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Cardiovascular Disease and Pregnancy 2

Hypertensive disorders of pregnancy: risk stratification and

management

Ana Sofia Cerdeira®, Amy Sarma*, Jane Hirst, Amanda Henry, Edison Munoz Ortiz, Antonio Saad, Nandita S Scott, on behalf of the Cardiovascular

Disease in Pregnancy Writing Groupt

Hypertensive disorders of pregnancy (HDP) affect 5-10% of pregnancies globally and are a leading cause of
maternal and fetal morbidity and mortality. HDP encompasses the diagnoses of gestational hypertension, pre-
eclampsia and its severe forms (eg, eclampsia and HELLP [Haemolysis, Elevated Liver enzymes, and Low Platelets]
syndrome), and postpartum hypertension. Despite heterogeneous pathophysiological processes, these conditions
typically present after 20 weeks of gestation with new-onset of hypertension, with or without proteinuria, maternal
end-organ perfusion, or uteroplacental dysfunction. In the second paper of a three-part Series on cardiovascular
disease in pregnancy, we explore the global heterogeneity of HDP—the most common cardiovascular complication
of pregnancy—focusing on epidemiology, definitions, screening recommendations, and management. This will
lay the framework for understanding the long-term cardiovascular consequences of HDP, which is discussed in

the third paper of the Series.

Introduction

Hypertensive disorders of pregnancy (HDP) are a
leading cause of maternal morbidity and mortality,
disproportionately affecting Black, Indigenous, and
marginalised populations. Severe maternal morbidity
risk is elevated across HDP phenotypes, with the
highest burden in chronic hypertension with
superimposed pre-eclampsia, HELLP (Haemolysis,
Elevated Liver enzymes, and Low Platelets) syndrome,
and early-onset disease.*” Perinatal outcomes are
similarly affected, as HDP are an important cause of
preterm Dbirth, fetal growth restriction, neonatal low
birthweight, neonatal intensive care unit admission,

Key messages

 Hypertensive disorders of pregnancy, particularly pre-
eclampsia, are a major global health issue with profound
inequities and effects on maternal and fetal morbidity
and mortality. Interplay between placental dysfunction,
maternal cardiovascular-kidney-metabolic disease, and
genetic predisposition probably contributes to the
heterogeneity of pre-eclampsia, leading to diverse
manifestations and outcomes.

+  Pre-eclampsia is a complex placental and cardiovascular
disease. Advancements in early detection and
management require a precision medicine approach to
care. Emerging approaches aim to move beyond reactive,
symptomatic treatment towards therapies that can
directly target disease mechanisms.

» Hypertensive disorders of pregnancy offer a window of
opportunity into future cardiovascular health, for which
optimising care in the immediate postpartum period
appears to be crucial and merits innovation in care
strategies.

respiratory morbidity, and stillbirth.* In low-resource
settings, untreated severe hypertension and eclampsia
continue to cause preventable maternal and perinatal
deaths.’

There are important variations in global disease trends.
Itis postulated that the primary mechanisms contributing
to observed ethnic and regional disparities include social
and environmental determinants of health, traditional
cardiovascular risk factors, systemic racial inequities,
and health-care system factors. Global burden of diseases
data from 2023 on age-standardised mortality from
HDP show substantial geographical variation: from
approximately 0-006 deaths per 100000 population in
several European nations to nearly 15 deaths per
100000 population in the Central African Republic and
Haiti (appendix p 1).° This more than 2500-fold gap
between national rates far exceeds what would be
expected from differences in underlying fertility rates
alone, highlighting the preventable nature of maternal
deaths as well as global health inequities. Importantly,
although age-standardised mortality from HDP has
declined substantially in all sociodemographic index
regions (figure 1), mortality reductions have been
proportionally faster in high-sociodemographic index
settings. As a result, relative inequalities (measured by
the mortality rate ratio between low and high
sociodemographic index regions) have widened over
time, probably reflecting persistent inequities in access
to high-quality antenatal and postpartum care.

Heterogeneity in HDP definitions and
international guidelines

There is wide agreement that the onset of hypertension
(defined by a systolic blood pressure =140 mm Hg and/or
a diastolic blood pressure =90 mm Hg) at or beyond
20 weeks of gestation is a hallmark of HDP. There
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is, however, no global consensus for HDP subtype
classifications. Elevated blood pressure thresholds
during pregnancy and chronic hypertension are generally
defined in comparable terms. However, practical
differences exist in confirmatory procedures, including
timing of repeat blood pressure readings, use of home or
ambulatory monitoring, and management of transient
early elevations and postpartum disease. In the past
decade, diagnostic criteria, particularly for pre-eclampsia,
have evolved and differ between professional societies
(appendix pp 2-3). These variations stem from a
combination of factors: differing regional interpretations
of the same clinical evidence, reliance on historical
customs or expert consensus in areas without robust
data, and necessary adaptations to local health-system
capacities. Acknowledging whether these discrepancies
are evidence-based or custom-driven is crucial to inform
future research priorities and determine where
international harmonisation is warranted.”

Mechanisms and pathophysiology of pre-
eclampsia

Although classified as a single entity, pre-eclampsia is a
heterogeneous disorder with incompletely understood
pathophysiology. The placenta is central to its pathogenesis,
with maternal susceptibility also playing a role. The
interplay between placental dysfunction, maternal
cardiovascular-kidney—metabolic disease, and genetic
predisposition probably contributes to heterogeneity of
disease and clinical presentation.” Evolving understanding
of pathophysiology, particularly with respect to the
maternal vascular system, has reframed pre-eclampsia not
only as a pregnancy-specific disorder, but also as one with
implications for long-term cardiovascular health, as will be
discussed by Pabon and colleagues.”

Pre-eclampsia that arises from early abnormal
placentation—characterised by the failure of extravillous
trophoblasts to adequately invade the decidua and remodel
maternal uterine spiral arteries, resulting in retained
vascular smooth muscle, persistent vasoconstriction, and
reduced  uteroplacental perfusion**—is  typically
associated with earlier-onset disease, greater risk of
maternal end-organ involvement, and fetal growth
restriction.” Impaired placentation results in maternal
vascular malperfusion (eg, infarcts and acute atherosis)®
and syncytiotrophoblast stress with the subsequent
release of toxic factors (extracellular vesicles, angiogenic
factors, cytokines, reactive oxygen species, etc).® The
ensuing maternal endothelial dysfunction manifests as
reduced vasodilatation, systemic inflammation, and
thrombogenesis. Clinical features reflect injury to organs
with specialised or fenestrated endothelium, particularly
the kidney (proteinuria), liver (hepatic dysfunction and
HELLP syndrome), and brain (eclampsia).

Pre-eclampsia can also occur in the context of later-
onset placental dysfunction, with typical or near-typical
early placentation (figure 2).** This pathophysiology is
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Figure 1: Global trends in maternal hypertensive heart disease mortality by SDI, 1990-2023

(A) Age-standardised mortality rate (deaths per 100 000 population) attributable to maternal hypertensive heart
disease from 1990 to 2023, stratified by SDI group. Grey-shaded areas represent 95% uncertainty intervals. Time
trends are smoothed using locally estimated scatterplot smoothing. (B) Mortality rate ratios comparing each

SDI group with the high-middle SDI reference group for each year. Source: Institute for Health Metrics and
Evaluation Global Burden of Disease data.” SDI=sociodemographic index.

less well understood but mechanisms of increased fetal
placental demands, placental ageing, specific placental
pathologies, and the maternal environment might
converge on a similar downstream pathway.”

