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• Hypertension, either preexisting or
pregnancy-induced, is a common
complication of pregnancy.
When severe, it can lead to stroke
and death, but
prompt recognition and treatment
can reduce the risk of these
complications.

• Hypertension

In A Pregnant Woman

The major issues are:
Establishing a diagnosis,
Deciding the BP at which, treatment should
be initiated and the target BP,
And avoiding drugs that may adversely
affect the fetus.

WHEN TO TREAT:

•

Consider the risks and benefits for both mother and fetus.

•

The level of BP is the most important factor:

•

Treatment of severe hypertension (BP ≥160 / ≥110 mmHg)
persisting for ≥15 minutes, is always recommended
(reduces the risk of maternal stroke).

•

Whether to treat mild (140 - 150 /90 - 100 mmHg) to
moderate (150 - 159 /100 - 109 mmHg) hypertension:

•

Considers the patient's comorbidities and symptoms (eg,
headaches, visual disturbances), since the benefits and
potential risks of treatment are less clear.

•

Aggressive lowering of BP, or even the medications
themselves, might inhibit fetal growth and expose the
fetus to other potentially harmful effects.

Antihypertensive Therapy
•
•

All antihypertensive drugs cross the placenta.
No strong recommendation for use of one drug
over another.

•

Women with chronic hypertension, either treated
or untreated, are at increased risk of congenital
malformations in offspring, particularly cardiac
malformations.

•

Antihypertensive drugs further increase this risk,
It is possible that hypertension and CHD share
similar risk factors.

•

•

Use antihypertensive medications when
indicated, and choose those with the best safety
profile.

OPTIONS
•

The choice of drug depends on the acuity and
severity of hypertension and whether or not
parenteral or oral therapy is used.

•

Response to antihypertensive medication is
variable.

•

The most widely used medications are

•

Methyldopa.

•

Labetalol,

•

Nifedipine

Methyldopa
•

Used for several decades and its long-term
safety for the fetus has been more extensively
documented than other antihypertensive
agents.1

•

Is a mild antihypertensive with a slow onset of
action (3 - 6 hours).
Dose: 250mg, 2-3 times daily,

•

•
•

•

Adjust every 2 days based on response,
Usual dose range 250-500 mg twice daily, Max
3000 mg daily.
Many women will not achieve BP goals on this
oral agent or are bothered by its sedative effect
at high doses.

1: Brown et al. Drug Treatment of Hypertension in Pregnancy. Drugs. 2014 Mar; 74(3): 283–296.

Beta Blockers
•

In a systematic review (2013) on first trimester
oral β blocker exposure:

•

No overall increase in major congenital
malformations.1

•

No large relative or absolute increase in the
risk for overall malformations or cardiac
malformations that is independent of
measured confounders (eg, hypertension,
obesity, diabetes) 2

1:Yakoob et al. THE RISK OF CONGENITAL MALFORMATIONS ASSOCIATED WITH EXPOSURE TO BETA-BLOCKERS EARLY IN
PREGNANCY: A META-ANALYSIS. Hypertension. 2013 Aug; 62(2): 375–381.
2: Fisher et al. Maternal Antihypertensive Medication Use and Congenital Heart Defects: Updated Results From the
National Birth Defects Prevention Study. Hypertension . 2017 May;69(5):798-805.

Labetalol
•

Has both α and β adrenergic blocking activity,

•

It may preserve utero-placental blood flow to
a greater extent than traditional β blockers.

•

More rapid onset of action than methyldopa
(within 2 hours versus 3 - 6 hours).

•

Labetalol is effective and safe in pregnancy,1

•

Labetalol has been associated with maternal
hepatotoxicity, which although rare, is
important to recognize as it may be confused
with the elevated liver chemistries of HELLP
syndrome. Most cases are reversible.

1: Peacock et al. A Systematic Review of Nicardipine vs Labetalol for the Management of Hypertensive Crises. Am J
Emerg Med . 2012 Jul;30(6):981-93.

Labetalol
•

May be administered orally or parenterally.

