,91 
end-organ complications of pre-eclampsia,90 and a 
composite of maternal–fetal adverse effects, including pre-
eclampsia with severe features.91 In both trials, labetalol 
was used most often (over 60% of women), with most 
others using nifedipine, and in the CHIPS trial, 
methyldopa use was also common (around 40%). These 
benefits occurred without an increase in fetal growth 
restriction or admission to neonatal care.90,91 A systematic 
review and network meta-analysis (61 RCTs, 6923 women) 
reported that all commonly-prescribed antihypertensive 
agents reduce the risk of severe hypertension, with 
potential further benefit of labetalol regarding proteinuria 
and pre-eclampsia and fetal and newborn deaths.92 We 
await the results of the GiantPANDA trial of labetalol 
versus nifedipine (ISRCTN12792616).

While there is interest in haemodynamically guided 
antihypertensive therapy using a β-blocker for high 
cardiac output and a vasodilator (with intravascular fluid 
administration) for increased peripheral vascular 
resistance, there is no RCT evaluating the benefits and 
risks of this approach to achieve a common target blood 
pressure. Importantly, intravascular volume administra
tion can increase pulmonary oedema and other adverse 
outcomes,93 and a conservative approach to fluid adminis
tration (around 80 mL/h in labour) does not increase 
acute kidney injury.51

Magnesium sulphate
Although magnesium sulphate (MgSO4) halves eclampsia 
occurrence or recurrence,94,95 it is still underused (especially 
in LMICs)61 and known to be unpleasant and expensive to 
administer, regardless of health-care setting. A quality 
evaluation of 22 studies, predominantly conducted in 
LMICs, showed a lack of product availability and 
confidence among health-care providers in administering 
MgSO4.61 Alternative regimens that are considered 
primarily in LMICs, are considerable in number (41 RCTs 
and two non-randomised studies), but insufficient to 
establish which regimen of reduced dose or duration 
maximises benefit and minimises harm.96 A recent RCT 
enrolling postpartum women has shown that an 
abbreviated duration of MgSO4 (12 h) was not inferior to 
the 24-h standard regimen, supporting the safety and 
potential utility of a 12-h regimen in optimising postpartum 
care, especially in LMICs.97

Place of care
Recent data are restricted to home blood pressure 
monitoring, but previous data (from nursing visits at 
home, or serial attendance at obstetric day units for mon
itoring for hours) provide limited evidence of similar 
outcomes to ongoing inpatient admission.98 Among 
women with suspected or confirmed pre-eclampsia, 
measurement of angiogenic biomarkers has not 
proven useful in guiding decisions about initial 
hospital admission,99,100 reducing pre-eclampsia-related 
complications,99 or increasing gestational age at birth,100 
either in the Netherlands (877 women)99 or the UK 
(370 women).100

Maternal and fetal surveillance
There are no RCT data for blood pressure self-monitoring 
among women with pre-eclampsia. Among 850 women 
with preterm chronic or gestational hypertension,101 the 
BUMP2 (Blood Pressure Monitoring in High Risk 
Pregnancy to Improve the Detection and Monitoring of 
Hypertension 2) trial found that blood pressure self-
monitoring plus usual care (vs usual care alone) was 
associated with similar blood pressure control.

Beyond blood pressure measurement, standardised 
maternal–fetal assessment improves outcomes.101 In high-
income settings, standardised surveillance of women 
admitted with pregnancy hypertension reduced adverse 
maternal and perinatal events (by 40% and 30%, 
respectively).102 In India, Mozambique, and Pakistan, 
improved outcomes were seen in the CLIP (Community-
Level Interventions for Pre-eclampsia) trials; task-sharing 
by community health workers, supported with digital 
technology to implement initial triage, transport, and 
treatment of pregnancy hypertension,103 was associated 
with reduced maternal (by 60%), fetal (by 60%), and 
neonatal (by 35%) mortality when fully implemented. The 
externally validated PIERS-ML model provides a frame
work for the initial assessment of women with 
pre-eclampsia, and guides the use of place and timing of 
care (regardless of setting) and interventions to prevent 
stillbirth and eclampsia; however, the model should not be 
used serially.104 It remains to be determined whether model 
performance would improve with addition of angiogenic 
markers.

