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Hydralazine vs Labetalol for the Treatment of Severe Hypertension During 
Pregnancy: An RCT

Abstract 

Background: Severe increase in BP during pregnancy may lead to Pre-eclampsia accompanied by many maternal side effects. 
In cases of severe hypertension during pregnancy, there is broad consensus regarding which drug hydralazine or labetalol is 
better at treating hypertension. Every drug has pros and cons of its own.

Method: To treat severe HTN in pregnant women, A prospective, randomized, and controlled trial has been established under 
the supervision of Dr Shazia. This study evaluated the safety and efficacy of oral and IV labetalol and hydralazine over a range 
of HTN values. An envelope-based method was used in which 86 pregnant women with mild, chronic, or severe HTN were 
divided into 2 groups of 43 subjects each. Group A received labetalol and Group B was administered hydralazine, Upon admis-
sion, mean arterial blood pressure, diastolic blood pressure, and systolic blood pressure were noted. 3-way ANOVA was used 
to access interaction BP range and mode of treatment among patients.

Results: Labetalol was able to achieve the desired BP in Normal (≥120 & 80) and Elevated (120-129≥80) ranges in 13&20 
patients respectively which is much better than hydralazine with only 2 patients in normal and 29 in elevated HTN range. 
Labetalol may help to reduce severely High BP more quickly than Hydralazine. The incidence of adverse effects in mothers 
or fetus at lower risk than hydralazine.

Conclusion: Labetalol indicated better antihypertensive action with fewer maternal and fetal side effects than the hydralazine-
treated group and proved to be the drug of choice in severe HTN.
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Introduction
Hypertensive disorders are a primary contributor to peripartum 
morbidity and mortality during pregnancy. Pregnant women 
of low socioeconomic status can be 10-30 times more hyper-
tensive than normal women.  Such Unfavorable consequences 
are more prevalent in women exhibiting target organ damage, 
uncontrolled severe hypertension, and noncompliance with 
prenatal visits [1]. Pregnancy-related hypertension,  especially 
when diastolic pressure in the first trimester of pregnancy is 
≥110 mm Hg , is linked with a higher risk of both short- and 
long-term adverse outcomes for the mother like abruptio pla-
centae or superimposed preeclampsia, [2] and the fetus (high-
er chance of perinatal morbidity and mortality) [3]. Failure 
of HTN treatment can cause placental abruption, eclampsia, 

HELLP syndrome, pulmonary edema, and even death [4,5]. 
For non-pregnant patients with a BP= ≥140/90 mm Hg require 
antihypertensive is the standard of care; however, treatment 
during pregnancy is debatable (Angras et al., 2022; Braunthal 
& Brateanu, 2019). HTN in men and non-pregnant women is 
frequently categorized as mild, moderate, severe, or very se-
vere based on the SBP or diastolic BP [4,6]. While chronic 
HTN in pregnancy is classified as mild or severe diastolic BP = 
≥ 110 mm Hg (Korotkoff phase V) [7,8]. Type of pre-eclampsia 
known as Superimposed preeclampsia includes exacerbation 
of HTN, edema, proteinuria, hyperuricemia, or a combination 
of these symptoms [9].

Antihypertensive treatment of pregnant women during mild 
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chronic <160/110 mm Hg, and chronic HTN to target <140/90 
mm Hg would reduce the chance of unfavorable pregnancy 
outcomes rather than a control strategy of no antihypertensive 
treatment unless the SBP = 160 mm Hg or higher or the diastol-
ic pressure was 105 mm Hg or higher. Women who received 
no anti-hypertensive treatment suffered a risk of being under-
weight for gestational age, medically indicated preterm birth 
at less than 35 weeks gestation, placental abruption, or fetal or 
neonatal death. The significance of antihypertensive therapy in 
women may be further clarified by research on the long-term 
effects on women and their fetus like on cardiovascular and 
other body organs.  Hydralazine [10] has long been the primary 
prescribed antihypertensive for severe HTN in pregnancy with 
associated deteriorating pre-eclampsia symptoms like head-
ache, nausea, and vomiting [11].