•

The safety of β adrenergic blockers remains
controversial due to reports of preterm birth,
FGR/SGA infant, perinatal mortality, and neonatal
apnea, bradycardia, and hypoglycemia, and
increased risk of congenital malformations.

•

β adrenergic blockers that lack alpha-blocking
properties (eg, atenolol) have been associated
with slightly lower placental and fetal weight at
delivery when used early in pregnancy and are
generally avoided if an effective drug with a
better safety profile is available

•

Beta blockers are avoided in
patients with asthma as they may
precipitate bronchospasm.

•

Status asthmaticus occurred more
often in women with asthma
treated with labetalol than those
treated with other
antihypertensive drugs1.

•

1: Booker et al. Use of Antihypertensive Medications and Uterotonics During
Delivery Hospitalizations in Women With Asthma. Obstet Gynecol. 2018 Jul;
132(1): 185–192.

Calcium Channel Blockers
•

A systematic review (2017) :

•

Increased risks of

•

Stillbirth (OR 3.0),

•

Preterm birth (OR 4.6), and

•

Congenital cardiovascular malformations
(OR 1.4)

•

In pregnancies exposed to calcium
channel blockers,

Nifedipine

•

Is used extensively, both in the acute and chronic
setting.

•

There are several different formulations of nifedipine:

•

Preferred formulation: An extended-release tablet (30
mg), which lasts 24 hours (nifedipine XL or CR or ER). It
is less likely to result in a rapid and severe fall in BP
than the oral capsule and provides antihypertensive
effects over several hours.

•

An intermediate-acting tablet (10 or 20 mg; in some
countries, this is known as nifedipine retard), which has
a more delayed onset and is usually prescribed 2 or 3
times a day.

•

A rapid-onset, short-acting capsule (10 mg), which
lowers BP within 30 - 60 minutes.

Nifedipine
•

There is limited information comparing the different
preparations in pregnancy.

•

In a study:

•

Immediate-release capsules (10MG) had a greater fall in
BP and a rise in heart rate compared with women who
received slow-release intermediate-acting tablets(10MG) .

•

The shorter acting preparations of nifedipine are also
associated with a higher incidence of headache and
tachycardia.

Nifedipine
•

Extended-release nifedipine (30 - 90 mg)
once daily as sustained-release tablet,
increase at 7- 14 day intervals, Max dose
(120 mg/day) has been used without major
problems.

•

The extended-release preparations lower BP
more slowly (within an hour rather than within
5 or 10 min ).

•

There is no additional adverse effects of the
extended-release preparation.

Nifedipine
•
•
•

•

•

•

Immediate-release oral nifedipine are safe
and well-tolerated;
Tachycardia and headache are common,
There is a small risk of an acute, precipitous
fall in BP, which may result in a reduction in
utero-placental perfusion and maternal
syncope.
The duration of action is short.
One of the most common side effects of
immediate-release oral nifedipine is
headache, and in women with preeclampsia,
this may confound the interpretation of the
clinical features.
In pregnancy, with a compromised placenta,
the risks of precipitous drops in BP with
immediate-release oral nifedipine outweigh
the benefits.

Nifedipine
•

We caution against the use of
immediate-release oral nifedipine1,

•

Although an ACOG committee opinion
endorsed its use as a first-line option for
emergent treatment of acute, severe
hypertension in pregnancy or
postpartum, particularly in the absence
of IV access2 (other options were
extended-release nifedipine, labetalol,
and hydralazine; particularly when IV
access is not in place

•

Sublingual nifedipine should not be used.

1: UP TO DATE 2020
2: ACOG, Committee Opinion, 767, 2019

•

Calcium antagonists such as verapamil
and diltiazem :

•

Most reports have a small number of
women.

•

Amlodipine : There are sparse data of
its use in pregnancy.

•

Amlodipine may not be associated with
an increased risk of malformations.

Hydralazine
•

Widely used for many years in the setting of acute
hypertension in pregnancy and is an acceptable
antihypertensive drug.

•

Although a meta-analysis demonstrated a slightly
increased rate of adverse events with hydralazine
compared with labetalol, the evidence was not
sufficient to make a definitive recommendation
for one drug over the other.