In contrast to pre-eclampsia, gestational hypertension
appears to be a pathophysiologically distinct entity. It is
characterised predominantly by a state of volume overload
and high cardiac output, but placental malperfusion and
angiogenic imbalance, which are hallmarks of pre-
eclampsia, are absent. Recent studies using placental
RNA sequencing confirm distinct molecular signatures
between the two conditions, indicating that gestational
hypertension does not merely represent an early stage of
pre-eclampsia.”” Nevertheless, up to half of women with
gestational hypertension progress to pre-eclampsia,
particularly when diagnosed before 32 weeks of gestation.
Therefore, both conditions require close clinical
surveillance and similar management strategies when
severe blood pressure elevations occur.”

Among the placental factors implicated in disease
pathogenesis, soluble fms-like tyrosine kinase 1 (sFlt-1) is
regarded as a key pathogenic mediator.””” The placenta
expresses approximately 40-50-fold more Flt-1 transcripts™
than any other tissues, and sFlt-1 blood levels are elevated
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Figure 2: From pathogenesis to clinical manifestations: pre-eclampsia results from an interplay of dysfunction of the placenta and maternal vascular systems
HELLP=Haemolysis, Elevated Liver enzymes, and Low Platelets. sEng=soluble endoglin. sFlt-1=soluble fms-like tyrosine kinase-1.
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in pre-eclampsia and fall rapidly after delivery (>80% within
hours).” Circulating sFlt-1 binds and reduces free vascular
endothelial growth factor (VEGF) and placental growth
factor (PIGF)—trophic factors essential for endothelial
integrity—producing  angiogenic  imbalance  and
endothelial dysfunction.”” Elevated sFlt-1:PIGF ratios
correlate strongly with adverse maternal and fetal
outcomes, reflecting underlying placental dysfunction.”?

Interestingly, =~ VEGF-inhibiting cancer therapies—
functionally ~analogous to sFlt-l—can induce a
pre-eclampsia-like  syndrome, sharing key clinical

hallmarks such as hypertension, proteinuria, and renal
thrombotic microangiopathy, all driven by reduced VEGF
signalling at the vascular endothelium.”* Given that this
imbalance precedes clinical onset, correlates with disease
severity, and is implicated in the pathophysiology,
angiogenic (eg, PIGF) and anti-angiogenic (eg, sFlt-1)
factors have emerged as biomarkers for diagnosis, risk
stratification, and potential therapeutic targeting.

Risk factors

Several risk factors for HDPs, particularly pre-eclampsia,
have been identified. Large systematic reviews and meta-
analyses of cohort and controlled studies, encompassing
broad, unselected obstetric populations and frequently
adjusting for key demographic confounders, have
quantified their individual contributions.”** Based on

these data, previous pre-eclampsia (pooled relative risk
[RR] 8-4, 95% CI 7-1-9-9), chronic hypertension (5-1,
4.0-6-5), and anti-phospholipid syndrome (pooled rate
17-3%, 8-8-31-4) confer the greater risk®* with the
probability of disease increasing exponentially with the
number of coexisting risk factors.” Categorisation of
these risk factors into high risk and low risk forms the
basis of current screening approaches outlined later in
this paper.

Global variations in obesity prevalence across
countries*—coupled with structural racial disparities that
disproportionately increase pre-eclampsia risk in Black
women”’—create diverse demographic risk profiles.
Because these factors interact non-additively,”® and
preventive interventions show differential efficacy across
populations,” international guidelines appropriately diverge
(eg, American College of Obstetricians and Gynecologists
[ACOG] vs National Institute for Health and Care Excellence
[NICE]).* Tailoring predictive models and management
strategies to specific regional contexts is therefore essential
to ensure that interventions are universally beneficial.

Prediction models and screening

Prediction and screening for HDP focus primarily on
pre-eclampsia due to its large clinical impact and
opportunities for intervention. Early identification of
individuals at risk allows initiation of low-dose aspirin
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Figure 3: Risk factors for pre-eclampsia outlined by guidelines as intended to guide low-dose aspirin prophylaxis

Asterisks (*) denote factors included in risk stratification but not further graded. Dashes (-) denote factors not included in the guideline. Green boxes show guidelines
that share the specification (or a similar specification) to that noted on the left of the diagram. References are listed in the appendix (pp 4-6). ACOG=American
College of Obstetricians and Gynecologists. APLS=antiphospholipid syndrome. ART=assisted reproductive technologies. CVD=cardiovascular disease. DBP=diastolic
blood pressure. ESC=European Society of Cardiology. FIGO=International Federation of Gynecology and Obstetrics. FMF=Fetal Medicine Foundation.
FOGSI=Federation of Obstetric and Gynaecological Societies of India. FMF=Fetal Medicine Foundation. HTN=hypertension, HDP=hypertensive disorders of pregnancy.
ICSl=intracytoplasmic sperm injection. ISSHP=International Society for the Study of Hypertension in Pregnancy. IVF=in-vitro fertilisation. LBW=low birthweight.
MAP=mean arterial pressure. NICE=National Institute for Health and Care Excellence. PMOS=polyendocrine metabolic ovarian syndrome. RBEHG=Rede Brasileira de
Estudos sobre Hipertensao ne Gestecao (Brazilian Network for Studies on Hypertension in Pregnancy). SASOG=South African Society of Obstetricians and
Gynaecologists. SBP=systolic blood pressure. SGA=small for gestational age. SLE=systemic lupus erythematosus. SOGC=Society of Obstetricians and Gynaecologists
of Canada. SOMANZ=Society of Obstetric Medicine of Australia and New Zealand. USPSTF=US Preventive Services Task Force.
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prophylaxis. Later in pregnancy, risk assessment can
help to inform intensity of maternal-fetal surveillance
and delivery timing.*

First-trimester screening

The two main approaches for identifying women at
increased risk are traditional clinical risk factor
assessment and multivariate models (figure 3). The
traditional approach relies on maternal demographics
and medical history, categorised into high and moderate
risk groups. This two-tiered framework, endorsed by
several international societies, identifies candidates for
low-dose aspirin without complex investigations,
although with limited sensitivity.?* A recent systematic
review showed substantial heterogeneity on recom-
mended risk factors across existing guidelines.*
This might reflect differences in evidence thresholds,
population characteristics, and health-system capacity.
Although global harmonisation remains a priority, such
variation might also represent appropriate adaptation to
local epidemiology and population-specific risk profiles.”
Further research is required to establish more consistent,
evidence-based criteria.

