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ABSTRACT 
 

OBJECTIVE 

To compare the efficacy of oral nifedipine and IV Labetalol in acute blood pressure control in severe preeclampsia. 
 

METHODS 

200 women with blood pressure ≥160mmHg systolic and/or ≥110mmHg diastolic were randomized to receive oral nifedipine 

(10 mg tablet orally up to five doses) or IV labetalol in escalating doses of 20mg, 40mg, 80mg, 80mg and 80mg. They were 

administered drugs every 15 minutes until blood pressure was less than or equal to 150mm Hg systolic and 100mm Hg diastolic. 

Crossover treatment was administered if the initial treatment failed. The time required to reduce blood pressure to target value, the 

number of doses required and the adverse effects were measured. The statistical value of significance was taken at P<0.05. 
 

RESULTS 

The patients who came in the inclusion criteria were treated with either nifedipine or labetalol based on their randomization 

number. It was found that oral nifedipine required 34.77±4.8 minutes whereas Inj. labetalol required 36.61±5.2 minutes to control 

blood pressure. The P value was 0.29.This indicates that the difference was not significant. Oral nifedipine required two doses each 

of 10mg to reduce blood pressure whereas Inj. labetalol required 3 doses, a total of 140mg to reduce blood pressure to the target 

level. The p-value calculated was 0.43 indicating the difference was not significant. Patients were also monitored for any side effects 

that may arise from the drugs. The adverse effects noted were dizziness, sweating, flushing, nausea, vomiting, palpitations, headache, 

shortness of breath and foetal tachycardia. Adverse effects observed were very few and of minor degree. There was no statistical 

difference in adverse effects noted in both the groups. 
 

CONCLUSIONS 

Oral nifedipine and IV labetalol are similarly effective in the control of severe hypertension in pregnancy. 
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INTRODUCTION 

Hypertensive disorders are one of the most common medical 

disorders complicating pregnancy and form part of a deadly 

triad along with haemorrhage and sepsis in contributing 

greatly to the maternal morbidity and mortality.(1) The 

incidence of hypertensive disorders ranges from 2-8% of all 

pregnancies and contribute to 9% of maternal mortality in 

Asia and 12% in India.(2,3,4) It has been estimated by the WHO 

that worldwide approximately 45,000 women will die each 

year from hypertensive disorders of pregnancy. The spectrum 

of hypertensive diseases that can complicate pregnancy are 

broad ranging from gestational hypertension, preeclampsia, 

chronic hypertension and chronic hypertension with 

superimposed pre-eclampsia. Preeclampsia, a multisystem 

disorder defined as hypertension of 140/90mmHg or more 

associated with significant proteinuria (≥30mg/dl in random 

urine samples or >300mg/24hrs urine or on dipstick 1+ or 

more proteinuria), usually develops after 20wks of gestation. 
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It is often described as a pregnancy specific syndrome of 

reduced organ perfusion secondary to vasospasm and 

endothelial activation. Preeclampsia is a progressive disorder 

and current therapy doesn't ameliorate the placental 

pathology or natural history of pre-eclampsia. Delivery is the 

definitive management and is followed by resolution At 

mature gestational age delivery should not be delayed but 

prolongation of pregnancy is desirable at early gestation to 

improve the foetal prognosis. 

Severe preeclampsia is characterized by systolic blood 

pressure ≥160mmHg and diastolic blood pressure of 

≥110mmHg. Severe preeclampsia requires prompt treatment 

to prevent cerebrovascular and cardiovascular complications 

such as hypertensive encephalopathy, intracerebral 

haemorrhage and pulmonary oedema.(5,6) It also presents an 

increased risk of complications for the foetus including 

prematurity, low birth weight, NICU admissions and 

eventually foetal death. 