•

Can also be taken orally; however, it causes
reflex tachycardia and fluid retention, which limit
its usefulness in pregnancy.

THIAZIDE DIURETICS
•

The role of thiazide diuretics has been a
source of controversy, although some
guidelines suggest that these agents can
be continued in women with chronic
hypertension who were taking them prior
to pregnancy .

•

Diuretics are not generally used in women
with preeclampsia unless pulmonary
edema has developed.

CLONIDINE
•

Clonidine has a similar mechanism of action as
methyldopa and can be an effective drug for
treatment of mild hypertension in pregnancy.

•

However, it has bothersome side effects and the
possibility of rebound hypertension if it is stopped
suddenly, so other agents are preferred.

•

Because clonidine is available as a transdermal
patch, it is particularly useful for patients who
cannot take an oral antihypertensive drug.

DRUGS TO AVOID IN PREGNANCY
•

Angiotensin converting enzyme (ACE)
inhibitors (Captopril, Enalapril),

•

Angiotensin II receptor blockers (ARBs)
(Losartan, Valsartanan),

•

Direct renin inhibitors (Enalkiren,
Aliskiren)

•

Are contraindicated during pregnancy
because they are associated with
significant fetal renal abnormalities when
maternal exposure has been in the latter
half of pregnancy.

Mineralocorticoid Receptor Antagonists
•

Spironolactone, eplerenone: block the renin angiotensin
aldosterone system.

•

These drugs are also diuretics and are particularly
effective in salt-sensitive hypertension and patients with
hyperaldosteronism.

•

Spironolactone crosses the placenta and has never been
proven to be safe in pregnancy.

•

The anti-androgenic activity of spironolactone has always
been a concern, particularly in male fetuses.

Nitroprusside
•

Limited clinical experience (22
pregnancies)

•

The possibility of fetal cyanide poisoning
have restricted its use in pregnancy.

•

Nitroprusside (0.5 to 10 mcg/kg/min) is the
agent of last resort for urgent control of
refractory severe hypertension;

•

Its use should be limited to a short period
of time in an emergency situation.

Choice Of Drug And Dose
•

Moderate hypertension is treated on a case-by-case
basis, such as in women with worrisome cerebrovascular
symptoms or evidence of target organ damage.

•

The goal of treatment is to prevent maternal
cerebrovascular complications.

•

There are two settings in which antihypertensive therapy
is used :

•

●Acute management of severe hypertension, which may
require parenteral therapy, and

•

●Longer-term BP control during expectant management
of severe preeclampsia.

Acute Therapy
•

We suggest IV labetalol or IV hydralazine as
first-line agents for acute therapy of severe
hypertension.

•

Choice of antihypertensive should depend on
the

•

Clinician's experience and

•

Familiarity with a particular drug,

•

Consideration of its adverse effects and

•

Patient preferences.

•

The FHR is monitored continuously during
acute therapy of severe hypertension.

 Management

 First-line

of hypertension :

Therapy

 Severe

hypertension in labor
should be treated with 1:

 IV

labetalol or

 IV

Hydralazine or

 Immediate

release
Oral nifedipine 2

 To

prevent stroke.

 Antihypertensive

medications do
not prevent eclampsia.



1: NICE guideline [NG133], June 2019, 2: ACOG, Committee Opinion, 767, 2019

• Treatment of severe hypertension
Labetalol (oral or IV)1
Hydralazine (IV)
Nifedipine (oral)1.

Consider using up to 500 ml crystalloid
fluid before or at the same time as the
first dose of IV hydralazine in the
antenatal period1.
In women with severe hypertension who
are in critical care, aim to keep systolic
BP below 150 mmHg and diastolic BP
between 80 - 100 mmHg.
1: NICE guideline [NG133], June 2019

•

Other organizations, such as ACOG,
have recommended treatment of
hypertension when systolic BP is ≥160
mmHg.

•

●For patients receiving antihypertensive
drugs, our target BP goal is systolic
pressure of 130 - 150 mmHg and
diastolic pressure of 80 - 100 mmHg.

