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The hypertensive diseases of pregnancy encompass
chronic hypertension, with and without pre-eclampsia,
and many other types of blood pressure elevation
that can occur before, during and after pregnancy.
It is important to carry out ongoing risk assessment
for pre-eclampsia at antenatal visits through the
identification of elevations in blood pressure or
new onset proteinuria before symptoms appear.
Placental function testing can also be used for risk
assessment and diagnosis.

KEY POINTS

The types of high blood pressure in pregnancy include
pre-eclampsia, chronic hypertension (including secondary,
masked and white coat hypertension), superimposed
pre-eclampsia (on chronic hypertension), gestational
hypertension and severe hypertension.
Ongoing blood pressure measurement should be carried
out to identify blood pressure elevations in pregnancy; new
onset proteinuria should also be identified.
Chronic hypertension, masked hypertension and white coat
hypertension are all risk factors for pre-eclampsia, which is
associated with poorer maternal and neonatal outcomes.
o The risks associated with pre-eclampsia need to be
assessed before pregnancy, early in pregnancy and during
pregnancy (for complications in late pregnancy), and also
post-pregnancy (for future risk of cardiovascular disease).
o Treatment strategies must factor in pregnancy timing
and safety, including when considering prescribing aspirin
in early pregnancy for the prevention of pre-eclampsia,
controlling elevated blood pressure throughout pregnancy,
managing ongoing hypertension during breastfeeding,
and managing pain after delivery (avoiding NSAIDS).
« The prompt diagnosis and referral to a hospital setting of
women with or at increased risk of pre-eclampsia is an
important step in any antenatal clinical assessment.

ew hypertension is an easily measured critical compo-

nent of determining the risk associated with a pregnancy

and occurs in 10% of pregnancies. Chronic hyperten-

sion, masked hypertension and white coat hypertension
are all risk factors for pre-eclampsia, which is associated with
poorer maternal and neonatal outcomes. Maternal complications
can include unexpected caesarean delivery, stroke, acute kidney
injury, liver rupture or death. Complications for the baby can
include pre-term delivery, stillbirth, small-for-gestational-age
neonates, or admission to intensive care for monitoring of
respiratory impacts, feeding and prematurity complications
(e.g. intraventricular haemorrhage).

The types of high blood pressure in pregnancy, particularly
those associated with difficulties in classification and risk
determination for pre-eclampsia, are outlined in this article.
The use of placental function testing and the complexities of
preventative strategies for pre-eclampsia will also be discussed.
These complexities commonly concern women with chronic
hypertension, masked hypertension and white coat hypertension,
with incidences of these conditions of up to 30% in some com-
munities. For women with pre-eclampsia superimposed on
established chronic hypertension, or those who develop de novo
pre-eclampsia after 20 weeks of pregnancy, new biochemical
measures are available that contribute to the precision of diagnosis
and the clinical ability to prepare women and their families for
an unexpected or poor outcome of the pregnancy. While
pre-eclampsia is the most worrying pregnancy complication of
hypertension, poor management of chronic hypertension in
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Type of hypertension

TABLE. DEFINITIONS OF HYPERTENSION IN PREGNANCY**

Definition

Pre-eclampsia

New onset of hypertension (systolic blood pressure 2140 mmHg
and/or diastolic blood pressure 290 mmHg)

Occurs after 20 weeks’ gestation and is followed by the return of
blood pressure to normal within three months postpartum
Accompanied by one or more signs or measures of new onset
organ involvement (see Box). No single additional feature

(i.e. proteinuria) is required to make the diagnosis

Gestational
hypertension

New onset of hypertension

Occurs after 20 weeks’ gestation

Without any maternal or fetal features of pre-eclampsia and
followed by the return of blood pressure to normal within three
months postpartum. Women with persistent blood pressure
elevation beyond three months postpartum should be assessed for
possible underlying chronic hypertension

Risk of progression to pre-eclampsia?

Superimposed
pre-eclampsia

Features of pre-eclampsia superimposed on either pre-existing
chronic hypertension or pre-existing renal disease or both
Occurs after 20 weeks’ gestation

Patients with pre-existing proteinuria often have an increase

in this during pregnancy

Need to rule out pre-eclampsia by other means with an
sFIt-1/PIGF ratio or PIGF-based test

Chronic
hypertension

Systolic blood pressure 2140 mmHg and/or diastolic blood
pressure 290 mmHg

Confirmed before pregnancy or before 20 completed weeks’
gestation

Can be due to either essential (idiopathic) hypertension or a
secondary cause

Need to rule out primary hyperaldosteronism, phaeochromocytoma,
obstructive sleep apnoea, renal artery stenosis, thyroid disease,
Cushing’s syndrome and renal disease

Can be diagnosed retrospectively, e.g. if hypertension remains
three months following birth

