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ABSTRACT 

Hypertension is the most common medical disorder encountered during pregnancy. Hypertensive disorders are one of the major 
causes of pregnancy-related maternal deaths. Gestational hypertension is a condition of onset of hypertension without Proteinuria 
after 20 weeks of gestation whereas preeclampsia is referring to the onset of hypertension and Proteinuria after 20 weeks of 
gestation. Maternal and fetal complications can be devastating and may include stroke, seizures, placental abruption, fetal death, 
and maternal death. To identify the proper drug therapy and helps to reduce the maternal & foetal complications associated with 
the pregnancy induced hypertension and pre-eclampsia. Treatment is a balance between managing maternal symptoms to prevent 
disease progression and prolonging gestation to improve fetal outcomes. The only known resolution is the delivery of the fetus and 
placenta. The management of PIH that depends upon the stages of the pregnancy and severity of the diseases. Pharmacologic 
therapies must be carefully chosen with efficacy and safety for mother and fetus in mind. This literature review explores commonly 
used medications to manage blood pressure during pregnancy and current study that focused on the safety and efficacy of these 
medications, and the risk factors associated with the disease. 

Keywords: Pregnancy induced hypertension, pre- eclampsia, risk factor, classification, treatment. 

 
INTRODUCTION 

regnancy induced hypertension are one of the 
leading causes of maternal and perinatal deaths in 
developing countries, and many studies have been 

conducted in this field1. Hypertension is a common medical 
problem that affects 20% - 30% of the adult population and 
more than 5% - 8% of all pregnancies in the world2,3. 

The only resolution for preeclampsia and pregnancy-
induced hypertension, is delivery of the fetus and 
placenta4,5.  

When the hypertensive disorder complicate a pregnancy 
before full term, the risks of per-term delivery is 
considered and cause risk to the mother. Often 
medications that are used to manage the maternal blood 
pressure and prolong the gestation. There are many 
treatment options that are available to treat the 
hypertension in pregnant women but additional 
consideration must be taken before selecting the 
therapeutic agents in pregnancy The chosen medication is 
not only be safe and effective to the mother, but also it 
have minimal impact on the development of the fetus. 

Gestational Hypertension is defined as having a blood 
pressure greater than 140/90mmHg without the presence 
of proteins in urine and diagnosed after 20th week of 
gestation6.  

Pre-eclampsia is gestational hypertension (blood pressure 
higher than 140-90 mmHg) with Proteinuria (> 300 mg of 
protein in a 24 hr urine sample). 

Severe pre-eclampsia involves a blood pressure higher 
than 160-110 mmHg, with some additional medical signs 
and symptoms. It referred to eclampsia when tonic clonic 
seizures appear in pregnant women with high blood 
pressure and Proteinuria7.  

Maternal complications of preeclampsia include seizure 
activity, placental abruption, stroke, HELLP syndrome 
(hemolysis, elevated liver enzymes and low platelets), liver 
hemorrhage, pulmonary edema, acute renal failure, and 
disseminated intravascular coagulation (DIC) There could 
be significant mortality and morbidity associated with the 
mother and fetus. Fetal and neonatal complications 
include intrauterine growth restriction, preterm birth, low 
birth weight, neonatal respiratory distress syndrome, 
increased admission to neonatal intensive care units, and 
fetal or neonatal death8. 

Multiple gestations, such as twins or triplets, increase risk 
of pregnancy induced hypertension5,9. Moreover, certain 
pre-existing chronic conditions increase a woman’s risk, 
including diabetes mellitus, gestational diabetes, insulin 
resistance, chronic hypertension, obesity, chronic kidney 
disease, lupus, and vascular or connective tissue 
disorders5,8,9,. Women over the age of 35 years and women 
in African American race are considered at more risk for 
developing preeclampsia5,10 . Some treatment may lowers 
the blood pressure and minimize the adverse effects, the 
only known resolution of pregnancy induced hypertension 
is delivery of the placenta, that helps to resolving the 
symptoms associated with pregnancy induced 
hypertension3. Severe symptoms includes: headaches, 
visual disturbances, oliguria, non-reassuring fetal testing. 