Postpartum care in the first 6 weeks
After birth, pre-eclampsia can worsen or appear for the 
first time. Prediction is not yet possible, and is challenged 
by missed diagnosis, as postnatal blood pressure is 
highest on days 3–6 after birth, when most women have 
returned home.64

Screening for the development of postpartum pre-
eclampsia is one of 22 essential components of postnatal 
care that can reduce global maternal mortality.105 
Diagnostic criteria are the same as maternal antenatal 
criteria, but proteinuria testing should be quantitative 
since clean-catch urine specimens could be contaminated 

Downloaded from https://t.me/kxrvhub

https://ballisticcomainvitation.com/t2e548yr3v?key=403e8f291d0b160c8210d10a973a50a9


Seminar

855www.thelancet.com   Vol 408   August 29, 2026

with lochia. Of note, postpartum headache is common 
and pre-eclampsia joins a long list of differential 
diagnoses (eg, cerebral venous thrombosis) to consider.

When hypertension is detected postpartum, a few small 
RCTs inform care,106 and all studied treatments are 
compatible with breastfeeding.107 Postnatal loop 
diuretics alone do not reduce blood pressure 
(seven trials, 1113 women).106 Re-initiation of antenatal 
antihypertensives to prevent severe hypertension is based 
on expert opinion (three trials, 96 women).106 No specific 
antihypertensive has shown superiority for treatment of 
non-severe (nine trials, 776 women) or severe hypertension 
(seven trials, 320 women).106 Two drugs found in single 
trials—enalapril108 and amlodipine109—were inferior to 
nifedipine and warrant further study.

Across health-care systems, transition of blood pressure 
management from maternity to primary care lack 
structure and a maternal focus, resulting in care gaps. In 
LMICs, midwives are uniquely positioned to close these 
gaps by ensuring continuity, monitoring blood pressure, 
supporting treatment adherence, educating mothers, and 
co-ordinating timely referrals to improve outcomes. 
Following pregnancies complicated by gestational 
hypertension or pre-eclampsia, blood pressure self-
monitoring (with or without concomitant titration of 
antihypertensives) increases the frequency of blood 
pressure recording (particularly among those suffering 
from inequalities)96 and might reduce long-term blood 
pressure110,111 and improve or accelerate pregnancy-related 
cardiac remodelling.52

Non-steroidal anti-inflammatory drugs (NSAIDs) are 
effective postpartum analgesics that are not addictive. 
Despite initial concerns about their safety after pre-
eclampsia, studies of various designs (11 studies, 
1750 women) have not detected a link between NSAIDs 
and maternal morbidity, including severe hypertension.112,113

Long-term consequences and maternal–fetal 
outcomes
Recurrence in future pregnancy
Pre-eclampsia recurs in 10–20% of subsequent 
pregnancies, usually with a milder course, although such 
pregnancies can otherwise be complicated by gestational 
hypertension.114 Recurrence risks can be further modified 
by earlier onset or more complex pre-eclampsia, although 
this has not been observed universally.115

Long-term health problems
With early recognition and appropriate management, 
most women can fully recover after birth; however, it is 
now well established that pre-eclampsia is linked with 
long-term health problems, particularly cardio–renal–
metabolic risk factors and disease.22 Cardiovascular disease 
is the leading cause of female death (accounting for breast 
and other cancers combined) and is largely preventable. 
Associations between pre-eclampsia and cardiovascular 
risk factors and disease have been consistent across 

geographies and in ethnically diverse populations in large-
scale epidemiological studies and systematic reviews.22 
Compared with normotensive pregnancy, pre-eclampsia is 
associated with hypertension (an approximate four-fold 
increase),116 type 2 diabetes (approximately two-fold),117 and 
dyslipidaemia (approximately two-fold),118 along with 
cardiovascular disease (approximately two-fold), 
particularly when pre-eclampsia was more complex119 or 
recurrent.120 The risk of pre-eclampsia becomes attenuated 
over time.121 Pre-eclampsia is linked with chronic kidney 
disease (approximately two-fold), end-stage renal disease 
(approximately three-fold), vascular dementia, epilepsy, 
and Alzheimer’s disease.122 While the association of pre-
eclampsia with cerebral complications suggests ongoing 
susceptibility to brain injury, there is potential residual 
confounding in epidemiological studies.123

Lastly, pre-eclampsia is associated with health risks for 
the children of pregnancies complicated by pre-eclampsia. 
Early childhood blood pressure is higher,124 as are brain-
related disorders,123 even after adjustment for confouders.