White coat
hypertension

Raised blood pressure in the presence of a clinical attendant
(clinical blood pressure) (systolic blood pressure 2140 mmHg
and/or diastolic blood pressure 290 mmHg)

Normal blood pressure when assessed in a non-clinical setting
(@ambulatory or home blood pressure monitoring) (systolic blood
pressure <135mmHg and/or diastolic blood pressure <85 mmHg)
White coat hypertension in early pregnancy can progress to
persistent hypertension after 20 weeks’ gestation and 8% of
women are reported to progress to pre-eclampsia®

Associated with the risk of sustained hypertension*

Masked
hypertension

Normal blood pressure when assessed in a clinical setting (systolic
blood pressure <140mmHg and/or diastolic blood pressure <90 mmHg)
Raised blood pressure when assessed in a non-clinical setting
(ambulatory or home blood pressure monitoring)

Outcomes in patients presenting after 20 weeks’ gestation appear
to equate with gestational hypertension patients

Masked hypertension is associated with the risk of sustained
hypertension*

Severe (and acute)
hypertension

Systolic blood pressure 2160 mmHg and/or diastolic blood
pressure 2110 mmHg

Should be confirmed on repeated measures

Abbreviations: PIGF = placental growth factor; sFit-1 = soluble fms-like tyrosine kinase-1.
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early pregnancy can be associated with
pregnancy loss or fetal anomalies.

From the perspective of general practice,
the journey starts with defining pre-
pregnancy hypertension and identifying
any relevant secondary cause (such as
underlying renal disease, primary aldos-
teronism, phaeochromocytoma or thyroid
disease). Both women with and without
pre-existing hypertension should have their
blood pressure assessed as early as possible
in early pregnancy to identify those who
are at risk. This can then facilitate risk
mitigation strategies, which are essential
for improving outcomes.

The prompt diagnosis and referral to a
hospital setting of women with or at
increased risk of pre-eclampsia is an impor-
tant step in any antenatal clinical assess-
ment, especially for those in a GP-initiated
or GP-shared model of care. It is also
important to measure blood pressure with
increased frequency after delivery to help
manage it within the context of breast-
feeding and postpartum depression (to
ensure that any antihypertensive manage-
ment used is safe in breastfeeding and does
not have interactions with medications
used for postnatal depression). Those with-
out resolution of hypertension (or those
with proteinuria) should be identified so
that renal disease or other secondary causes
canbe investigated and excluded. Decisions
about pain relief medication, such as the
use of NSAIDS, need to take into consid-
eration any ongoing antihypertensive man-
agement to be safe.

Classifications of hypertension

in pregnancy

The latest (2023) comprehensive guideline
on hypertension in pregnancy from the
Society of Obstetric Medicine of Australia
and New Zealand (SOMANZ) defines the
types of hypertension in pregnancy as
pre-eclampsia, gestational hypertension,
superimposed pre-eclampsia, chronic
hypertension, white coat hypertension and
masked hypertension, as outlined in the
Table and Box."® Hypertension in preg-
nancy is defined as systolic blood pressure



HYPERTENSIVE DISEASES IN PREGNANCY continued I

140 mmHg or higher and/or diastolic blood
pressure 90mmHg or higher, with meas-
urements confirmed by three consecutive
readings at least two minutes apart within
aminimum of four hours to confirm true
hypertension, or elevated measurements
on home blood pressure monitoring.'

Blood pressure monitoring

and control

Increasingly, remote blood pressure devices
arebeing used to increase patient confidence
in the decision to treat and the capacity to
detect elevations in blood pressure as early
as possible. It is possible to order 24-hour
blood pressure monitoring in a general
practice setting, especially to detect masked
hypertension or white coat hypertension.
Both these variants of chronic hypertension
can incur risks to pregnancy.

Medications that are safer during
pregnancy should be considered for
women with chronic hypertension
during pregnancy planning

Treatment strategies for hypertension
throughout pregnancy are limited by
drug safety concerns.® Control of volatile
or inconsistent elevations can be complex
and should be managed in conjunction
with a specialist obstetric medical or
antenatal service.” The tight control of
blood pressure through frequent review
is essential for reducing the risk of
progression to pre-eclampsia and for
decreasing morbidity in pregnancy.

Risk management and prevention
of pre-eclampsia in patients with
and without chronic hypertension
The risk environment for hypertension
in pregnancy includes pre-gestation, in
gestation and post-delivery phases, with
different outcomes in each time period
(Figure).