Risk Factors Associated with Pregnancy Induced Hypertension and its Treatment: A Review
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Several other symptoms indicates the hypertension in 
pregnancy and it require additional evaluation9. Persistent 
severe headaches, visual problem, sudden swelling of face, 
hands or feet, vomiting, or epigastric pain may be related 
to increases in blood pressure. Preeclampsia may also lead 
to decreased platelet count, elevated serum creatinine 
level, and an increase in liver enzymes9,11 . 

 

 

Classification of PIH 

The American College of Obstetricians and Gynecologists 
(ACOG) has classified pregnancy induced hypertension 
(PIH) into four groups of disorders: gestational 
hypertension, is defined as BP is 140/90 mmHg or higher 
after the 20th week of gestation; chronic hypertension, 
that exists before pregnancy or begins in the first 20 weeks 
of gestation; preeclampsia (raised BP and edema or 
Proteinuria) / eclampsia (preeclampsia with seizures); and 
preeclampsia superimposed on chronic hypertension. 

Classification of Hypertensive Disorders During Pregnancy 

 American College of Obstetricians 
and Gynecologists (ACOG) 

International Society for the 
Study of Hypertension in 
Pregnancy (ISSHP) 

Working Group on  

High Blood Pressure in 
Pregnancy 

Chronic hypertension BP ≥ 140/90 mm Hg  

Present before 20 weeks  

BP ≥ 140/90 mm Hg  

Present before 20 weeks  

BP ≥ 140/90 mm Hg  

Present before 20 weeks  

Gestational 
Hypertension  

BP ≥ 140/90 mm Hg  

Onset after 20 weeks  

BP ≥ 140/90 mm Hg  

Present after 20 weeks  

BP ≥ 140/90 mm Hg  

Onset after 20 weeks  

Preeclampsia  

 

BP ≥140/90 mm Hg  

Onset after 20 weeks Proteinuria*  

BP ≥ 140/90 mm Hg  

Onset after 20 weeks Proteinuria*  

BP ≥140/90 mm Hg  

Onset after 20 weeks  

Proteinuria*  

Severe  

Preeclampsia  

BP > 160/110 mm Hg  

Excessive proteinuria**  

BP ≥ 160/110 mm Hg  

 

DBP ≥ 110 mm Hg  

Severe symptoms^  

Preeclampsia 
Superimposed on 
Chronic Hypertension  

BP ≥ 140/90 mm Hg  

Present before 20 weeks  

New onset proteinuria  

BP ≥ 140/90 mm Hg  

Present before 20 weeks  

New onset proteinuria  

New onset proteinuria during 
pregnancy in chronic 
hypertension  

*Proteinuria is defined as > 300 mg on 24 hour urine collection or > 30 mg on a urine spot test. 
 
RISK FACTORS 

The Study by Vidyadhar B. Bangal12 shows that incidence of 
PIH was higher among teenage pregnancy. Duckitt et al13 
observed that teenage pregnancy to be one of the risk 
factors for PIH & eclampsia. Saha.S. et al14 concluded that 
eclampsia involves young primigravidas & 87.6% of 
eclamptic patients were below 25 years of age in his study. 
Contrary to this Lamminppa et al15 mentioned higher 
incidence of pre-eclampsia in advanced maternal age. 
Jasovic Siveska E et al16 mentioned Bimodal variability i.e. 
PIH among young primipara & old multipara women. 
Among primigravida majority were having severe PIH. Study 
by Bhattacharya S.17 & Duckitt et al13 also reported that 
primigravida was a risk factor for preeclampsia & eclampsia. 
Yucesoy G. et al 18 shows that PIH were high in women with 
lower socioeconomic status having poor access to antenatal 
care. The reason could be illiteracy; they come to the 
hospital only in case of serious problems, & in a large 
majority of patients preeclampsia remains asymptomatic & 
remits spontaneously, since diagnosis of preeclampsia is 
often missed. Hence these patients never come in contract 
with the health care system. S Ganesh Kumar wherein Past 
H/o PIH in previous pregnancy, family h/o PIH & obesity 
were risk factors of PIH19.Variable results were observed 
regarding route of delivery among PIH cases in different 
study. 