Parenteral hydralazine proved more effective inducing mater-
nal hypotension [1]. However, Labetalol demonstrates a com-
parative efficacy due to 7times more selectivity for β-blockade 
than α blockade [3]. However, women with mild chronic or 
chronic HTN can better select the antihypertensive medication 
for them [12] however, during the first trimester, only 1.9% 
of women received antihypertensive therapy [13]. Labetalol is 
rarely used by women to treat hypertension outside of preg-
nancy, it is significant for those who are actively trying to con-
ceive.  because embryogenesis begins during the first trimester 
of pregnancy, which can last up to 13 weeks of gestation, it 
is imperative to assess every possible risk [14,15] resulting 
from the theoretical implications of drug-induced teratogenic-
ity during this critical time. There exists a critical demand for 
randomized RCT. Because findings of RCT will facilitate the 
identification of a pharmaceutical intervention anticipated to 
yield superior outcomes in safeguarding women from poten-
tially life-threatening complications [1,16].

The current study aims to compare the effectiveness of two 
anti-hypertensive medications, labetalol and hydralazine in the 
treatment of severe hypertension during pregnancy, by readily 
achieving desired BP [17,18].

Methodology
A comparative observational study was designed in district 
Gujrat from October 2023 to January 2024. Convenient and 
simple sampling technique was used to collect data via self-
constructed questionnaire according to the American Journal 
of Questionnaire for Collection of Data During Pregnancy. A 
Randomized clinical trial was conducted under the guidance of 
Dr. Shazia Ijaz. among pregnant women who were visiting her. 
Before beginning the therapy procedure, patients gave their 
written consent. The inclusion criteria for RCT were pregnant 
women with severe HTN. Assessment of hypertensive preg-
nant women was done for elevated BP (severe hypertension)> 
110 mmHg. The formula was applied to calculate the sample 
size of 86 pregnant women and divided them into 2 groups 
each with 43 patients. Women in their 2nd and 3rd trimesters 
who received oral and intravenous labetalol and hydralazine 
medication were compared to two groups, each consisting of 
43 members. They were administered antihypertensive medi-
cations, namely ‘labetalol’ and ‘hydralazine’. Group A received 
labetalol, while group B was administered hydralazine. All 
participants provided written consent. Most patients enrolled 
during the 4th week, while a subset joined in the 8th week of 
pregnancy. Group A was administered Labetalol. Group B was 
administered hydralazine. Three-way ANOVA with Scheffe 

Table 1: Demographic Profile of Participants in RCT.
Group A 
(Labetalol)

Group B 
(Hydralazine)

n%
Mother's age (yr.)
19-29 24 (55.81395) 25(58.14)
30-39 11(25.5814) 9(20.93)
40-49 8(18.60465) 9(20.93)
Economic condition of couple in current Pregnancy
Good 3 (6.976744) 1(2.3256
Average 17(39.53488) 15(34.884)
Satisfactory 21(48.83721) 24(55.814)
Excellent 2(4.651163) 3 (6.9767)
Monthly income of couple during current Pregnancy
≥50k 8(18.60465) 7(16.279)
50k-1lac 23(53.48837) 20 (46.512)
1lac-1.5lac 7(16.27907) 7 (16.279)
≤1.5lac 5(11.62791) 8 (18.605)
Marital Life
Happily living together 30(69.76744) 38(88.372)
Divorced 3(6.976744) 2(4.6512)
Separated 6(13.95349) 2(4.6512)
Widowed 4(9.302326) 1(2.3256)

Table 2:  Health Profile of Participants in RCT.