Before pregnancy, risk assessment
focuses on factors that may categorise
any future pregnancy as high risk. This

1. PRE-ECLAMPSIA: NEW ORGAN INVOLVEMENT**

Renal involvement (any one)

¢ Significant proteinuria - spot urine
protein/creatinine ratio 230 mg/mmol.
Proteinuria is the most recognised
additional feature after hypertension but
should not be considered mandatory to
make the diagnosis of pre-eclampsia

¢ Serum creatinine >90 umol/L

Liver involvement

¢ Raised serum transaminases (from a
normal baseline and in the absence of
alternative diagnoses for such changes)

Haematological involvement (any one)

¢ Thrombocytopenia (<150 x 10°/L)

¢ Features of haemolysis (decreased
haptoglobin with or without fragmented
red blood cells, elevated lactate
dehydrogenase)

* Disseminated intravascular coagulation
(in the absence of alternative diagnoses
for such changes)

Neurological involvement (any one)

¢ Seizure (eclampsia)

» Features of cerebral irritability (hyperreflexia
with sustained clonus, persistent
headache, persistent visual disturbances
[photopsia, scotomata, cortical blindness,
posterior reversible encephalopathy
syndrome, retinal vasospasm])

* Cerebrovascular accident
Cardiac complications

¢ Pulmonary oedema

Placental dysfunction

Sonographic features of fetal growth
restriction or deceleration in fetal growth
trajectory associated with abnormal
umbilical artery Dopplers or oligohydramnios
(in the absence of alternative diagnoses
for such changes)

The use of angiogenic markers (sFlt-1/PIGF
ratio) has been shown to be valuable in
ruling out placental dysfunction with good
negative predictive value.® There are limited
clinical data on the use of angiogenic
markers sFIt-1/PIGF ratio or PIGF-based
testing in diagnosing pre-eclampsia
(positive predictive value). Therefore, at
present, the authors of the SOMANZ
guideline have not included the use of
angiogenic markers in the diagnostic
criteria of pre-eclampsia. These tests are
most safely used in the context of an
admitted or high risk clinic model of care,
when rapid attention to pre-eclampsia and
early delivery can be actioned if needed.
The placental function tests are also
predictive of small-for-gestational-age
babies, for whom frequent specialist
(Obstetrician, Maternal-Fetal) review is
needed, and for postpartum haemorrhage
that is best managed in a hospital

setting. Features of pre-eclampsia can
accumulate as the pregnancy and
pre-eclampsia progresses, and the purpose
of early intervention and delivery is to
prevent serious and irreversible
complications

Abbreviations: PIGF = placental growth factor; sFit-1 = soluble fms-like tyrosine kinase-1; SOMANZ = Society of

Obstetric Medicine of Australia and New Zealand.

information is important for the future
mother and her family to know, and for
determining if prevention strategies are
warranted. In the context of blood pres-
sure, any prior hypertension, including as
areaction to the oral contraceptive pill, is
classified as chronic hypertension for the
purpose of monitoring in pregnancy. For
those with chronic hypertension, consid-
eration of medication and a transition to
medications that are safer for the baby (i.e.
stopping ACE inhibitors) should be
planned where possible.

All pregnant women should be assessed
in their first trimester for the risk of
developing pre-eclampsia. Blood pressure

MedicineToday

should be measured and proteinuria
should be identified early in pregnancy.
Screening using biochemical testing and
ultrasound for the risk of early onset and
late onset pre-eclampsia can help in the
choice of level of care for antenatal visits
(high risk vs low risk medical clinics, or
midwifery-based care). The easiest clinical
algorithm uses the UK’s National Institute
for Health and Care Excellence (NICE)
guideline indicators, which include history
and early blood pressure assessment in
the mother.?

Asymptomatic renal disease (identified
by the presence of proteinuria or the
elevation of serum creatinine concentration)
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HYPERTENSIVE DISEASES IN PREGNANCY continued I

PRE-PREGNANCY

Established maternal risk
factors for hypertension in
pregnancy

BMI
Nulliparity

Previous hypertension in
pregnancy

CKD

Known hypertension
Type 1 and 2 diabetes
Autoimmune disease
Maternal age

Family history of
pre-eclampsia

Assisted reproduction

Aiming to predict:

Pre-eclampsia or gestational
hypertension diagnosis

EARLY PREGNANCY

Maternal hypertension
(2140 mmHg systolic and/or
290 mmHg diastolic)

Maternal high-normal blood
pressure (2130 mmHg systolic
and/or 280 mmHg diastolic)

¢ Abnormal serum
biochemistry (secondary
hypertension)

Urinary abnormalities
* CKD

Placental markers
(PAPP-A, PIGF)

Ultrasound (nuchal
translucency)

Aiming to predict:
¢ Early onset and late
onset pre-eclampsia
diagnosis
Need for higher level of
services

LATE PREGNANCY

Ongoing antenatal
assessment

* Neonatal screening
(CTG, ultrasound and growth
parameters, including
uterine size)

* Maternal wellbeing
checks

* Onset of early symptoms of
pre-eclampsia (rapid weight
gain, symptoms such as
headache)