TREATMENT FOR PREGNANCY INDUCED HYPERTENSION 

The only known resolution of pregnancy induced 
hypertension is delivery of the fetus and placenta. The focus 
of pharmacological treatment helps to reduce the maternal 
signs and symptoms so gestation may be prolonged and 
improved the fetal outcomes8. Treatment that provide 
maternal and fetal safety. An increased gestation that helps 
to decreased morbidity and mortality for the fetus, but this 
should be weighed against maternal condition, as 
preeclampsia may quickly progress to eclampsia, HELLP 
syndrome, or other morbidities4,5,23. 

According to NHBPEP methyldopa, labetalol, beta blockers 
(other than atenolol), slow release nifedipine, and a diuretic 
are considered as appropriate treatment for pregnancy 
induced hypertension 20. 

If a woman’s blood pressure is well controlled on an agent 
in pre-pregnancy she may continue it during pregnancy, 
with the exception of angiotensin-converting enzyme 
inhibitors and angiotensin II receptor blockers. If restarting 
drug therapy in women with chronic hypertension, 
methyldopa is recommended as first line therapy. For 
emergency treatment in preeclampsia, IV hydralazine, 
labetalol and oral nifedipine can be used21. 

The ACOG Practice Bulletins also recommend that 
methyldopa and labetalol are appropriate first-line agents 
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and beta-blockers and angiotensin-converting enzyme 
inhibitors are not recommended during pregnancy 22. 

ACEIs and ARBs have been associated with unwanted 
effects on fetal growth and development, including renal 
failure and death of the fetus23,24. When studies during the 
first trimester of pregnancy, ACEIs such as lisinopril have 
been associated with an increased risk of major fetal 
malformations, including cardiovascular and central 
nervous system defects8,23. 

When ACEIs are used in second and third trimesters of 
pregnancy Oligohydramnios, cardiovascular system 
malformation, central nervous system malformations, 
hypotension, reversible or irreversible renal failure, and 
death have been reported 8,23. ARBs have limited safety 
profile data during pregnancy, but as ARBs act on the renin-
angiotensin-aldosterone system in a similar way to ACEIs, 
the risks are thought to be comparable to that of ACEIs8,24. 

Hydralazine 

Hydralazine is a direct arterial smooth muscle dilator, has 
been the drug of choice for the acute treatment of severe 
hypertension in pregnancy. This drugs induces a 
baroreceptor – mediated tachycardia and increases cardiac 
output, which increases uterine flow and  lowering the BP25. 
According to the studies of Marko Folic et al. acute severe 
hypertension in pregnancy exhibited that labetalol has less 
maternal hypotension than hydralazine. According to the 
studies of  Widerlov et al. Generally, hydralazine has been 
used in all trimesters of pregnancy and it doesn’t shows any 
teratogenicity, although Widerlov et al.  reported neonatal 
thrombocytopenia and Yemini et al. a case of maternal, and 
possibly neonatal, lupus after six days of parenteral 
hydralazine therapy for severe hypertension26,27. 

Side effect of hydralazine includes nausea, vomiting, 
tachycardia, flushing, headache and tremor. Some of the 
hydralazine induced adverse effects mimic symptoms 
associated with severe pre-eclampsia and imminent 
eclampsia making it difficult for a clinician to differentiate 
between drug associated and disease related problems25. 

In Magee et al study, Increased incidence of certain 
maternal and fetal outcome should be observed when 
hydralazine is compared with other anti hypertensive 
drugs, including maternal hypotension, increased number 
of cesarean sections, and lower Apgar scores at one minute. 
For a Women taking hydralazine also had more headaches 
and tachycardia than with other antihypertensive agents28. 
The studies concluded that the hydralazine have increased 
adverse effect than other drugs so it couldn’t be used as a 
first line for PIH. 

Methyldopa 

Methyldopa, a centrally acting α agonist that decreases 
sympathetic outflow to decreases BP, is the most 
commonly used antihypertensive agent for chronic 
treatment of hypertension in pregnancy. The usual starting 
dose of 750-1000mg/day, to be administered in 3-4 daily 
divided doses, can be increased 2 or 3gm/day if needed. 