Treatment groups
Group A 
(Labetalol)

 Group B 
(Hydralazine)

n%
Mother's health at the time of conception
Good 3 (6.976744) 4(9.3023)
Average 5 (11.62791) 21(48.837)
Satisfactory 17 (39.53488) 15(34.884)
Excellent 18 (41.86047)  3(6.9767)
Mother exposed to any hazard during pregnancy
Birth control pills 1 (2.325581) 1(2.3256)
HTN causing drugs 2 (4.651163) 10(23.256)
X-ray 5 (11.62791) 5(11.628)
Alcohol - 1(2.3256)
None 35(81.39535 26(60.465)
Co-morbidities during current pregnancy
Infections 7 (16.27907) 8(18.6048)
Spotting 5 (11.62791) 2(4.6511)
Loss of amniotic fluid 1 (2.325581) 3(6.9767)
Diabetes 4 (9.302326) 6(13.9534)
Fever 5 (11.62791) 3(6.9767)
↑BP 20 (46.51163) 18(41.8601)
Oedema 1(2.325581) 3(6.9767)
Mode of delivery during previous pregnancy
Spontaneous labor 4 (9.302326) 3(6.9767)
Induced labor 13 (30.23256) 5(11.628)
Vaginal delivery 12 (27.90698) 7(16.279)
Cesarian delivery 14 (32.55814) 28(65.116)

correction and the student t test were used to compare the uti-
lization of different drugs based on patient characteristics and 
to evaluate the collected data to comprehend the intricate re-
lationships between the variables that were affecting the out-
comes. Tables, charts, and graphs were used to illustrate the 
findings. Simple descriptive statistics were used.  Statistical 
significance was defined as P values <0.0001.     

Highest number of pregnant women was observed in 19-29 
years than any other age group in both treatment groups. The 
financial circumstances of most couples throughout the cur-
rent pregnancy were satisfactory, especially in group B. The 
average income of participant patients was 50k-1lakh in both 
groups. Most patients were happily living together in both 
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Table 3: Medical History among Pregnant Women in both 
groups.

Group A 
(Labetalol)

Group B 
(Hydralazine)

n%
Previous medical history of pregnant women
Heart failure 2(4.66) 7 (16.3)
Type 2 DM 7(16.3) 1(2.33)
Angina 2(4.66) 2(4.66)
Renal failure 3(6.10) 5 (11.62)
kidney dialysis 2(4.66) 3(6.10)
Narrowing of arteries 1(2.33) 3(6.10)
Stroke 2(4.66) 1(2.33)
CABG 1(2.33) 1(2.33)
High cholesterol 1(2.33) 1(2.33)
others 22(51.2) 19 (44.2)
Family medical history of pregnant women
HTN 14(32.5) 13(30.23)
CAD 3(6.10) 2(4.66)
C-section 4(9.3) 2(4.66)
Anemia 4(9.3) 4(9.3)
Mental retardation 1(2.33) 2(4.66)
learning disability 2(4.66) 3(6.10)
Genetic Link of High BP 2(4.66) 1(2.33)
Psychiatric disorders 2(4.66) 2(4.66)
Chromosomal 
abnormality 1(2.33) 5(11.62)
Others 10(23.3) 9(20.9)
Frequency of  HTN  among pregnant  women
Rarely 10(23.3) 8(18.60)
Sometimes 14(32.5) 16(37.20)
Usually 17 (39.53) 18(41.9)
Always 2(4.66) 1(2.33)

Group A Group B
Figure 1: Pathological Condition of Pregnant Women Before 

Treatment.

treatment groups (Table 1). Pregnant women in the Labetalol 
treatment group had relatively better health at the time of con-
ception than hydralazine. Exposure to hazards in both groups 
was minimal except intake of drugs causing HTN in group B. 
As far as comorbid diseases or pathological conditions are con-
cerned (46.5%) pregnant women in group A and 18(41.8%) in 
group B were observed suffering HTN. Mode of birth in prior 
pregnancies was mostly C-section with a greater number of 
abortions in hydralazine group 28(65.2%) as compared to La-
betalol 14(32.5%). 
                              