Multivariate models combine maternal demographics
and medical history with biophysical and biochemical
markers. The competing risks Fetal Medicine
Foundation (FMF) algorithm (also known as the triple
test) is an evidence-based tool that combines maternal
factors (age, weight, height, ethnicity, obstetric history,
medical history, and family history), mean arterial
pressure, uterine artery doppler pulsatility index, and
PIGF. This algorithm has reported detection rates
of up to 90% for early pre-eclampsia (<34 weeks),
82% for preterm pre-eclampsia (<37 weeks), and
42% for term pre-eclampsia (>37 weeks) at a
screen-positive rate of 10%.“ By comparison, the
NICE algorithm—which relies solely on maternal
characteristics and medical history—achieves only
42% detection for preterm pre-eclampsia at a similar
screen-positive rate.* Importantly, validation studies of
the FMF algorithm were conducted in high-income
tertiary settings and subsequent validation studies
suggested slightly lower detection rates in diverse,
global populations.”#* There is also recognition that
variation in cardiometabolic profiles and risk factors
might differ across populations as well,** further
contributing to variation in model performance.

The FMF algorithm also permits tiered implementation,
allowing adjustments for available clinical resources and
biomarker access, and therefore can be applied in low-
resource environments. The performance of a partial
FMF (ie, omitting one or more components) is still
superior to that of clinic risk-scoring systems alone.”
Several innovative and scalable technologies—eg, point-
of-care wultrasound for accurate gestational age
estimation,” the CRADLE-VSA device® for blood
pressure monitoring, and the expanding availability of

point-of-care biomarker testing”*—combined with
community education, engagement, and clinical
decision-support tools hold promise to help address
unique barriers in low-income and low-resourced
areas.”® Ongoing studies in low-income and middle-
income countries® aim to validate and optimise current
existing models.

The clinical choice between these screening approaches
often depends on regional health system infrastructure
and resource availability. Traditional risk-factor-based
screening (eg, ACOG and NICE) is straightforward to
implement and requires no specialised equipment,
making it highly accessible in primary care settings;
however, its primary weakness is a lower sensitivity and
higher false-positive rate compared with multivariate
tools. Conversely, the FMF algorithm offers superior
detection rates and is widely used in several European
and Asian countries where first-trimester biochemistry
and uterine artery doppler are integrated into routine
antenatal care. Its implementation has shifted clinical
practice towards more targeted prophylaxis, although
barriers such as the cost of biomarkers and the need for
standardised ultrasound training remain substantial
challenges in many low-resource settings.

Second-trimester screening

For patients who present late to antenatal care or are
initially classified as low risk, screening at the routine
anatomy ultrasound (19-24 weeks of gestation) provides
an opportunity for risk reassessment. A competing-risks
model using maternal factors, uterine artery pulsatility
index, mean arterial pressure, sFlt-1, and PIGF predicts
early pre-eclampsia reasonably well.

Third-trimester screening

Screening of asymptomatic individuals at 35-37 weeks
of gestation using the FMF algorithm can identify up to
85% of all women who will develop pre-eclampsia
beyond 36 weeks. The PREVENT-PE multicenter
randomised trial* showed that universal third-trimester
screening, followed by risk-stratified scheduled birth at
37-39 weeks for those at high risk (=1:50), resulted
in a 30% reduction in pre-eclampsia incidence
(3:9% vs 5-6%; adjusted RR 0-70, 95% CI 0-58-0-86)."”
Notably, this strategy—which uses the FMF algorithm—
achieved this reduction without increasing rates of
emergency caesarean section or neonatal intensive care
unit admission.” Although previous trials such as
HYPITAT focused on labour induction for patients
already diagnosed with mild hypertensive disease,”
PREVENT-PE is the first to show that a personalised,
biomarker-based approach in the general obstetric
population can prevent the clinical manifestation of
term pre-eclampsia. However, the requirement for
angiogenic biomarker access remains a substantial
barrier for widespread implementation in low-resource
settings.”

www.thelancet.com/obstetrics-gynaecology-womens-health Vol 2 September 2026
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Short-term prediction in symptomatic patients (ie, sFlt
and PIGF)

Among patients who present with suspected pre-
eclampsia up to 37 weeks of gestation, angiogenic
biomarkers (eg, sFlt-1 and PIGF, or PIGF alone) can aid
in ruling out or confirming the presence of disease, as
well as predicting its development over the subsequent
7-14 days. In particular, an sFlt:PIGF ratio of <38 or less
or a PIGF value of more than 100 pg/mL have a negative
predictive value more than 98% and have been validated
across various health-care settings.”**” Compared with
standard clinical practice, utilisation of this biomarker
approach improves clinical precision,” reduces the time
to diagnosis (from 4-1 days to 1-9 days; time ratio 0- 36,
95% CI 0-15-0-87), and reduces a composite of severe
maternal adverse effects (secondary outcome adjusted
odds ratio [OR] 0-32, 95% CI 0-11-0-96).” In the
PARROT-1 trial,”” these severe maternal adverse
outcomes included eclampsia, stroke, liver haemorrhage,
and other major complications. The clinical benefit
might be mediated by the adoption of targeted, enhanced
surveillance directed by the PIGF results. Furthermore,
cost-effectiveness analyses in the UK have shown that
PIGF testing is cost-saving, reducing expenses by
approximately £149 per patient tested.” Despite these
strengths, including high negative predictive value to
avoid unnecessary hospitalisations, implementation
faces barriers such as high costs in other settings, lack of
standardised global thresholds across platforms,””* and
the need for robust laboratory infrastructure in low-
income and middle-income countries.

Given the broader cardiovascular implications of HDP,
there is growing interest in the use of established cardiac
biomarkers, such as N-terminal pro-B-type natriuretic
peptide (NT-proBNP) and high-sensitivity cardiac
troponin I (hs-cInl), for disease prediction and risk
stratification. Recent evidence suggests that hs-cThl
levels independently correlate with development of pre-
eclampsia and might afford complementary predictive
value when combined with angiogenic markers and
maternal factors.” In the first trimester, lower NTproBNP
levels have been correlated with greater risk of
future pre-eclampsia”® compared with normotensive
pregnancies. In the early third trimester, however, higher
NTproBNP levels correlate with an increased risk of pre-
eclampsia within 4 weeks (although reduced risk beyond
4 years) and did not enhance the prediction of either
short-term or long-term pre-eclampsia risk as compared
with sFlt-1 or PIGF.” Similarly, elevated high-sensitivity
troponin reflects subclinical myocardial stress and serves
as an independent predictors of pre-eclampsia and
peripartum maternal-fetal complications. However, it is
crucial to emphasise that the predictive utility of these
cardiovascular and angiogenic biomarkers is currently
validated specifically for pre-eclampsia rather than the
broader spectrum of HDP, reflecting the distinct
pathophysiological profile of placental dysfunction and

maternal vascular malperfusion that is unique to
pre-eclampsia.”

Emerging strategies include ophthalmic artery doppler
measurement, point-of-care ultrasound and biomarker
testing, polygenic risk scores,® haemodynamics,™*
cell-free RNA or DNA,** high-dimensional omics data
(ie, proteomics, metabolomics, and transcriptomics), and
machine-learning models.*

Prevention

Given the potential morbidity and mortality of HDP,
prevention is a central goal, particularly for individuals at
higher risk. For example, a strategy of screening for pre-
eclampsia at 36 weeks of gestation followed by
risk-stratified, planned, early-term delivery has reduced
pre-eclampsia rates.”

