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ABSTRACT: There are 5 to 10 percent females who develop hypertension during
pregnancy which can adversely affect both mother and the fetus. The objective of treating
the mother is that to prevent both cardiovascular and cerebrovascular complications in
mother associated with high blood pressure without adversely affecting the health of the
fetus. Depending upon the condition of the patient both pharmacological and nonpharmacological interventions play an important role in managing hypertension during
pregnancy. The treatment of hypertension during pregnancy should be individualized
depending upon the condition of the patient. While instituting pharmacological therapy
due consideration should be given to the benefit to risk ratio. This present review focus on
management of hypertension during pregnancy.
1. INTRODUCTION
Hypertension related problems are one of the most common complications during pregnancy.
These problems affect around 5 to 10 percent of the total women who got pregnant[1]. These
disorders can lead to maternal, fetal, and neonatal morbidity and mortality such as gestational
hypertension, chronic hypertension, pre-eclampsia and chronic hypertension associated with
pre-eclampsia[2]. Present data is not sufficient to justify the target blood pressure to be
achieved in pregnant women and also there is lack of data regarding efficacy of the treatment
of pregnancy related hypertensive disorders[3]. The treatment of blood pressure in pregnancy
depends upon the gestational age, raised level of blood pressure and appearance of other
mother or fetus risk factors. As per the current international guidelines, the safety profile of
all the drugs recommended to treat hypertension during pregnancy is questionable[4,5],
therefore risk benefit analysis is one of the essential key parameter before starting drug
therapy. Another option that can also be useful while managing hypertension during
pregnancy is non-pharmacological treatment. There are randomized controlled clinical trials
that has proved their efficacy as well as safety[6]. Therefore non-pharmacological treatment
can also play a key role in management of the patients depending upon the condition of the
patient[7].Therefore the present review is going to pay attention to both the pharmacological
and non-pharmacological treatment while management of the patients suffering from
hypertension during pregnancy.
NON-PHARMACOLOGICAL THERAPEUTIC APPROACH
There is no current evidence to support that performing physical activity before pregnancy
can prevent the risk of hypertension during pregnancy[8]. The females who are overweight or
obese are at greater risk of developing hypertension during pregnancy as compared to
females with normal weight before getting pregnant[9,10]. The pregnant mothers with normal
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weight (BMI 18.5–24.9) before getting pregnant can gain weight 25–35 lbs whereas the
females who are overweight before pregnancy (body-mass index (BMI) 25–29.9) can gain
only 15–25 lbs weight. The pregnant females who fall under obese category with a BMI > 30,
according to new guidelines must should gain only 11–20 lbs of weight[11].
Reduction in plasma level is common in preeclampsia, decrease in amount of salt in diet is
not usually recommended. Bed rest is very important during pregnancy. The advantages of
bed rest during pregnancy are: lower blood pressure, leads to diuresis, and decrease the
chances of premature labor[12,13].
ROLE OF NUTRACEUTICALS
The health of the fetus is directly affected by the blood pressure level of the mother[14,15].
Control of the body weight also plays an important role while management of hyper tension
during pregnancy. Body weight can be controlled through control on diet and adequate
physical activity. Mild cases of hypertension in pregnancy should be managed if possible
without pharmacological treatment because of adverse effects of the drugs on the health of
the fetus. Therefore most of the cases the drug treatment should be prescribed only for
patients that cannot be managed without non-pharmacological treatment[4–6]. Nutraceuticals
can also be an option for management of hypertension during pregnancy but again due care is
required while using nutraceuticals as they can also adversely affect the health of the
fetus[16]. Nutraceuticals can be used for both prevention as well as treatment of hypertensive
disorders during pregnancy. Nutraceuticals that are used for this purpose and supported by
the evidence are vitamin D, calcium, resveratrol and sodium/potassium. These compounds
have also additional benefit because of their ability to control blood glucose level[17].
Among all lack of sodium in diet along with vitamin D supplements is most crucial in
management of hypertension during pregnancy. Calcium should only be prescribed to
mothers in which deficiency of calcium is established. The safety profile of nutraceuticals
like vitamin D and resveratrol is well established and they can be used alongwith traditional
antihypertensive drugs to control blood pressure in pregnancy and to prevent relapse in preeclampsia. Other nutraceuticals that can also be used in prevention of hypertension include
folic acid, zinc and melatonin. The above described nutraceuticals are able to well control
blood pressure in general population but their safety profile in pregnancy still to be
established. Therefore these agents should be used in pregnancy by properly assessing the
risk benefit ratio[18].
MEDICATIONS
α-adrenergic agonists
The most important drug of this class and the most widely used to control blood pressure is
methyldopa. No physical or mental health problems were found in children born to mothers
who were prescribed methyldopa during pregnancy. The safety profile of methyldopa makes
it the first choice drug for management of hypertension during pregnancy. Methyldopa is
drug that acts on central nervous system and it decrease the sympathetic outflow which is
responsible for control of blood pressure. The problems associated with use of methyldopa
are sedation and disturbance in sleep. Other side effect encountered with the use of
methyldopa is mild elevation of liver enzymes. As discussed methyldopa is a relatively safe
drug but it is not a potent drug to control blood pressure. Thereforeit can be combined with
other blood pressure lowering medications to control blood pressure[19].