The medical history of the mother and her immediate family 
plays a major role in the health state of the woman. Patients 
in Group A had a family history of heart failure and other dis-
eases. While in Group B had a family history of heart failure 

and other diseases. Figure 1 represents frequency of increase 
in BP during Pregnancy among patients.
In Group A 25 participants exhibited baseline HTN levels with 
elevated BP during the 1st trimester, while a few were classi-
fied under stage I (6) & stage II (7). In addition, 5 out of 43 
experienced a hypertensive crisis. In Group B, 19 women had 
elevated BP, 7 were in stage I & 6 were in stage II while 10 
experienced a hypertensive crisis (Table 4).

Mode of Treatment received by pregnant women during 
RCT
Labetalol Group 
This group received a 20 mg intravenous slow bolus dosage 
of labetalol with an escalation of 20mg every 20 minutes af-
ter every 20 minutes. Oral labetalol was administered during 
the 2nd trimester, which normalized BP in 2 patients. How-
ever, pregnant women in stages I&II and hypertensive crisis 
remained approximately the same till the administration of IV 
Labetalol, led to immense improvement in BP. In Group A. No 
patient experienced a hypertensive crisis following IV Labet-
alol infusion, and the number of pregnant women with normal 
BP increased.

Hydralazine Group 
A gradual IV bolus of 5 mg of hydralazine was adminis-
tered every 20 minutes in RCT until the desired outcome was 
achieved, with a maximum of 3 doses possible. BP of all pa-
tients monitored continuously during the procedure, every 15 
minutes, while also taking their overall health into account. 
Administration of oral hydralazine during the 2nd trimester 
only normalizes pregnant women with elevated BP. However, 
patients in stages I&II and hypertensive crisis remained ap-
proximately the same. IV Hydralazine was administered which 
led to significant improvement. 2 patients experienced a hyper-
tensive crisis following IV infusion, till the last trimester.

Impact on Overall BP range during pregnancy 
Overall Variation of BP among Group A patients was 77% in 
120-129 systolic and > 80 diastolic and 16% in>120 systolic 
and 80 diastolic while 86% of Group B were in 120-129 systol-
ic and > 80 diastolic and 7% in >120 systolic and 80 diastolic.

Statistical Analysis 
Tukey's multiple comparisons test was applied under 3way 
ANOVA (multiple comparisons) to determine the effects of 
3 independent categorical variables (or factors) on a continu-
ous dependent variable. HTN levels in different stages were 
compared with before and after treatment in 3 trimesters. A 
comparison was made for both oral and IV treatment. results 
showed a significant <0.0001 between variables.

Group A Group B
Figure 1: Pathological Condition of Pregnant Women Before 

Treatment.
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Table 4: Baseline values of HTN patients before treatment 
women in both groups (1st Trimester) in both Treatment 

groups.

Group A 
Baseline values of HTN patients 
before treatment (1st Trimester)

 Normal ≥120 & 80 0
 Elevated 120-129≥80 25
Stage I 130-139 
or 80-89 7
Stage II At least 140
or at least 90 6
Hypertensive Crisis
 ( ≥180/≥120) 5
Group B
 Normal ≥120 & 80
 Elevated 120-129≥80 19
Stage I 130-139
or 80-89 7
Stage II At least 140 
 or at least 90 6
Hypertensive Crisis
 (≥180/≥120) 10

Table 5: Impact of treatment on HTN levels of pregnant women.

     (Ist Trimester)        (2nd trimester) (2nd trimester) (3rd trimester)
Number of 
Pregnant women 

Baseline values of 
HTN before treatment 

HTN levels After Oral 
Treatment

HTN levels After IV 

Treatment
HTN levels after 
extensive IV Treatment 

Labetalol Hydralazine Labetalol Hydralazine Labetalol Hydralazine Labetalol Hydralazine
Normal 
≥120 & 80

0 0 2 1 2 1 13 2

Elevated 
120-129≥80

25 19 23 26 26 26 20 29

Stage I
 130-139 or 80-89

7 7 9 6 10 7 7 6

Stage II 
At least 140 
or at least 90

6 7 4 6 4 5 3 2

Hypertensive 
Crisis 
( ≥180/≥120)