Primary prevention focuses on modifying antenatal
risk factors as discussed later in this section.

Obesity is a potentially modifiable preconception
determinant of risk.*® However, a distinction must be
made regarding the method of weight loss; while
randomised controlled trials of behavioural preconception
interventions have not yet shown a significant reduction
in pre-eclampsia risk,” robust evidence from matched
cohort studies and meta-analyses indicates that bariatric
surgery before pregnancy reduces the risk of pre-
eclampsia by approximately 50-80%.** Clinicians should
be aware of the associated trade-offs, as bariatric surgery is
also linked to a nearly two-fold increase in the risk of
small-for-gestational-age (SGA) infants.™®* Structural
determinants, such as systemic racism and socioeconomic
disadvantage, are increasingly recognised as potentially
modifiable contributors to risk.

Low-dose aspirin
Although the mechanism of aspirin action is not fully
understood, it is thought to improve spiral artery
remodelling and confer maternal endothelial protection.
Aspirin is not associated with change in mean arterial
pressure” nor serum biomarkers,” but has been shown
to increase placental blood flow as shown by a reduction
of uterine artery resistance (measured by pulsatility
index).” Meta-analyses and large randomised controlled
trials consistently show that low-dose aspirin, initiated at
or before 16-20 weeks of gestation, significantly reduces
the risk of preterm pre-eclampsia and related fetal growth
restriction, preterm birth, and perinatal morbidity and
mortality.”” This strategy is more effective when applied
to a population at high risk rather than universal
administration with adherence being important to
achieving maximal risk reduction.®* Although many
studies have not shown a significant increase in
haemorrhagic complications,””® some report a modest
increased risk and clinicians should remain aware of this
possibility.*

In the ASPRE (Aspirin for Evidence-Based Preeclampsia
Prevention) trial, individuals with increased risk (>1:100)
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using the FMF algorithm were randomly assigned to
aspirin 150 mg per day or placebo from the first trimester
scan to 36 weeks of gestation. Aspirin reduced preterm
pre-eclampsia by 62% and very early pre-eclampsia
(<32 weeks) by 89%.”* These effects were even more
pronounced among women at high risk with good
adherence (>90%) for which aspirin prevented nearly all
pre-eclampsia up to 37 weeks of gestation in those with a
FMF risk less than 1:20 and up to 35 weeks of gestation
when the initial risk was more than 1:20."* However, there
was no effect on term pre-eclampsia (>37 weeks).”
Although ASPRE was conducted in a high-income
setting, a multicentre study conducted in low-income
settings found that 81 mg aspirin reduced preterm birth,
early pre-eclampsia, and perinatal mortality.” Ongoing
trials aim to determine the efficacy of different aspirin
doses in the prevention of pre-eclampsia and gestational
hypertension and their complications (NCT06468202)."

Despite the established efficacy of low-dose aspirin in
populations at high risk, its specific benefit for preventing
superimposed pre-eclampsia in women with pre-existing
chronic hypertension remains uncertain. Although
major international guidelines uniformly recommend
aspirin prophylaxis for this demographic, the chronic
hypertension subgroup in the landmark ASPRE trial did
not show a reduction in the rate of pre-eclampsia, but
rather aspirin extended gestation (with later onset of pre-
eclampsia) by several weeks." Furthermore, a recent
meta-analysis confirmed that while low-dose aspirin does
not significantly reduce the incidence of superimposed
pre-eclampsia in this cohort, it does reduce preterm
birth, providing a rationale for its continued use."” To
definitively address this evidence gap, the ongoing
CHASAP trial (NCT04356326) is evaluating the efficacy
of 150 mg daily aspirin specifically in this growing
population.™®

Calcium

Previous meta-analyses have suggested that calcium
supplementation during pregnancy might reduce the
risk of pre-eclampsia among individuals with low
baseline intake.™ However, a recent Cochrane analysis
now suggests a lack of benefit even in cases of low
baseline intake.™

Exercise

A meta-analysis of 17 clinical trials showed that 30—60 mins
of aerobic exercise, two to seven times per week reduced
the incidence of HDP by 30% (RR 0-70, 95% CI
0-53-0-83)." A subsequent dose-response meta-analysis
reported that approximately 140 mins per week of
moderate-intensity exercise was associated with reduced
odds of pre-eclampsia (OR 0-59, 95% CI 0-37-0-90) and
gestational hypertension (0-61, 0-43-0-85)." Supervised
multimodal interventions further improved outcomes,
reducing HDPs by 46% (0-54, 0-40-0-72), with combined
aerobic resistance and yoga outperforming aerobic-only

exercise.”” Low-to-moderate-intensity exercise initiated in
the first trimester appears to confer the most consistent
benefit." Additional meta-analysis reinforces a protective
role of strength-base modalities."* Proposed mechanisms
for the benefit of exercise include improved endothelial
function, microvascular vasodilatory capacity, reduced
oxidative stress, and modulation of angiogenic factors.

Antenatal management

Antenatal management is guided by gestational age,
HDP type, and associated maternal-fetal complications.
General principles include: (1) control of maternal blood
pressure; (2) monitoring for complications; (3) monitoring
for evolution to pre-eclampsia among patients with
chronic or gestational hypertension; (4) timing of birth
that maximises fetal development while minimising
adverse outcomes from severe maternal hypertension;
and (5) preventing severe morbidity and mortality (both
maternal and fetal). Despite these shared principles,
there is global heterogeneity in blood pressure treat-
ment threshold (ranging from 140/90 mm Hg to
160/110 mm Hg), goal blood pressure target (ranging
from 135/85 mm Hg to 160/110 mm Hg), as well as
variation in recommendations for monitoring frequency.
Definitive treatment of pre-eclampsia is placental delivery
however decisions regarding delivery timing also vary
across guidelines.”

Management of hypertension

Recent data has shown the benefit on maternal and fetal
outcomes with tighter maternal blood pressure goals. In
the CHAP trial, patients with mild chronic hyperten-
sion and singleton gestations (<23 weeks) were
randomly assigned to tight blood pressure treatment
(<140/90 mm Hg) versus initiation of therapy at a systolic
blood pressure of =160 mm Hg or greater and/or a
diastolic blood pressure of 105 mm Hg or greater."
Those in the tighter control group had a significantly
lower incidence of the primary outcome (composite of
pre-eclampsia with severe features, medically indicated
birth at <35 weeks’ gestation, placental abruption, or fetal
or neonatal death; 30-2% vs 37-0%, p<0-001). This was
largely driven by a reduction in pre-eclampsia with
severe features (adjusted RR 0-80, 95% CI 0-70-0-92)."
Beyond the antenatal period, a secondary analysis of
CHAP (n=1684), a greater percentage of patients
randomly assigned to the active treatment group achieved
blood pressure control (defined as <140/90 mm Hg) in
the postpartum period (56-7%) as compared to those
randomly assigned to the control group (51-5%; adjusted
OR 1-22, 95% CI 1-0-1-48), suggesting that tighter
control during pregnancy might affect postpartum blood
pressure trajectories as well."”