Hydralazine

A

5-mg initial dose IV, followed by 5 – 10 mg doses
at 15- 20 minute intervals until a satisfactory
response is achieved

 The

target response antepartum or intrapartum is a
decrease in diastolic BP to 90 - 100 mm Hg, but not
lower, lest placental perfusion be compromised.

 Remarkably

hemorrhage.

 Its

effective in the prevention of cerebral

onset of action can be as rapid as 10 minutes.

 Although

repeated administration every 15 - 20
minutes may theoretically lead to undesirable
hypotension, this has not been our experience.

Hydralazine
•

Begin with 5 mg IV over 1 - 2 minutes; if the
BP goal is not achieved within 20 minutes,
give a 5 - 10 mg bolus depending upon the
initial response.

•

If a total cumulative dose of 20 - 30 mg in 24
hours does not achieve optimal blood
pressure control, another agent should be
used.

•

The fall in BP begins within 10 - 30 minutes
and lasts from 2 - 4 hours.

•

If hydralazine is ineffective, ACOG suggests
switching to labetalol .

Labetalol

•

We recommend IV labetalol for first-line therapy
because it is effective, has a rapid onset of
action, and a good safety profile.

•

Begin with 20 mg IV over 2 minutes followed at
10-minute intervals by doses of 20 - 80 mg up to
a maximum total cumulative dose of 300 mg, if
BP remains above target level.

•

As an example, give 20 mg, then 40 mg, then 80
mg, then 80 mg, then 80 mg.

•

A constant infusion of 1 to 2 mg/min can be
used instead of intermittent therapy.

•

The fall in BP begins within 5 - 10 minutes and
lasts from 3 - 6 hours.

Labetalol


10 mg IV initially1.



If the BP has not decreased to the desirable level
in 10 minutes, then 20 mg is given.



The next 10-minute incremental dose is 40 mg and
is followed by another 40 mg if needed.



If a salutary response is not achieved, then an 80mg dose is given.



ACOG recommend starting with a 20-mg IV bolus.
If not effective within 10 minutes, this is followed
by 40 mg, then 80 mg every 10 minutes but not to
exceed a 220 mg total dose per episode treated.



1:RCOG

Labetalol
•

Continuous cardiac monitoring is not necessary
routinely, but should be used in patients with
relevant co-morbidities (eg, coronary artery
disease).

•

Although manufacturer's labeling recommends
against exceeding a 300 mg cumulative dose
(intermittent IV and continuous infusion), it may
be reasonable to exceed this threshold in
closely monitored patients who are responding.

•

If labetalol alone is ineffective, ACOG suggests
switching to hydralazine .

•

Alternatively, oral extended-release nifedipine
or IV nicardipine can be used.

Hydralazine VS Labetalol

Comparative

studies of these 2
antihypertensive agents show
equivalent results.

Nifedipine
 This

calcium-channel blocking agent has
become popular because of its efficacy
for control of acute pregnancy related
hypertension.

 Recommend

a 10-mg initial oral dose to
be repeated in 30 minutes if necessary.

 Nifedipine

given sublingually is no longer
recommended.

 Randomized

trials that compared
nifedipine with labetalol found neither
drug definitively superior to the other

Nifedipine
•

A common dose for immediate-release
nifedipine is 10 mg orally initially;
If target BP is not achieved in 20 minutes,
administer 10 - 20 mg depending on initial
response and repeat BP 20 minutes later;
If target BP is not achieved, administer another
10 - 20 mg depending on previous responses.
If target blood is still not achieved in 20 minutes,
then switch to another agent (eg, IV labetalol).

Both oral nifedipine and IV labetalol are effective in
controlling BP without adverse maternal or fetal side
effects, but nifedipine reduced BP more rapidly and is
easier to administer

Diuretics
 Potent

diuresis can further compromise
placental perfusion.



Immediate effects include depletion of
intravascular volume, which most often is
already reduced compared with that of
normal pregnancy .

 Therefore,

before delivery, diuretics are not
used to lower BP

 Limit

antepartum use of furosemide or similar
drugs solely to treatment of pulmonary edema.