5 10 5 4 1 4 0 4

Discussion
Both Labetalol and Hydralazine can be recommended as an-
tihypertensives for the treatment of severe HTN during preg-
nancy. Although hydralazine has been used safely in pregnant 
women for many years, there is a greater chance of adverse 
consequences.  Incidence of maternal issues were observed 
during hydralazine treatment though statistically insignificant. 
Labetalol is a commonly used α-&β-adrenergic blocker be-
cause of its rapid and sustained effects and low risk of side 
effects in both mother and infant. (27%) pregnant women ex-
perienced nausea & vomiting, headaches mild chest pain with 
Labetalol Which was less with hydralazine (25%). The study 
identified a significant association between HTN during preg-
nancy and a family history of increased BP. Individuals with a 
familial predisposition to HTN exhibited elevated blood pres-
sure levels during pregnancy, regardless of their group alloca-
tion. This indicates a genetic predisposition to hypertension, 
highlighting the importance of considering family medical his-

tory in prenatal care. Elevated blood pressure poses significant 
risks to maternal and fetal health, potentially resulting in pre-
eclampsia, eclampsia, or intrauterine growth restriction. 

Conclusion
Current study concluded that labetalol improves BP regulation. 
Pregnancy, particularly critical circumstances, demands metic-
ulous evaluation and prudent decision-making in the adminis-
tration of medications. The safety profile of a medication must 
be evaluated in conjunction with an appropriate dosage. The 
selection of medication should be guided by the practitioner's 
experience and judgment until conclusive data on the superior-
ity of labetalol or hydralazine are available.

Limitations of the study: After 2 blood pressure readings, the 
study proforma's blood pressure records were abandoned. De-
spite the American College of Obstetricians and Gynecologists' 
recommendation of a 10 mg parenteral Hydralazine dose, a 5 
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Table 6: Tukey's multiple comparisons test.
Tukey's multiple comparisons test Mean 

Diff.
95.00% CI of 
diff.

Below 
threshold?

Summary Adjusted 
P Value

Normal ≥120 & 80: Before treatment vs. Elevated 120-
129≥80:               
Before treatment 

-22 -33.53 to 
-10.47

YES **** <0.0001

Normal ≥120 & 80: Before treatment vs. Elevated 120-
129≥80: Oral Treatment 2nd Trimester 

-24.5 -36.03 to 
-12.97

Normal ≥120 & 80: Before treatment vs. Elevated 120-
129≥80: IV Treatment 2nd Trimester 

-26 -37.53 to 
-14.47

Normal ≥120 & 80: Before treatment vs. Elevated 120-
129≥80:3rd Trimester extensive IV treatment

-24.5 -36.03 to 
-12.97

Normal ≥120 & 80: Oral Treatment 2nd Trimester vs. El-
evated 120-129≥80: Before treatment 

-20.5 -32.03 to 
-8.966

Normal ≥120 & 80: Oral Treatment 2nd Trimester vs. El-
evated 120-129≥80: Oral Treatment 2nd Trimester 

-23 -34.53 to 
-11.47

Normal ≥120 & 80: Oral Treatment 2nd Trimester vs. El-
evated 120-129≥80: IV Treatment 2nd Trimester 

-24.5 -36.03 to 
-12.97

Normal ≥120 & 80: Oral Treatment 2nd Trimester vs. El-
evated 120-129≥80:3rd Trimester extensive IV treatment

-23 -34.53 to 
-11.47

Normal ≥120 & 80: IV Treatment 2nd Trimester vs. Elevat-
ed 120-129≥80: Before treatment 

-20.5 -32.03 to 
-8.966

Normal ≥120 & 80: IV Treatment 2nd Trimester vs. Elevated 
120-129≥80: Oral Treatment 2nd Trimester 

-23 -34.53 to 
-11.47

Normal ≥120 & 80: IV Treatment 2nd Trimester vs. Elevat-
ed 120-129≥80: IV Treatment 2nd Trimester 