Clonidine another drug belongs to the same class with same mechanism of action but is more
potent drug to control blood pressure as compared to methyldopa. Clonidine can adversely
affect the growth of fetus if after starting the therapy, there is decline in heart rate of
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mother. Clonidine also leads to rebound hypertension, therefore lesser safety profile as
compared to methyldopa. Therefore clonidine should only be prescribed to the mothers who
are not able to tolerate methyldopa[20].
Beta-blockers
Beta-blockers are another category of drugs which are having good safety profile during
pregnancy and are very well tolerated. The most appropriate drug of the class is Labetalol.
Labetalol is blocker of beta receptors as well as alpha-1 receptors. The side effects of
Labetalol include lethargy, decreased exercise tolerance and bronchospasm. The safety
profile of Labetalol is similar with methyldopa and both the drugs did not negatively affect
both the maternal and fetus health. The formulations available in market are both intravenous
and oral forms. Therefore it can be used for management of both inpatients as well as
outpatients[21].
It has been observed in clinical studies that Atenolol does not have much effects on systolic
BP and is also responsible for intrauterine growth retardation. As there are more effective
medicines available to control blood pressure in pregnancy, therefore both Labetalol and
atenolol should be avoided during pregnancy[22].
Calcium channel blockers
Calcium channel blockers as the name suggests block the entry of calcium ions into vascular
smooth muscles and therefore cause arterial vasodilation. The most impotant drugs of this
class are oral nifedipine and verapamil. These are the second class drugs for treatment of
hypertension during pregnancy. They do not cause the fetal health issues[23]. The primary
action of nifedipine is on blood vessels whereas verapamil is the drug that acts on heart
calcium channels. The side effects of calcium channel blockers in mother are increase in
heart rate, palpitations, headaches, facial flushing and peripheral edema. Nifedipine and
verapamil are usually safe when prescribed to lactating mothers[24].
Direct vasodilators
Hydralazine is the drug reserved for severe hypertension in pregnancy and is administered
through intravenous route. It can also be prescribed to lactating mothers. Hydralazine is the
dug that selectively relaxes smooth muscles of arteries. Adverse effects associated with
hydralazine are nausea, headache, palpitations and flushing. No abnormalities in fetus were
found on administration of hydralazine in pregnancy. There are cases thrombocytopenia in
new born on long term use of hydralazine and also very few reports of pyridoxine-responsive
polyneuropathy[25].
Intravenous hydralazine is the option which is reserved only for patients suffering from
severe hypertension. There are certain reports establishing that intravenous labetalol or oral
nifedipine may be preferred in severe hypertension. Sodium nitroprusside is administerd only
for pregnant females with life-threatening severe hypertension. The side effects associated
with sodium nitroprusside include thiocyanate and cyanide toxicity and also there is risk of
cardio-neurogenic syncope[26].
Diuretics
The is always a challenge to use of diuretics to manage hypertension during pregnancy as
diuretics cause reduction in plasma volume. There was a clinical study that demonstrates that
there was reduction in plasma volume on diuretic therapy during pregnancy but it has not
resulted into and adverse effects on pregnancy[27,28]. If the mother is already on
maintenance therapy on diuretics before pregnancy, it should be continued until there are
signs of proteinuria. If there are signs of proteinuria, the diuretic therapy should be stopped
otherwise this may worsen condition of hypertension. Diuretics may interfere with milk
production in lactating mothers. Spironolactone should not be used as it has the potential to
cause fetal antiandrogen effects [29].
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Renin-Angiotensin-Aldosterone System Blockade
The two categories of drugs that work by this mechanism are angiotensin converting enzyme
(ACE) inhibitors and angiotensin receptor blockers (ARBs). Both categories of drugs are
contraindicated in pregnancy because of the concerns regarding their use to control blood
pressure during pregnancy [30]. There is an evidence that eplerenone was able to control
blood pressure control in a mother during pregnancy who was suffering from primary
hyperaldosteronism[31].
SUMMARY
Hypertension is one of the problems that adversely affect both the mother as well as fetal
health during pregnancy. Therefore it is important to control blood pressure during
pregnancy. Non-pharmacological treatment as well as nutraceuticals can also play an
important role while management of hypertension during pregnancy. For management of
severe hypertension during pregnancy, the first line agents are intravenous hydralazine,
intravenous labetalol and immediate release nifedipine. For cases of non-severe hypertension
the drugs of choice are oral labetalol, oral extended release nifedipine, and methyldopa. Betablockers and diuretics can also be used to control blood pressure during pregnancy
considering their benefit to risk ratio, while ACE inhibitors and ARBs are contraindicated
during pregnancy.
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