Mechanisms
It is unclear by which mechanism (or mechanisms) pre-
eclampsia elevates long-term maternal and paediatric 
health risks. It is possible that maternal risk is driven 
primarily by shared underlying risk factors, rather than by 
direct damage from pre-eclampsia. Adjustment for con
ventional cardiovascular risk factors eliminates most125 or 
all126,127 of the association between pregnancy hypertension 
(including pre-eclampsia) and cardiovascular disease. Pre-
eclampsia was added to the update of the QRISK3 score 
for 10-year cardiovascular disease risk estimation; the 
C-statistic of the new QRISK4 (0·84, 95% CI 0·83–0·84) 
was similar to that of QRISK3 (0·83, 95% CI 0·83–0·83), 
and while 3·0% of women with previous pre-eclampsia 
were reclassified, this was primarily to a lower risk (n=132, 
65%) than a higher one (n=72, 35%).121

The responsibility for patient education lies with 
clinicians. Key aspects of risk communication are the risk 
of recurrent pre-eclampsia in future pregnancies, the risk 
of developing cardiovascular risk factors and disease, the 
benefits of a healthy lifestyle, and the importance of 
regular screening for cardiovascular risk factors (and their 
treatment). Following pre-eclampsia, around 30% of 
subsequent pregnancies are complicated by hypertension 
(15% pre-eclampsia and 15% gestational hypertension).114 
Most pregnancy guidelines detail the risks of recurrent 
disease, acknowledge the association between pregnancy 
hypertension and future health, and suggest lifestyle 
modifications to reduce recurrent pre-eclampsia risk or 
improve long-term health.53,89 However, relevant 
information can be scarce in guidelines used by primary 
care physicians, who assume care postpartum.128

Actions
Those with previous pre-eclampsia are frequently unaware 
of long-term implications,129 and when they are, awareness 
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is not associated with lifestyle change. Empowering 
women to take action following pre-eclampsia is essential. 
Patient advocacy groups can drive change by raising 
awareness, sharing lived experiences, promoting self-
monitoring, and pushing for health system accountability 
to ensure that women receive the follow-up care they 
need. Numerous tools have been designed to raise 
awareness of the health risks, support discussions with 
health-care providers, reduce risk, and plan future 
pregnancy.130,131 Given the high prevalence of unplanned 
pregnancies, especially in LMICs, the availability and use 
of long-acting reversible contraceptives should be 
considered.132 Most tools highlight pre-eclampsia as the 
strongest, but not the only, risk factor for cardio–renal–
metabolic disease, and emphasise the need for holistic 
postpartum follow-up.22 Mixed-methods research has 
shown this strategy to be feasible and of potential value in 
prompting physicians of differing specialities to discuss 
cardiovascular disease risk reduction.130,133

There are no interventional studies showing that the 
use of any post-pregnancy tool after pre-eclampsia 
reduces health risks or disease. Postpartum transitional 
clinics can identify women with elevated cardio–renal–
metabolic risk after pre-eclampsia.134 ISSHP 
recommendations are based primarily on moderate-
quality evidence.33 First, breastfeeding is recommended, 
consistent with its association with a reduction in 
cardiovascular risk, with the lowest risk observed when 
breastfeeding for 16–26 months.119 Second, at 3 months 
postpartum, end-organ complications of pre-eclampsia 
should be confirmed to have resolved, and if not, other 
causes investigated. Third, individualised counselling 
about modifiable and non-modifiable cardiovascular risk 
factors should be offered, particularly if blood pressure 
remains at or greater than 120/80 mmHg at 6 months 
postpartum. Fourth, traditional cardiovascular risk 
factors should be evaluated, and lifetime cardiovascular 
risk calculated, as 10-year risk calculations could under
estimate risk. Lastly, annual medical review is 
recommended 5–10 years postpartum.135

Novel therapies and future directions
Emerging solutions
Therapeutic options developed for other conditions have 
been repurposed for pre-eclampsia prevention and 
treatment.136 Immunomodulatory therapies have also 
been considered. Monoclonal antibodies that target 
complement have received particular interest.60 Another 
emerging field is placental gene therapy targeting 
angiogenic imbalance.137 However, there is a notable 
scarcity of evidence supporting the translation of these 
potential therapies into clinical practice. Technical 
challenges associated with vector delivery methods, ethical 
concerns, and restricted accessibility of these treatment 
options, particularly in LMICs, should be addressed 
before clinical translation.137 These therapies are 
summarised in the appendix (pp 1–3).