-24.5 -36.03 to 
-12.97

Normal ≥120 & 80: IV Treatment 2nd Trimester vs. Elevat-
ed 120-129≥80:3rd Trimester extensive IV treatment

-23 -34.53 to 
-11.47

Elevated 120-129≥80: Oral Treatment 2nd Trimester vs. 
Stage II At least 140or at least 90:3rd Trimester extensive 
IV treatment

22 10.47 to 33.53 **** <0.0001

Elevated 120-129≥80: Oral Treatment 2nd Trimester vs. 
Hypertensive Crisis (≥180/≥120): Oral Treatment t 2nd Tri-
mester 

20 8.466 to 31.53  0.0001

Elevated 120-129≥80: Oral Treatment 2nd Trimester vs. Hy-
pertensive Crisis (≥180/≥120): IV Treatment 2nd Trimester 

22 10.47 to 33.53 **** <0.0001

Elevated 120-129≥80: Oral Treatment 2nd Trimester vs. Hy-
pertensive Crisis (≥180/≥120):3rd Trimester extensive IV 
treatment

22.5 10.97 to 34.03 <0.0001

Elevated 120-129≥80: IV Treatment 2nd Trimester vs. Stage 
II At least 140or at least 90: Oral Treatment t 2nd Trimester 

21 9.466 to 32.53 **** <0.0001

Elevated 120-129≥80: IV Treatment 2nd Trimester vs. Stage 
II At least 140or at least 90: IV Treatment 2nd Trimester 

21.5 9.966 to 33.03 <0.0001

Elevated 120-129≥80: IV Treatment 2nd Trimester vs. 
Stage II At least 140or at least 90:3rd Trimester extensive 
IV treatment

23.5 11.97 to 35.03 <0.0001

Elevated 120-129≥80: IV Treatment 2nd Trimester vs. Hy-
pertensive Crisis (≥180/≥120): Oral Treatment t 2nd Tri-
mester 

21.5 9.966 to 33.03 **** <0.0001

Elevated 120-129≥80: IV Treatment 2nd Trimester vs. Hy-
pertensive Crisis (≥180/≥120): IV Treatment 2nd Trimester  

23.5 11.97 to 35.03 <0.0001

Elevated 120-129≥80: IV Treatment 2nd Trimester vs. Hy-
pertensive Crisis (≥180/≥120):3rd Trimester extensive IV 
treatment

24 12.47 to 35.53 <0.0001
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Elevated 120-129≥80:3rd Trimester extensive IV treatment 
vs. Stage II At least 140or at least 90:3rd Trimester extensive 
IV treatment

22 10.47 to 33.53 **** <0.0001

Elevated 120-129≥80:3rd Trimester extensive IV treatment 
vs. Hypertensive Crisis (≥180/≥120): Oral Treatment t 2nd 
Trimester 

20 8.466 to 31.53   0.0001

Elevated 120-129≥80:3rd Trimester extensive IV treatment 
vs. Hypertensive Crisis (≥180/≥120): IV Treatment 2nd Tri-
mester 

22 10.47 to 33.53 **** <0.0001

Elevated 120-129≥80:3rd Trimester extensive IV treatment 
vs. Hypertensive Crisis (≥180/≥120) 3rd Trimester exten-
sive IV treatment

22.5 10.97 to 34.03 <0.0001

mg dose was chosen because the women in the study popula-
tion were not overweight.

Recommendations: In cases of severe HTN diagnosed during 
pregnancy before 20 weeks of gestation, labetalol should be 
recommended for treatment, targeting a systolic BP =160 mm 
Hg or a diastolic BP= 110 mm Hg, or a systolic range of 120 to 
159 mm Hg and a diastolic range of 80 to 109 mm Hg. The de-
cision to treat chronic hypertension at lower BP levels should 
be guided by discussions with the patient and the presence of 
comorbid conditions that may necessitate reduced BP. Induc-
tion of delivery in pregnant women with chronic hypertension 
is not recommended before 37 weeks of gestation, except in 
the presence of additional indications.
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