Antihypertensive treatment should be started in women 

with severe hypertension ≥160/110mmHg to reduce the 

blood pressure between 140-155mmHg systolic and 90-

100mmHg diastolic. Care should be taken not to lower the 

blood pressure too rapidly so as to avoid reduced renal and 

placental perfusion and intrauterine hypoxia leading to 

sudden foetal death. The most commonly used 

antihypertensive drugs for control of severe hypertension in 

pre-eclampsia are nifedipine, labetalol and hydralazine. 
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Nifedipine has the advantage of being cost effective, 

rapid onset of action, long duration of action, oral bio-

availability, easier to store and infrequent side effects. 

Intravenous labetalol is effective in controlling severe 

hypertension. It can be given when the patient is unconscious 

but it is not cost effective. 

A recent meta-analysis demonstrated that IV hydralazine 

for the control of severe hypertension in pregnancy was 

associated with significant maternal hypotension, placental 

abruption, maternal oliguria and adverse effect on foetal heart 

rate.(7) They conclude that they do not support the use of 

hydralazine as the first line treatment. Hydrazine is not 

available in Indian market. Hence the aim of the present study 

is to compare the two most commonly used drugs in India, i.e. 

oral nifedipine and IV labetalol in terms of time taken to lower 

the blood pressure, dosage required, adverse effects, the 

maternal and perinatal morbidity and mortality, cost 

effectiveness and ease of administration. 

 

METHODS 

This prospective randomised controlled trial was conducted in 

the Department of Obstetrics and Gynaecology Niloufer 

hospital Hyderabad from October 2012 to November 

2014.Institutional ethical committee clearance was obtained 

before starting this study. A written informed consent was 

taken from all the study participants. 

Pregnant women at ≥20wks of gestation with sustained 

severe hypertension ≥160mmHg systolic and ≥110mmHg 

diastolic blood pressure and significant proteinuria who came 

to the labour ward or OPD at Niloufer Hospital were included 

in the trial. Patients with cardiac disease, asthma, non-

pregnancy related hypertension, any antihypertensive drug 

taken 24 hrs. prior to enrolment were excluded from the study. 

Assignment of the participants was done using computer 

generated randomized number chart. Patients with even 

numbers were allotted to nifedipine group and odd numbers 

were allotted to labetalol group. Once patient was admitted 

detailed obstetric and medical history, physical examination 

and obstetric examination findings were entered in the 

proforma. 

Once the basic details were entered, the B.P was 

recorded again. A sphygmomanometer was used to record 

blood pressure manually. Blood pressure was checked in the 

right arm with the cuff covering at least 2/3rd of the arm. 

Systolic pressure corresponding to the appearance of the 

Korotkoff sounds and Diastolic pressure corresponding to the 

disappearance of Korotkoff v sounds. 

The patients were administered either nifedipine or 

labetalol based on the randomization. Patients randomized to 

the labetalol group were administered with 20mg (4ml) of 

labetalol. Blood pressure was measured every 5 minutes. The 

second dose of 40mg (8ml) labetalol was given if the target 

blood pressure of ≤150/100mmHg was not achieved within 15 

minutes. If blood pressure was not controlled another dose of 

80mg (16ml) was infused. This was repeated at 15 minute 

interval for two more times till a maximum dose of 300mg was 

administered. If after five cycles of labetalol regimen target 

blood pressure was not achieved crossover to nifedipine 

regimen was carried out. Inj. labetalol was infused at a slow 

rate over 2-5 minutes. The patients belonging to the nifedipine 

group were given 10 mg of nifedipine capsule as the first dose.  

The 10mg dose was repeated every 15 minutes till the 

target blood pressure was achieved or total 5 doses of 

nifedipine are given. Nifedipine was never given sublingually. 

Crossover treatment with labetalol was administered if the 

nifedipine treatment failed. 

The time required for blood pressure to reach the target 

value was noted. The number of doses required to achieve the 

target value was noted. Adverse effects like nausea, vomiting, 

dizziness, palpitations, chest pain, sweating and shortness of 

breath if any were noted. The mode of delivery, maternal and 

perinatal morbidity and mortality were noted. The neonates if 

admitted in NICU were followed up till discharge. 