Machine learning models and screening tools
Machine learning models can incorporate genetic, 
epigenetic, medical history, and biomarker data to support 
early prediction and diagnosis of pre-eclampsia. A 
summary of the main machine learning models and 
screening tools used in the context of pre-eclampsia is 
given in the appendix (pp 4–5). Although findings from 
two systematic reviews show that machine 
learning algorithms outperformed traditional prediction 
models,138,139 there are limitations to clinical applicability 
(eg, their black-box nature, variability in data sources, 
relative late application, and lack of external validation),139 
including that most data were from HICs.

Implementation science and health policy
Implementation of clinical practice guidelines varies 
across health-care systems because of differences in 
resource accessibility, referral and care pathways, 
infrastructure, workforce preparedness, and population 
needs. Information about local pre-eclampsia epidemio
logy needs to guide implementation. Pursuit of 
health-care equity demands a patient-centred approach, 
with women identifying their own health-related priorities 
and individualising care.140 Yet, in a large registry-based 
survey of women with previous pre-eclampsia, nearly 
one-third did not feel involved in care decision making, 
which had negative effects on mental and emotional 
health.141 These findings highlight the importance of 
promoting awareness regarding pre-eclampsia and its 
symptoms, and communication and shared decision 
making between patients and providers. Respectful, 
culturally responsive care should be central to pre-
eclampsia management to build trust, reduce stigma, and 
improve outcomes.

Research gaps, challenges, and the call to action
To address research gaps, it is essential that capacity is 
strengthened for basic science, social science, epide
miology, and clinical trials research in LMICs. Data and 
biological samples stemming from research should be 
retained and, whenever possible, analysed in-country. 
Comparative studies of women of distinct genetic 
backgrounds living in different geographies would help 
to discern between genetic, epigenetic, metagenomic, 
and nutritional determinants of adverse pregnancy 
outcomes, and how they interact. There are at-risk 
populations that have been historically under-represented 
in such studies (eg, North American Indigenous Peoples 
and Pacific Islanders), and it should be recognised that 
there is greater genetic diversity in African populations 
than elsewhere.

It is important to clarify the roles of PlGF, sFlt-1, and 
other biomarkers that are either specific to pre-eclampsia 
or shared with other conditions of placental dysfunction. 
Such analyses will be enhanced by large international 
studies and by using analytical techniques, such as 
principal component analyses and machine learning, with See Online for appendix
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emphasis on pre-eclampsia subtypes since these involve 
distinct mechanisms.

The disproportionate burden of pre-eclampsia in 
LMICs highlights issues of health-care access and 
delivery, sociocultural dynamics, and policy gaps. 
Limitations include financial and geographic barriers, 
inadequate skilled workforce and their uneven 
distribution, and the lack of timely, quality antenatal care, 
related in part to deficiencies in training, facilities, 
commodities, and protocols. Although the number of 
organisations tackling pre-eclampsia has risen in recent 
years, pre-eclampsia risk factors, symptoms, and the 
importance of early detection are still unknown to many 
women, their families, and their communities. To 
mitigate this problem, structured communication 
strategies are necessary. At diagnosis and discharge, 
women and their families should receive clear counselling 
regarding pre-eclampsia warning symptoms (eg, severe 
headache, visual disturbance, epigastric pain, dyspnoea, 
and reduced fetal movements), guidance on home blood 
pressure monitoring where available, and explicit 
instructions on when to seek urgent care.33,35 Symptom 
checklists and written postpartum discharge plans might 
improve recognition of deterioration, particularly during 
the first week after birth when risk remains high.2,3,64,105 
Tools such as pregnancy health passports and structured 
follow-up are important for the continuity of care and 
long-term cardiovascular risk awareness.22,128,130,135

As we reflect on the 2030 SDGs timeline, co-ordinated 
actions should include improved care for patients at risk 
for pre-eclampsia. Mitigating inequalities within and 
between countries is not only a goal (SDG 10), but a 
potential core contributor to achieving maternal and child 
health (SDG 3) and gender equality (SDG 5). However, 
these goals might not be achievable without collaborative 
initiatives between the private sector, governments, and 
international partnerships, to build strong frameworks, set 
high standards, and create policy environments that enable 
sustainable funding streams. The lack of considerable 
improvements related to pre-eclampsia research calls for 
increased funding, targeted innovations, and global 
commitment to address the clinical, scientific, and 
systemic inconsistencies related to the care of women, 
children, and families affected by pre-eclampsia.
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