This medication may be administered by either intravenous 
or oral routes.29 Higher dose maybe needed to control BP in 
pregnancy.  

According to the study of Deb et al Methyldopa is most 
commonly prescribed anti hypertensive drug and it is safe 
during pregnancy. No adverse effect on development and 
growth of the foetus. The adverse effect that occurs in 
pregnant women are dizziness, sedation accompanied by 
loss of energy. 

Labetalol 

Labetalol a non-selective β-blocking agent with vascular α-
1-receptor blocking capabilities is widely used in 
pregnancy30. Labetalol may be preferred over other beta 
blockers because it dilates arterioles and decreases vascular 
resistance without significantly decreases cardiac 
output32.Fetal growth restriction and low placental weight 
in patients (with essential hypertension) have been 
associated with the use of atenolol during the second 
trimester30. Side effects include fatigue, lethargy, exercise 
intolerance, sleep disturbance and bronchoconstriction. In 
a review of antihypertensive drug therapy for mild-to-
moderate hypertension during pregnancy, β-blockers 
appear to be more effective than methyldopa in limiting 
episodes of severe hypertension in women with 
hypertensive disorders of pregnancy.It may be associated 
with a risk of fetal bradycardia and neonatal 
hypoglycemia31. 

According to the Odigboegwu et al. the use of methyldopa 
is compared with the use of labetalol, it indicates that 
labetalol is more safe during the time of pregnancy. 
Subhedar V et al. indicated that Labetalol is more 
advantageous than methyldopa. 

Nifedipine/Nicardipine 

Calcium channel blockers inhibit the L-type calcium 
channels in the cardiac and vascular smooth muscle cells, 
which exerts negative inotropic effects on the heart and 
causes vasodilation,and there by decreases the systemic 
vascular resistance33. The use of both nicardipine and 
nifedipine have been studied during pregnancy. In a study 
by Aya et al, an intravenous loading dose of nicardipine 
demonstrated a 15-30% decrease in maternal mean arterial 
pressure in all twenty patients with severe preeclampsia 
within 15 to 20 minutes of initiation of intravenous 
nicardipine34. An open, prospective study published in the 
Journal of Hypertension in 2005 investigated the use of 
nicardipine as a second line agent in preeclampsia35. 

In 2010, the Obstetrical and Gynecological Survey published 
a review that analyzed data about five studies of nicardipine 
use in preeclampsia. The most common maternal side 
effects are transient hypotension, nausea, headache, and 
flushing. The most common adverse effects for the 
fetus/neonate included preterm delivery and being small 
for gestational age. However, the incidence was 
comparable to other studies of antihypertensives used 
during pregnancy33. Short acting nifedipine has been 
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reported to be as safe and effective as intravenous 
hydralazine for the acute treatment of severe hypertension 
in pregnancy. 

CONCLUSION 

Hypertension is the one of the most important complication 
during the time of pregnancy. All the hypertensive disorders 
are associated with increased maternal mortality and 
morbidity. The major risk factors associated with pregnancy 
induced hypertension are teenage pregnancy, obesity, age 
more than 35 years, family history of PIH and PIH on last 
pregnancies. There are many type of antihypertensive 
drugs used in PIH such as Methyldopa, Hydralazine, 
Labetalol, Nifedipine and Nicardipine. Hydralazine have 
more adverse effect so, it couldn’t be used as a first  line 
drug  for PIH .In case of methyldopa ,it doesn’t produce any 
adverse effect in foetus but there are minor complication’s 
in mother. Labetalol is more safe and advantageous during 
pregnancy. Short acting nifedipine is safe and effective for 
the acute treatment of severe hypertension in pregnancy. 

Angiotensin Converting Enzyme Inhibitors and Angiotensin 
II Receptor Blockers are contraindicated during the time of 
pregnancy due to its serious adverse effect like, fetal 
malformations, cardiovascular and central nervous system 
defects, reversible or irreversible renal failure, and death. 

Before selection of drug both the benefits and risk 
associated with the drug should be assessed.  By following 
proper drug therapy will help to reduce the both maternal 
and foetal complication associated with pregnancy induced 
hypertension. 
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