 

RESULTS 

Regarding the age distribution in the study group the mean age 

of labetalol group was 23.74±3.9 yrs. and 24.36±3.9 yrs. in 

nifedipine group. In labetalol group 45% belonged to 21-24 

yrs. age group and in the nifedipine group 48% belonged to the 

same age group. (Table1). 

Gravida distribution shows maximum patients of pre-

eclampsia were primigravida in both the groups (58% in the 

labetalol and 50% in the nifedipine group). Most patients with 

preeclampsia belonged to 33-36 wks. gestational age (54% in 

labetalol and 64% in nifedipine group). Minimum gestational 

age at presentation was 26 wks. and 28 wks. in labetalol and 

nifedipine group respectively. (Table 1). 

The systolic blood pressure on the day of admission was 

160mmHg in 34% of labetalol group and 38% of nifedipine 

group, 200 mmHg in 5% of labetalol and 4% of nifedipine 

group. The mean systolic blood pressure on the day of 

admission was 172.2mmHg in labetalol group and 170.6 

mmHg in nifedipine group (p value 0.87 not significant). The 

mean diastolic blood pressure on the day of admission was 

114.8mmHg in labetalol group and 115.20 mmHg in nifedipine 

group (p value 0.72 not significant). 

The minimum time to achieve target B.P was 10 min. in 

both the groups. The mean time taken to achieve the target B.P 

36.61±5.2 min in labetalol group and 34.77±4.8 min. in 

nifedipine group (p value was 0.29 which was not significant 

statistically). The target B.P was achieved within 80 min. in 

both groups. (Table 2). 

On an average the labetalol group needed three doses 

and the nifedipine group required two doses to control the B.P 

to target level. The p value of 0.43 indicates that there was no 

significant difference in the number of dose required to 

achieve the desired B.P.14% of labetalol group and nifedipine 

group required crossover treatment. (Table 3). 

The various side effects of the drugs like dizziness, 

sweating, nausea, vomiting, palpitations, headache and 

shortness of breath showed no statistical significance among 

the two drugs. Maternal hypotension or foetal tachycardia 

were not seen in either of the study groups. (Table 4). 

Regarding mode of delivery in nifedipine group there were 52 

caesarean sections and 48 vaginal deliveries. In labetalol 

group there were 44 caesarean sections and 56 vaginal 

deliveries. p value 0.25 did not reveal any statistical 

significance. 

The average birth weight of babies in nifedipine group 

was 2.31 kg and for the labetalol group was 2.28 kg. p value 

was 0.72 which was not statistically significant. (Table 5). The 

Apgar score of <7 at 5 mins. was seen in14% of the labetalol 

group and 12% of the nifedipine group.  
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86% of the labetalol group and 88% of the nifedipine 

group showed Apgar score of ≥7 at 5mins. p value of 0.67 was 

not significant statistically. The neonatal complications like 

prematurity, NICU admissions, respiratory distress and 

hyperbilirubinemia were comparable among the two groups 

There were 3 IUD's and 8 neonatal deaths among the labetalol 

group and 2 IUD's and 10 neonatal deaths in the nifedipine 

group. The p value was not statistically significant. (Table 6). 

 

DISCUSSION 

This randomized controlled study compares the efficacy of 

two antihypertensive drugs, oral nifedipine and I. V. Labetalol. 

200 patients were included in the trial of which 100 were 

randomized to nifedipine and another 100 were randomised 

to labetalol group. 