Antihypertensive selection in pregnancy is limited by
relatively sparse evidence for many medications as
pregnant patients are frequently excluded from clinical
trials."™ Recent network meta-analysis suggests labetalol
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for HDP might have slight superiority over nifedipine with
respect to risk of pre-eclampsia development and preterm
birth." However, given that these differences are modest,
the emphasis should remain on use of medications with
secure availability.™ Severe hypertension should be treated
more urgently with either available oral or intravenous
options with no clear evidence of superiority of a particular
agent.”

Recent data support tighter maternal blood pressure
goals, although historical concerns exist regarding fetal
growth. The CHIPS trial previously noted an increase in
SGA infants with tight control, particularly in the chronic
hypertension subgroup.” The CHAP trial showed that
treating mild chronic hypertension to a target of less
than 140/90 mm Hg significantly reduces severe adverse
outcomes without increasing SGA risk.™ Recent
secondary analyses further confirm that even low third-
trimester blood pressures (<110/70 mm Hg) do not impair
fetal growth.” Although the strongest evidence for these
tight targets applies to pre-existing chronic hypertension,
modern guidelines increasingly extrapolate them to
de-novo gestational hypertension and pre-eclampsia to
maximise maternal safety. In cases of acute severe
hypertension (=160/110 mm Hg), rapid intervention with
intravenous labetalol, hydralazine, or oral nifedipine,
alongside intravenous magnesium sulphate for seizure
prophylaxis, remains the standard of care.

Delivery considerations

In the absence of complications or other indications for
earlier delivery, birth at 39 weeks of gestation in chronic
or gestational hypertension is recommended from a fetal
perspective to minimise the neurodevelopmental issues
associated with early-term birth (37-39 weeks).” Existing
studies (eg, the WILL randomised controlled trial) are
currently inclusive regarding benefits versus risks of
routine early-term birth for all with chronic or gestational
hypertension,” although the PREVENT-PE study
supports planned early-term birth if individual women
screen as high risk for pre-eclampsia development at
36-week multimodal screening.”

For pre-eclampsia, it is important to acknowledge the
disease’s progressive nature, with no proven therapies
that halt its trajectory once established, and that birth
regardless of gestation (including previable or extreme
prematurity) might be required. However, optimising
fetal outcomes must be counterbalanced against reducing
the risk of adverse maternal outcomes from hypertensive
complications. The HYPITAT study supports delivery
beyond 36 weeks of gestation over expectant monitoring.”
There is currently a lack of international consensus
regarding recommendations for late preterm birth
(34 weeks to >36 weeks) in pre-eclampsia. An individual
participant data meta-analysis of six trials (n=1790) of
planned delivery versus expectant management from
34 weeks onwards suggests superior maternal outcomes
(maternal morbidity 2-6% vs 4-4%; adjusted RR 0-59,

95% CI 0-36-0-98) and mixed neonatal outcomes, with
increased neonatal adverse composite outcome
(20-9% vs 17-1%; 1-22, 1-01-1-47) driven by respiratory
morbidity, but lower SGA rates (7-:8% vs 10-6%; 0-74,
0-55-0-99).%

To Dbetter understand which factors might confer
greatest maternal risk, the fullPIERS model was used in
2023 patients in a prospective, international, multicentre
study.” Predictors of adverse maternal outcome included
gestational age, symptoms of chest pain or dyspnoea,
oxygen saturation, platelet count, creatinine, and aspartate
transaminase concentrations. The model predicted
adverse maternal outcomes within 48 h of study eligibility
and performed well up to 7 days after eligibility, showing
potential to better understand which patients (1) are at
lowest risk of adverse outcomes and can therefore be
more confidently offered expectant management; and
(2) are at higher risk, requiring more urgent delivery
consideration or triage to a higher level of care. The
miniPIERS model (including factors readily applicable to
low-resource settings of parity, gestational age, headache
or visual disturbances, chest pain or dyspnea, vaginal
bleeding with abdominal pain, systolic blood pressure,
and dipstick proteinuria) was subsequently investigated
in 2081 patients from low-income and middle-income
countries.” In a relatively small sample size, the tool
performed modestly in identifying women at increased
risk of adverse maternal outcomes, which could ultimately
be used to identify those who could benefit from further
interventions (eg, magnesium or antihypertensive
therapy) or a higher level of care.

Postnatal management

Women remain at elevated risk of cardiovascular and
cerebrovascular events in the year after HDP, with a
two-fold to four-fold increase in risk.*”" Current
guidelines largely focus on antepartum and intrapartum
care, and there is an absence of standardised
recommendations for postpartum  hypertension,
resulting in wide variation in management."

Postpartum blood pressure trajectories
As a result of the standard postpartum blood pressure
trajectory, blood pressure at the time of standard hospital
discharge often reflects a physiological nadir. In
recognition of this pattern, ACOG recommends blood
pressure assessment within 7-10 days postpartum and
within 72 h for those with severe hypertension. Most
values stabilise 2—4 weeks postpartum, but some develop
persistent hypertension beyond 12 weeks (then
reclassified as having chronic hypertension). Even when
early postpartum blood pressure normalises, long-term
risk of chronic hypertension remains, warranting at least
annual monitoring."™

Globally, postpartum blood pressure thresholds and
targets are poorly defined. Definitions differ between
pregnant and non-pregnant populations, and most
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guidelines do not specify postpartum targets, raising
concern for undertreatment. Some experts recommend a
goal of less than 130/80 mm Hg after 6 weeks, and NICE
aligns postpartum thresholds with non-pregnant adults.
Differences between ACOG and the American Heart
Association/American College of Cardiology persist. In
secondary analysis of CHAP, treatment of mild chronic
hypertension postpartum reduced emergency department
and triage visits, although overall unplanned care
remained high.

As a result of the standard postpartum blood pressure
trajectory, blood pressure at the time of standard hospital
discharge often reflects a physiological nadir during the
immediate postpartum phase. For context, in
normotensive women without HDP, blood pressure
typically peaks between day 3 and day 6 postpartum
before gradually returning to pre-pregnancy baseline
values. In recognition of this dynamic pattern, ACOG
recommends blood pressure assessment within
7-10 days postpartum, and within 72 h for those with
severe hypertension. Most values stabilise by 2—4 weeks
postpartum, but individuals who develop persistent
hypertension beyond 12 weeks receive a new diagnosis of
chronic hypertension (if their HDP was de novo) or
confirmation of their pre-existing condition.

A crucial component of this period is the transition of
care. Currently, there is a large unmet need for risk
stratification before discharge to effectively identify
which women require closer follow-up, earlier specialist

Panel: Emerging therapeutic approaches in pre-eclampsia

Therapeutic apheresis

Selective removal of circulating soluble fms-like tyrosine
kinase-1 (sFlt-1) can reduce anti-angiogenic burden and
appears to be safe. Early human studies suggest the potential
for pregnancy prolongation in severe preterm pre-eclampsia.

RNA-based therapies

Small interfering RNA-mediated suppression of placental
sFlt-1 has shown efficacy in preclinical models. First-in-
human clinical trials are underway. Placenta-targeted vascular
endothelial growth factor mRNA delivery represents an
additional investigational approach.

Repurposed therapies

Metformin, statins, proton-pump inhibitors, and monoclonal
antibodies are under investigation. Pravastatin has shown
biological promise, although clinical evidence remains
inconclusive.