Treatment Of Hypertension In Women With
Preeclampsia
•

Lowering BP does not affect the course of
preeclampsia because the primary pathogenetic
process is an abnormality of the placental
vasculature that results in placental under-perfusion,
which, in turn, leads to release of factors that cause
widespread maternal endothelial dysfunction with
multiorgan dysfunction.

•

Severe hypertension should be treated to prevent
maternal vascular complications (eg, stroke, heart
failure).

•

There is no consensus as to the optimal BP threshold for initiating
therapy.

•

We initiate antihypertensive therapy in adult women at systolic
pressures ≥150 / ≥100 mmHg that persist for ≥15 minutes1.

•

We may initiate treatment at even lower levels in:

•

Women with signs of cardiac decompensation or cerebral
symptoms (eg, headache, visual disturbances, chest discomfort,
shortness of breath, confusion) and in

•

Younger women whose baseline BP were low (less than 90/75
mmHg), but we acknowledge that this recommendation is not
strongly evidence based.

•

1: UP TO DATE. 2020

•

If delivery is likely to be delayed for
several days, we believe that BP
should be maintained at a level
<150/100 mmHg.

•

Other clinicians begin
antihypertensive treatment when
systolic pressure is ≥160 / ≥105 - 110
mmHg .

•

High-quality clinical trials are needed
to clarify the parameters for
antihypertensive use in women with
preeclampsia.

Second-line Therapy
•

Rarely, BP is not controlled with one of the
drugs described above.

•

Options for second-line therapy include
nicardipine or esmolol by infusion pump .

•

The initial dose of nicardipine is 5 mg/hour IV
by infusion pump and can be increased to a
maximum of 15 mg/hour.

•

Target BP is reached within 23 minutes in 70
% and within 130 minutes in 91 % of pregnant
patients with severe hypertension with IV
nicardipine , with no severe maternal or fetal
side effects .

•

Nitroglycerin (glyceryl trinitrate) is an
option for treatment of hypertension
associated with pulmonary edema in the
rare occasion when IV diuretics are not
effective.

•

It is given as an IV infusion of 5
mcg/minute and gradually increased
every 3-5 minutes to a maximum dose of
100 mcg/min.

•

Nitroprusside is administered as a last
resort.

•

Magnesium sulfate, is never a substitute
for prompt initiation of antihypertensive
treatment of severe hypertension as it
has minimal effects on BP.

Acute Oral Therapy Of Severe
Hypertension In Resource-limited Areas
•

In some parts of the world, oral therapy is available, but access to
parenteral therapy is limited.

•

In a clinical trial conducted in two public hospitals in Nagpur, India,
that compared oral nifedipine retard (10 mg), oral labetalol (200
mg), and oral methyldopa (1000 mg) in 894 women with acute
severe hypertension presenting after 28 weeks of gestation, all 3
antihypertensives reduced BP to the desired range (120 - 150 mmHg
systolic and 70 - 100 mmHg diastolic) within 6 hours in most women
with no adverse outcomes, but nifedipine retard was successful in
84 % compared with 77 and 76 % success in the labetalol and
methyldopa groups, respectively .

•

Nifedipine retard, is not available in the United States, where most
clinicians use nifedipine XL or CR, which has a slightly slower onset
but longer duration of action.

Long-term Oral Therapy
•

Occasionally, preeclamptic women with severe
hypertension remote from term are stabilized and
not delivered immediately

•

After acute parenteral therapy, patients who are
being managed expectantly might need to be
transitioned to oral antihypertensive therapy.

•

One option is labetalol 200 mg orally every 12
hours; the dose may be increased up to 800 mg
every 8 - 12 hours as needed based on the
patient’s response and drug tolerability, with a
maximum dose 2400 mg/day.

•

Oral hydralazine may be added, if needed to
achieve and maintain target BP.

•

Alternatively, nifedipine XL or CR may be initiated
instead of labetalol.

Long-term Oral Therapy
•

Target BP:

•

Our target BP are 130 - 150 mmHg systolic and
80 to 100 mmHg diastolic.

•

The rapidity with which BP should be brought to
safe levels is controversial.