All the patients were aged between 18-40yrs. Mean age 

in the labetalol group was 23.74±3.9 and 24.36±3.9 in the 

nifedipine group comparable to the study conducted by Dhali 

B et al.(8) With regard to gravida distribution maximum 

patients of pre-eclampsia were primigravida in both the 

groups, 58% in the labetalol and 50% in nifedipine group 

comparable with the study of Shekar et al 2013.(9) and Raheem 

et al.(10) 

In the present study most patients with preeclampsia 

were between 33-36wks of gestation, 54% in labetalol and 

64% in nifedipine group. Mean gestational age in labetalol 

group is 35.4±2.12 wks and in nifedipine group 35.3±2.3 wks. 

In a study conducted by Sekhar et al mean gestational age was 

36.1±3.2wks in labetalol group and 37.3±2.12 wks in 

nifedipine group. 

In our study the mean systolic blood pressure in labetalol 

group was 172.2±8.6 mmHg and in nifedipine group it was 

170.6±6.4mmHg. p value was 0.87 which is not significant. In 

the study conducted by Raheem et al the systolic blood 

pressure was 170mmHg in labetalol group and 175 mmHg in 

nifedipine group. In the present study the mean diastolic blood 

pressure in labetalol group was 115.2±2.6 mmHg and in 

nifedipine group it was 114.8±2.5. p value was 0.7 which is not 

significant. In the study of Raheem et al the mean diastolic 

blood pressure was 108mmHg in labetalol group and 110 

mmHg in nifedipine group. 

In the present study the mean time taken to achieve 

target blood pressure in labetalol group is36.61±5.2 minutes 

and in nifedipine group it is 34.77±4.8 minutes. p value was 

0.29 which is not statistically significant. Many studies have 

shown that both labetalol and nifedipine can be used 

successfully in treating hypertensive crisis in pregnancy. In the 

study conducted by Raheem et al on the same drugs in 

pregnancy the median time taken by the labetalol group to 

achieve target blood pressure was 45 minutes and by the 

nifedipine group was 30 minutes which is comparable to our 

study. 

The Trial conducted by Vermillion et al.(11) indicated that 

patients receiving oral Nifedipine more rapidly achieved 

therapeutic blood pressure goal in 25.0±13.6 minutes as 

compared with 43.6±25.4 minutes in women receiving 

intravenous labetalol (P=0.002). Vermillion drug regimen 

used higher oral nifedipine doses i.e. 10mg initially, then 20mg 

for further doses as required. We used 10 mg nifedipine 

throughout. Intravenous labetalol dose used was 20,40,80,80 

and 80mg in their study which is identical to the dose of 

labetalol used in our study. 

In our study nifedipine group required 2 doses to reduce 

the blood pressure and labetalol group required 3 doses to 

achieve the same effect keeping with the findings of Raheem et 

al. In our study 14% of labetalol group and 14% of nifedipine 

group required crossover treatment with nifedipine and 

labetalol respectively. In the study conducted by Raheem et al 

20% of labetalol group and 20% of nifedipine group required 

crossover treatment. 

Regarding the side effects of the two drugs there was no 

incidence of maternal hypotension or foetal tachycardia in 

both the groups. Other side effects were of minor degree and 

are comparable with other studies. In our study the mean birth 

weight was 2.28±0.5 in labetalol group and 2.31±0.24 in 

nifedipine group which is comparable with the study of Shekar 

et al (2013) where the mean birth weight in labetalol group 

was 2.2±0.60 kg and 2.4±0.50 kg in nifedipine group. 

Regarding neonatal complications the more number of 

admissions and respiratory distress when compared to other 

studies done on the same drugs are due to more number of 

preterm deliveries in the present study. 

Cochrane review of 2006 has concluded that there is no 

clear evidence that one antihypertensive is preferable to the 

other for improving outcome for women with very high blood 

pressure during pregnancy. Until better evidence is available 

the best choice of drug for an individual woman probably 

depends on the experience and familiarity with a particular 

drug and its maternal and foetal side effects.(12) 

Our study indicates that both oral nifedipine and 

intravenous labetalol regimens are effective in controlling 

severe hypertension in pregnancy. There were no major side 

effects attributable to either drug regimens. Our study is in 

accordance with the guidelines and expert opinion that oral 

nifedipine and intravenous labetalol can be used as first line 

antihypertensive drugs for control of severe hypertension in 

pregnancy.(13,14). 