Future directions

Recombinant-tissue kallikrein-1 and other novel biological
therapies are entering clinical evaluation. Disease-modifying
therapies could transform management by prolonging
gestation and improving maternal and fetal outcomes.

References for this panel are listed in the appendix (pp 4-6).

review, or an earlier transition back to primary care to
mitigate long-term cardiovascular risk.

Beyond hypertension: risk for postpartum heart failure
HDP, especially pre-eclampsia, is linked to peripartum
cardiomyopathy and increasingly to heart failure with
preserved ejection fractions, probably through shared
mechanisms such as angiogenic imbalance. Although
healthy pregnancy leads to eccentric hypertrophy, pre-
eclampsia causes abnormal concentric remodelling due
to increased vascular resistance, resulting in diastolic
dysfunction, acute postpartum heart failure risk, and
possibly higher lifetime heart failure risk.*"*?

Many antihypertensives are safe during lactation (with
appropriate contraceptive counselling when needed).
Additionally, short courses of furosemide accelerate the
return to normotension and reduce hypertension at
7 days postpartum,” although recent meta-analyses
confirm this does not significantly reduce hospital
readmissions or severe maternal morbidity.*
Consequently, postpartum diuretics are currently viewed
as an adjunct to antihypertensive therapy rather than
standalone treatment, which is particularly useful in
women with substantial fluid overload.”®

In the POP-HT trial, an intervention consisting of
physician-optimised self-management—which combined
Bluetooth-enabled home blood pressure monitoring with
an app-based algorithm for active medication titration and
remote physician oversight—improved blood pressure at
9 months and was associated with favourable cardiac
remodelling (lower left-ventricular mass, reduced wall
thickness, smaller left-atrial volume, and improved
systolic function), independent of medication duration. "’
In the PICk-UP trial, 6 months of enalapril after preterm
pre-eclampsia improved diastolic function and left-
ventricular remodelling compared with placebo.” Further
studies are needed to clarify which therapies best
prevent adverse remodelling and long-term cardiovascular
disease.”

Counselling on subsequent pregnancy and
preconception evaluation

Overall recurrence risk of HDP is 20% (range 15-55 by
subtype)."*"" After pre-eclampsia, recurrences can be
either gestational hypertension or pre-eclampsia; after
gestational hypertension, recurrence is usually gestational
hypertension. Early-onset pre-eclampsia (<28 weeks)
carries recurrence rates up to 55%. Recurrent disease is
often milder, with later onset and fewer severe features.
Although not inevitable or necessarily severe, subsequent
pregnancies remain high risk and require close
monitoring.*

Subsequent pregnancy planning

Care after HDP should extend to women planning another
pregnancy, even though high-level evidence is limited.
At 3-6 months postpartum, a full assessment is

www.thelancet.com/obstetrics-gynaecology-womens-health Vol 2 September 2026



Series I

(abed 1xau uo sanunuod 3|qe] )

Buijjeubis uipAoeisold pue apixo duyiu paseanul

uoiPLISAI
ywmoib |e3a4 pue eisdwepa-aid buneasy

Buninial el uoisnyad [ejuadejdoialn pue uondUNy [eljayI0puUS aAoidLl 0 SWIe {U0IILISAI YImolb [e19) pue 10y (3nbojeue T-ua.yI|jey
LY YINoS  78/E1056870770Td1IVd 19K10N eisdwepda-aid ui (anbojeue T-u1yIj[eY NSSI) UBWINY JURUIGUIOdAI B) 66TING JO APNis [edIUp Bli/ql 9seyd  anssiie) 66TING Jo Aoedus [eipualod pue K1ajes
Juawbeuew JueIAdXD ‘BIed JO pIEpUER)S
Buinas eisdwepaaid wiaiaid yum syuedpiied
pasijendsoy ur ggg-dg) 4O SISOp snosueINdgNS
SaWI01NO [e13)—{euIdleW pue ‘iweulpodeweyd ‘sonaujodewseyd ‘A1aes sayenjeas ‘eisdwea Buipuadse a|buis jo soiwreukpodeweyd