* Relative rise in BP
(+25 mmHg systolic or
+15 mmHg diastolic)

Aiming to predict:

* Neonatal intensive care
admissions

Impending fetal loss
* Maternal complications

Maternal admission to ICU

POST-PREGNANCY

Delivery diagnosis

Extent of hypertension

Postpartum resolution
of hypertension and
proteinuria

Interpretation of
intrapartum and
postpartum biomarkers

Identify other cardiovascular
confounders
(hyperlipidaemia, smoking)

Aiming to predict:

Persistent hypertension
requiring treatment

Cardiovascular disease
including stroke, chronic
renal disease, coronary
artery disease

Maternal death

Abbreviations: BMI = body mass index; BP = blood pressure; CKD = chronic kidney disease; CTG = cardiotocography; ICU = intensive
care unit; PAPP-A = pregnancy-associated plasma protein A; PIGF = placental growth factor.

Cardiac death

Complications of prematurity
for the child

Figure. Hypertension risk assessment before, during and after pregnancy.

may coincidentally be first diagnosed in
early pregnancy. Screening ultimately aims
to define the risk of pre-eclampsia without
presupposing that the events of the preg-
nancy can be predicted.>'°

Where available, combined first
trimester screening is now offered in
early pregnancy to predict the risk of
hypertensive disease. The screening
includes measurement of blood pressure
on the initial antenatal visit, the clinical
history, a standardised uterine artery
pulsatility index test (a highly specialised
ultrasound) and serum markers (pregnancy-
associated plasma protein A [PAPP-A]
and PIGF). These tests attribute a score
(rate) for the pregnancy and allow ade-
quate counselling and the development
of the appropriate clinic or shared care
arrangement for that individual.""?

38 MedicineToday

The risk assessment score also allows
for the consideration of using antenatal
low-dose aspirin (150mg daily, taken at
night) before 16 weeks of gestation, which
has been shown to decrease the rate of
pre-term pre-eclampsia in the ASPRE trial
(Combined Multimarker Screening and
Randomized Patient Treatment with Aspi-
rin for Evidence-Based Preeclampsia
Prevention) and other trials.”* Low-dose
aspirin in combination with supplemental
calcium (where assessed dietary calcium
intake isless than 1 g/day), as well as good
blood pressure control, are potential
mitigating measures to reduce the rate of
superimposed pre-eclampsia in some
circumstances."

The purpose of antenatal visits, par-
ticularly with increasing frequency in later
pregnancy, is to identify an elevation in
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blood pressure or new onset proteinuria
before the mother is symptomatic. As well
as moving towards a delivery plan with
the mother, there are opportunities to
monitor fetal growth as a marker of pla-
cental function. Progressive loss of fetal
growth velocity, although not universal
in pre-eclampsia, can be an early marker
of placental failure.

Increasingly, placental angiogenic or
antiangiogenic marker testing is being
used to rule out a diagnosis of placental
dysfunction. This testing is of most value
when there is diagnostic uncertainty, when
blood pressure has not reached a level to
make a firm diagnosis or in the presence
of emerging symptoms. The soluble
fms-like tyrosine kinase-1/placental growth
factor (PIGF) ratio or a PIGF measure
alone, either in the laboratory or at the



bedside, are useful emerging measures of
placental ischaemia and have been shown
to predate the presence of clinical symp-
toms and signs by up to five weeks."?

Post-pregnancy management of
hypertension

Finally, after the pregnancy, it is now
realised that ongoing cardiovascular risk
is determined by the diagnosis and the
extent of the hypertension. Classically, in
hypertensive disorders of pregnancy, blood
pressure will return to normal by three
months postpartum. Any persistent hyper-
tension is either unmasking of chronic
hypertension or a return to a previous
hypertensive state; this should be treated
as per usual hypertension guidelines.

In the event of persistent hypertension,
there is the opportunity to consider
cardiovascular risk factors, including
hyperlipidaemia, smoking and new-onset
diabetes (especially after gestational
diabetes), and to provide advice and
intervention to minimise these risk factors
in the longer term.'** Taking reproductive
histories and recognising the difference in
risk and outcomes for women’s cardio-
vascular health that result from pregnancy
are the best ways in which rates of cardio-
vascular death can be reduced for women."

Conclusion

Hypertension, including chronic hyper-
tension, masked hypertension and white
coat hypertension, is a vital component of
determining the risks associated with a
pregnancy. Persistent hypertension after
delivery signals chronic hypertension and
is a major contributor to future cardiovas-
cular risk. Hypertension is a readily treated
risk factor and a diagnostic characteristic
of pre-eclampsia, the careful treatment of
which can reduce the complications of the
pregnancy for the mother and baby, and
hypertension later in life. MT
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