•

Cerebral or myocardial ischemia or infarction
can be induced by aggressive antihypertensive
therapy if the BP falls below the range at which
tissue perfusion can be maintained by
autoregulation.

•

Therefore, reducing mean arterial pressure by no
more than 25 % over 2 hours and achieving a
target of 130 - 150 mmHg systolic and 80 - 100
mmHg diastolic seems reasonable .

Options For Breastfeeding Mothers
•

Beta-adrenergic blockers and calcium channel blockers
enter breast milk; however, most appear to be safe during
lactation and are considered "compatible" with
breastfeeding by experts.

•

It is prudent to consult with the infant's pediatrician before
initiating maternal antihypertensive drugs.

•

Select the medication with the lowest transfer into human
milk.

Options For Breastfeeding Mothers
•

Beta blockers and alpha/beta blockers –
Propranolol, metoprolol, and labetalol have the
lowest transfer into milk of this class of drug.

•

None has been associated with adverse events
in infants.

•

Atenolol and acebutolol are more extensively
excreted into breast milk and beta blockade in
nursing infants has been reported; therefore,
other agents are preferable.

•

There is little to no published experience with
carvedilol or bisoprolol during breastfeeding.

Options For Breastfeeding Mothers
•

Calcium channel blockers : Diltiazem,
nifedipine, nicardipine, and verapamil are
associated with a relative infant dose of less
than 2 %, which is acceptable.

•

Angiotensin converting enzyme (ACE)
inhibitors: These drugs are transferred into milk
at very low levels.

•

Captopril and enalapril may be used in
lactating women. However, newborns may be
more susceptible to the hemodynamic effects
of these drugs, such as hypotension, and
sequelae such as oliguria and seizures.

Options For Breastfeeding Mothers
•

There is no information on use of angiotensin II
receptor blockers during breastfeeding.

•

Diuretics: Theoretically, diuretics may reduce milk
volume.

•

Hydrochlorothiazide <50 mg/day is considered safe
during lactation.

•

No information on furosemide is available, but the
effect of intense diuresis is a concern.

•

Methyldopa and hydralazine: Both of these drugs
appear to be safe for the newborn.

•

Because maternal depression has been reported
following methyldopa administration and postpartum
women are already at risk for postpartum
depression, the ACOG suggests avoiding use of
methyldopa in postpartum women.

Postpartum Hypertension
•

BP may be significantly higher in the immediate
postpartum period than antepartum or intrapartum.

•

This may be due to:

•

Preeclampsia,

•

Intrapartum administration of IV fluids,

•

Loss of pregnancy-associated vasodilation after
delivery,

•

Mobilization of extracellular fluid after delivery,

•

Administration of nonsteroidal anti-inflammatory drugs
for postdelivery analgesia, or

•

Administration of ergot derivatives to treat postpartum
hemorrhage.

Postpartum Hypertension
•

The majority of pregnancy-related strokes occur in the first
10 days after delivery and typically within 48 hours
postpartum, with hypertension the strongest risk factor.

•

●Treatment is indicated for persistent hypertension and
consideration should be given to initiating therapy well
before levels reach the severe range, especially since
concerns regarding placental perfusion are no longer
relevant.

•
•

Oral medications similar to those used in the non-pregnant
population can be prescribed, with modifications if the
woman is breastfeeding.

•

The initial goal is to maintain BP below 140/90 mmHg until
the effects of pregnancy dissipate and BP stabilizes, which
typically occur by 6 - 12 weeks after delivery.

•

The BP goal at that point is the same as that for
any nonpregnant patient.

•

●For women not on any antihypertensive
medication, if BP are borderline prior to
discharge, BP should be followed closely after
discharge; home BP monitoring is useful, if
possible.

•

BP should also be monitored closely in women
on antihypertensive medication to avoid
hypotension as the woman's BP returns to her
normal baseline level.

•

If pre-pregnancy BP was normal and the patient
is not hypertensive on medication, it is
reasonable to stop the antihypertensive agent
after 3 weeks and monitor BP to assess whether
further treatment is indicated.

Thank you!

Questions?