-21d wia1a1d paterpaw-T-1§4s 1o} (eIuade|d BY1 Ul SLWI0JOSI YNYW T-174S oM} bunabiel dsnnadessyy yNy pue ‘sonaupjodeweyd ‘Ajiqess|ol ‘K1ajes
elfesny 1/1282/01ON buiinday  buapialul [jews pasaalPp A|snoaueindgns e) 8ggt-dd) Jo siuaned Jueubaid ui Apnis uoiye|edsa-asop 1sii4 a1 91enjeas 01 Apnis buipuy asop ‘jaqe|-uadg
(Ayuouayui-uou) A19yes ejeuocau
10 |39} pue (K1ouadns) jo13u0d ainssaid poojq [euldlew ssasse saLwod3no Arewlid-0 ‘uoisuaadAy
fueubaid ur Abarens Juaweal] sasusLadAynue 151y-[oje1aqe] snsiaA 1siy-auidipayiu e buuedwod syun
wopbury pajun 9T9Z6/ZINLDYSI patdjdwo)  AjulRIEW YN 0G~ SSOIIE UBIOM QQEZ~ Ul [BLi} PI||04IUOD PISILIOPUEI 21U NW ‘[9qe|-uddo “dnewbeld VANV 1uen
sawo021no [eyeunsad anoidwi pue ‘Kueubaid buojoid “T-114s 93npas 03 buiwie ‘Y10q 10 ‘SHIIM 9-6 7T
ureds G/6860/01ON buiyininay 1e UoILISAI YIMmolb e13) ‘eisdwiea-aid yum uswom i Ajrep ueiseaesd buw ot Jo | Y €/z aseyd JYd-NILYLS
uo11e1s3b Jo syPPM 9 + TE
PUE S329M ( + 97 U99MIRq pasoubelp eisduwera-aid wiaiaid yaim Usom Ul saLodINo [e1euoau
eV YINoS  /T09Z0ZESYOTTOTYLIVd buiinnay  anosdwi pue Aoueubaid buojoid ued ogede|d sa uiLLI0IBLW dseRRI-PaUIEISNS JaLIayM Bulsal | Y € dseyd €Id
uapams Kypigiow [e1euoau pajeja.l-abe [euonelssb adnpas pue Hueubaid buojoid
pue ‘KemioN ‘puejuiy TETEC0901ON Buiinnay 03 eisdwepda-aid wia3ald Yam uswom ul ogade|d sa UjWI0J19W 3sea|a-papualxad buisal | )Y € aseyd Y1d
Judwabeuew pue jJuawueas)
eisdwie|a-aid Aq pasned syuiq wialaid sanpal AjpAI2)9 10w J21sawiLy
1511 3Y1 Ul (53591 pooq 49|d pue ‘punosesyjn saddop K1apre suuein ‘Kioasiy [eusarew buipesbaqul ‘4 ‘6a)
wiy3iobye [ea1bojoiq s e NW ‘padueApe ue 03 (IDIN ‘63) ABaresns buiuaaids IsipIRYd [euoipes)
N €99%//T/NLDYSI buiiininay e woJy sjedsoy buiuonisuely Jay1aym buiren|eas [ersy pasiwopuel-ia1snpd ‘abpam-paddais ‘abue) dIYSYVLS
puejod
pue ‘eweued ‘0dIxaN
‘elpu| Jopend3 eisdwepda-aid wiay juanaid
‘e1yaz) ‘e1quiojo) 01 u011e159b Jo syPam /€ wouy Kianiep pauueld paisyjo are sjuadiad Y106< 01el Yiim asoyl ‘uoieisahb
‘winibjag ‘ureds 99899/70.10N buiinday o syam /E-GE 1e 01kl {D|d:T-1{4S PI[BIIUOD SA PI[BIARI 0] T:T USIOM paubisse A|opuel | )y 213udiniy /€3d
Buiinidal sa19qelp T adA1 yum uswom uj Hueubaid s319qelp T adA1 yum uswom jueubaid
vsn 2€90/SE0.1DON 10U DAIDY 4O SI9PIOSIP dAISULIDAAL SadNpal LOIEISAD JO SYaM (7 9104¢ PIIIEIS UILLLIOJIBW JaYIdyM Buizeneas |y ur uonuanaid eisdwepa-aid 1oy uiwoay
SaWO021N0 [ed1Ul}d dpishuole saytewolq diasouboid e se oies 49d:T- 174 buisn ysu ybiy 1e uswom
1eyed) €15558V01ON pa3ajdwod jueubaud ur a1ed Jo prepuels pue unidse sa utiidse asop-moj snjd ujwioaw buredwod | Y jpqel-uado NEIERE]
Kioysodaiolq 4o Juawiysijqelsa
PUE S3IPNISCNS [BIDAJS SIPN|DUL ‘SAIL|1DBY TG SSOIIL PI||04UD UIWOM Q00 ZT< HOLOD UOIEPI[eA ‘2be
Jeuoi1e1sab 1oj punosesy|n ased-jo-juiod pasamod-duabijjaiul [epyie sajelbajul ‘uolielsab Jo seam 9
©1JY 41n0S 01 $yam 9T> woyj Ajrep unidse b OST sa b G7 01351 ybiy 1e uswom paubisse Ajwopues ‘suoiyejndod
pue ‘eAudy ‘eueyn  £78£9558/£0Y70TY1OVd buiinpay  ueduyy Joj pardepe wyioble buluaaids-ysi paseq-4|\4 Ue sarepljea ‘el uonuanaid eisdwepda-aid abie STVId
dnoib Juawieasy syl usamiaq uonesab Jo syeam £€> 1e Kianljap yum eisdwepda-aid wisaid
0 UapHUI 3Y1 21ed W0 03 191 1S1Y 3Y] WO Ajiep ulwiofiaw b G-T yum unidse bw G/ (€) pue
euiyy €25085S01ON buiinay ‘Ajrep unidse bw 0ST (z) ‘Ajrep unidse bw G/ (1) :sdnoub Juawiressn 931y3 Jo | Y pul|g-d|gNOp UDANIN NEIN
eisdwea
-a1d 4o @dudpPUI Y3 SIINPaI WINI[ED JBYIRYM Buiren|ead st ybiy 1e uaLom ul uoielsab Jo syeam gz pue
N €£68EC0TTINLDYSI Buiinpay  S)Pam 7T udamiaq pajeniul uonejudwslddns wnidjed jo [ely pasiwopues pajjoiiuod-ogadeld ‘puijg-a|diiL 3ded
K1an0ds1p sy rewolq Arepuodas yum (eisdwepda-aid ‘6a) sisapiosip anisuapadAy
vsn 202897901ON Buiinpday  1uanaid 01 s1eak SE-1T pabe s ybiy 1e uswom jueubaid ul Kjrep uiidse bw zgT sa bui Tg butredwod |y NIdIdSY
uonUAAdIJ
Aiunoy Jaquinu uonesysibay snjels uondunsag