 

CONCLUSION 

In the present study, both oral nifedipine and IV labetalol were 

equally effective in the control of hypertension in severe 

preeclampsia. Both drugs demonstrated a similar adverse 

effects profile. 

Nifedipine is easier to store, easier to administer as it is given 

orally whereas IV labetalol is more expensive, needs to be 

stored at a lower temperature and needs slower 

administration. 

Thus the present study concludes that both oral 

nifedipine and IV labetalol are equally effective in acute 

control of blood pressure in severe pre-eclampsia. Nifedipine 

can be used in peripheral centres due to its cost effectiveness 

and its ease of administration and storage. Inj. labetalol can be 

used in an unconscious or drowsy patient. 
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Age of Patients 
LABETALOL 

N=100 
NIFEDIPINE 

N=100 
18 - 20 YEARS 26% 20% 
21- 25 YEARS 45% 48% 
26- 30 YEARS 21% 19% 

30-40 YEARS 8% 11% 
P value 0.42 NS 

Parity of patients 
Primi 58 50 

G2 24 30 
G3 10 16 

G4 8 4 
GESTATIONAL AGE in weeks 

26-28 2% 1% 
29-32 24% 18% 
33-36 54% 64% 
37-40 20% 17% 

Table 1: Distribution of Patients According 
to Age, Parity and Gestational Age 

 

 
LABETALOL 

N=100 
NIFEDIPINE 

N=100 
P 

VALUE 
MEAN SYSTOLIC 

BP (mm Hg) 
172.2 170.6 0.89 

MEAN 
DIASTOLIC BP 

(mm Hg) 
114.8 115.20 0.72 

MEAN TIME 
TAKEN TO 

CONTROL BP 

36.31± 5.2 
MINUTES 

34.77± 4.8 
MINUTES 

0.29 

Table 2: Comparison between Systolic and Diastolic BP on day of 
Admission and Time Taken to Control BP 

 
 

NUMBER OF 
DOSES 

LABETALOL 
N=100 

NIFEDIPINE  
N=100 

1 19% 26% 
2 28% 29% 
3 29% 16% 
4 10% 8% 
5 10% 7% 

CROSS OVER 
TREATMENT 

14% 14% 

Table 3: Number of Doses of  
Drugs Required to Control BP 

 

ADVERSE 
EFFECT 

LABETALOL  
N=100 

NIFEDIPINE  
N=100 

P  
VALUE 

HYPOTENSION 0 0  
DIZZINESS 4% 6% 0.15 

FLUSHING/ SWEATING 2% 1% 0.56 

NUUSEA/VOMITING 4% 8% 0.23 
PALPITATION 6% 10% 0.29 

HEADACHE 8% 12% 0.34 
SHORTNESS OF 

BREATH 
4% 4% 1% 

FETAL TACHYCARDIA 0 0  

Table 4: Adverse Effects of the Drugs in the Study Group 
 

 

BIRTH 
WEIGHT 

LABETALOL  
N=100 

NIFEDIPINE 
N=100 

<1.5 KG 10 10 
1.6- 2.5 52 50 
2.6-3.5 37 38 

>3.5 1 2 

Table 5: Birth weight in Kg 

 

NEONATAL 
COMPLICATIONS 

LABETALOL 
N=100 

NIFEDIPINE 
N=100 

P 
VALUE 

PRETERM 30 31 0.88 

NICU ADMISSION 23 20 0.60 
RDS 15 17 0.69 

HYPER 
BILIRUBINEMIA 

20 25 0.39 

IUGR 24 20 0.49 
IUD 3 2 0.65 

NEONATAL 
MORTALITY 

8 10 0.62 

Table 6: Neonatal Complications 
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