e831

www.thelancet.com/obstetrics-gynaecology-womens-health Vol 2 September 2026



I Series

eisdwepda-aid Jo uondipaid pue ‘quatuieasn Quswabeuew ‘UoiuAAId 33 10§ SAIPNIS [EUOITBAIISAO PUE S[eL] [edIUl]d paldlsibal buiobuo Jo 151 9AIIsNeYX3-UON :a]qD]

“T-9SBUD| dUIS0IAY 33Y1|-SLUJ D|qN|OS=T-1|4S ‘[B14] PB||0IIUOD PASILIOPURI= | )Y 10178} (1MOID [eyudde|d=4D)|d '9IUD|[9IXT d1e) pUE L1|edH 10} 2INIISU] [eUOHBN=FD|N 'UOIILPUNOH JUDIPA [BI24=4IN4

Ayipiquow [eularew wial-buo| adnpas pue sjodojoid ddue|[I2AINS Ysijqesd 03 buire ‘siayewolq [euas

aued Area pue sisouberp :eisdweppaaid

duely 10/950S01ON buninnay buisn aseasip Kaupiy dtuouyd Ajrea Kpauapi 01 eisdwejda-aid-1sod uswom buimojjos Apnis [euonuaniaul Buimoj|o} aseasip Asupiy d1UoIyd Jo UOIIPald
Koueubaid snisuariadAy Ja1je ysu Jejndseroipied wiRl-buol buidipaid sainyeubis
vsn ZSTOYE901DN bupiniay d1wonnw dojaaap o3 eisduwes 1o eisdwre)da-aid Huimojjoj uswom QOTT JO HOYOD [BUOIIBAIISQ YaeaH-WOW
wnyedisod
S3WI02]NO [e]BUOAU—{BUID}EW
wiR)-buo| pue wid3-Hoys pue ‘stusiueydaw ‘sadAigns aseasip asuialdeIeYd 49139q 03 eisdwea-aid
eLlsny 8SSETS/Z01DON Buiinnay Ym udawom woyy sajdwes [ed1bojoiq pue exep [ed1ul]d pajie3ap Hui3daj|od 10y od [euoieA1asqo buniniday 3d-ZVdD
10328} 3SH [EJUBIUOIIAUD
pue 4ay1ewolq 139usb AJ1IUspl 0 S|011U0D BAISUSIOWIOU PUE ‘SaAIe[a. J13Y] ‘elsdwe)da-aid yum
vsn 8/8//€901ON buninay UBLWIOM WIOJ) S3W021n0 pue ‘sajdwes [ed1bojolq “eep [ediul]d buda)od yueqoiq pue A13sibal jeuipniibuo Ansibas eisduwrepa-aid
buijdwes poojq buninbas 1noym ainyejndsen jeusdrew jo sainjeubis [eidads buisAjeue ‘eisduwiea
Kuewuan ¥6290T/01ON buninay  -aid Joy |001 buiusalds [eanndo ased-jo-juiod ‘saiseaul-uou e se buibewi [erdadsiadAy bunenjeas Apnis 10jid VddIH
K19A0JSIp Ja3}IBLLIOIG 21NN 10} PAIOIS
sojdwes ‘eisdweyda-aid wiay pue ‘wislaid ‘1esuo-Ajes bundipaid 1oj (3591 paseq-poojq 191saWLI-1S1L) yueqolq
vsn T¥/E7990.10N buiinnay  uaais eisduwiea-aid diodqeT aya axepijea 03 uolielsab Jo s3PaM HT-TT 1 uawom buiinidal Apnis yueqolg pue buiuaains eisduwrera-aid aniseAul-uoN
eisduwejda-aid 19suo-a1e| pue 12suo-A|iea ipaid 03 ajduwies poojq Ja1saLII-puodAS
ureds Z¥T9T1/90.10ON buiinnay 10 Ja1sawi-1sIy 31buls e wouy sajyoid yNY 9914-|[9 buirejndin buisn Apnas uonepijea [eusaixs ajeds-abie] Jisoubaidt
|ereusquy
buginidal Juawabeuew anisusadAynue pue buuonuow wnyedisod Kjies apinb pue eisdwepds-aid
[edaN pue ysn 70ZS8TLOION 12K10N  winpedisod Jo ysu ybiy e uswom Ajiuapl 03 K19AIj2p 21042 painseaw o1el 49]d:T-34s 3y buisn 134 10]1d TdN-1D!03dd
uoljesijewou
Buinal  ainssaid poojq bunipadxe pue peojsano piny bunabaey ‘eisdweypa-aid wnyedisod ui (piwssoiny) Adessyy
vsn 798/9T/01ON 19K10N 2139.n1p 9pInD 01 (JUBLUSSISSE BARD BUDA JOLIDJUI) pUNOSEI|n sed-jo-ulod buisn 110yod aaidadsoid 10)1d SND0ddd
K19n0d31 s91BIB[RIIR
vsn 1/6%26S0.10N Buinnay eisduwiea-aid a19A3s yum uawom 03 winyedisod uanlb uidse b TG Jay1aym builsal 1 Y z aseyd ddvsy
wnyedisod
saibajesss
|eAoWwaI-T-1|4s [easodiodelixe Jo uonesiwndo pue uswdojpasp poddns 03 eisdwepda-aid ym uswom ui
duely 6ST¥#9¥90.10N buminay  (1-14s A|e1dadsa) sajyoud suaboibue-ue pue djusboibue buisiialdeseyd Apnis Jasewolq pue Kiojeredald 73SIYIHAY
buiyew uoisiap
|izeig pue ‘elpu| [ea1ut panosdwi ybnoiy3 SILWOIINO [BFRUOSU-[EUITeL ISIDAPE pUE YLIG Wwid3aid sodnpal eisdwepdd
‘3U097 BAIAIS ‘BIqUIEZ 6870700/N1DYSI buninnay -a1d wiazaid parpadsns yum usawom ul buisal paseq-49|d auinol JBYIRyM buisal 15y auadiny OIVOVdVd
(abed snoinaid wouy panuiuod)
Kiuno) Jaquinu uonjesysibay snjels uondunsag

www.thelancet.com/obstetrics-gynaecology-womens-health Vol 2 September 2026

e832



Series

recommended, including blood pressure (24-h monitoring
if needed to detect chronic or masked hypertension),
urine protein, and liver and kidney function. Women
should be advised to see their primary care provider early
for pregnancy confirmation, followed by a first-trimester
antenatal assessment and an individualised care plan.
Low-dose aspirin and at least 150 mins per week of
moderate aerobic exercise are recommended."

Innovative care pathways
Once an individual has been identified to be at increased
risk of pre-eclampsia, care should focus on ongoing
monitoring of blood pressure and other clinical indicators
to enable timely intervention. Globally, the approach
varies and includes self-monitoring of blood pressure
(SMBP) as well as the inclusion of health workers in
community settings. Although monitoring is crucial,
improvements in clinical outcomes are dependent on the
timeliness and quality of the actions triggered, which in
turn reflect the overall state of health-care delivery.
Outside of pregnancy, including the postpartum
period, SMBP has been shown to aid blood pressure
management, especially when combined with support
from clinicians."? The evidence for SMBP in pregnancy
is more controversial. The BUMP 1 randomised trial was
conducted in the UK and recruited 2400 women at risk of
pre-eclampsia from 20 weeks of gestation," comparing
SMBP to usual care alone. Conducted in parallel, the
BUMP 2 trial recruited 850 women with either gestational
hypertension or chronic hypertension in pregnancy and
compared SMBP to usual care alone." Neither study
showed statistically or clinically significant improvements
in clinic-based blood pressure control with the addition
of SMBP. However, WHO has produced a digital
adaptation toolkit for SMBP in pregnancy as a care
adjunct in women who face barriers to regular clinical
care, highlighting a continued role for SBMP."*

Other innovative approaches to improving detection
and management of pre-eclampsia have used automated
vital-sign monitoring. The CRADLE device is a low-cost,
handheld, semi-automated tool that measures blood
pressure and calculates the risk of impending shock. It is
user friendly, requires minimal training, and displays
data via a simple visual traffic-light system. This device
was developed and validated for pregnancy and has been
extensively tested across several low-income and
middle-income settings. The CRADLE 3 trial, conducted
across ten clusters in Africa, India, and Haiti, showed a
significant reduction in the primary composite outcome
of eclampsia, emergency hysterectomy, or maternal death
(OR 0-60, 95% CI 0-50-0-72). However, effectiveness
varied across sites, reflecting heterogeneity in
implementation and uptake.* A subsequent study in
Sierra Leone did not show a difference in the primary
outcome of maternal death, eclampsia, stillbirth, and
emergency hysterectomy. Nonetheless, the CRADLE
device was shown to be feasible for large-scale

implementation and to improve vital-sign monitoring in
these contexts."”

Emerging therapies

Current interventions are limited to blood pressure
control and seizure prophylaxis, with placental delivery
remaining the only definitive treatment, often requiring
iatrogenic preterm birth. Improved understanding of
disease biology and expanding biomarker availability are
driving the development of disease-modifying therapies
(panel).

Future directions

The substantial heterogeneity across guidelines calls for
harmonisation efforts acknowledging resource and
population differences. A tiered equity-based framework
could establish universal minimum standards while
allowing structured escalation based on available
resources—from basic clinical assessment to compre-
hensive biomarker-based and ultrasound-based protocols.
This requires sustained international collaboration and
must accommodate divergence in drug availability,
neonatal intensive care capacity, screening infrastructure,
and predictive models validated in the population of
interest. Importantly, there must be a focus on using
implementation science-based frameworks to ensure an
effective and long-lasting change when introducing new
care pathways." Finally, this global harmonisation would
also facilitate and improve pre-eclampsia research by
standardising definitions.

There remain many unknowns with respect to the
pathophysiology, optimal methods of prediction, and
treatment of HDP. As HDP continues to contribute to
both maternal morbidity and mortality, as well as affect
future cardiovascular risk as discussed in this Lancet
Series, novel therapeutics and a move towards precision-
based medicine holds the promise to substantially
improve the cardiovascular and peripartum care of
women, particularly as current treatment methods
(including delivery and antihypertensive management)
represent relatively blunt tools for treatment. Potential
future management directions are outlined in the table.
The field of hypertensive disorders of pregnancy stands
at an inflection point, with converging scientific and
clinical advances poised to transform care and improve
equity in the coming decade.
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