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ABSTRACT

This study was aimed to find out the differences in the pregnancy outcome of PIH women treated with the antihypertensive drugs methyldopa and
nifedipine. The prospective observational study was conducted in a multi specialty hospital at Coimbatore with 161 PIH diagnosed women. Women
were categorised into the no-drug group, methyldopa group, nifedipine group and methyldopa with nifedipine group. All the women were
monitored from diagnosis to delivery. The maternal and neonatal data were collected and analysed. The drugs were significantly controlled the
blood pressure (BP) from base to end (P<0.001). There was no significant difference in the reduction of BP between the drugs. Cesarean delivery
(>90%) and preterm delivery were high across all the groups. No significant difference was seen between these groups. The AGA (Average for
gestational age) babies were significantly higher with a no-drug group (83%) and lower with nifedipine group (40%). Two women were reported
with HELLP syndrome in methyldopa with nifedipine group. No significant difference was found in terms of pregnancy outcome between these
groups except for eclampsia and AGA. Eclampsia was affected more with 14% in methyldopa with nifedipine group. We found similar outcomes;
there were no significant changes between methyldopa, nifedipine, and the no-drug treatment. The antihypertensive drugs nifedipine and
methyldopa both were significantly reduced the BP. The maternal and neonatal complications were similar between these two drugs. No beneficial

effect can be identified one over another.
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Pregnancy-induced hypertension (PIH) is associated with the
various problems in pregnancy outcome. The complications of high
blood pressure (BP) during pregnancy are detrimental [1]. The
elevated or uncontrolled BP leads to early and cesarean delivery also
caused various complications to both mother and fetus. Indeed, the
PIH resolves postpartum it causes various maternal and fetal
morbidity and mortality [2]. Growth retardation and fetal mortality
are the serious complications in PIH pregnancy. The development of
PIH often required medications to control the BP. Antihypertensive
drugs are used to control the BP within the normal range which
further reduces the PIH related complications. Although various
drugs are used to treat the PIH, the benefits of antihypertensive
medication in PIH is inconsistent [3] and the use of antihypertensive
medication as well as treatment targets in PIH remains controversial
[4]. The chosen drug should be safe and effective to both mother and
fetus in terms of reduction in PIH complications. Hence this study
was planned to find out the differences in treatment outcome
between the different types of antihypertensive drugs used in the
treatment of PIH.

The study was approved by the Institutional ethics committee
(EC/AP/102/09-2009, Date: 12-08-2009) at kovai medical center
and hospital, Coimbatore, Tamilnadu, India. The observational study
was carried out at kovai medical center and hospital from January
2009 to December 2014. A pregnant woman diagnosed by a
physician as PIH is the elementary criteria to include into the study.
Informed consent was obtained from all the women who are
included in the study. Antenatal, perinatal and neonatal data were
collected from the patient medical records and from the hospital
database. Diabetes mellitus, gestational diabetes mellitus,
hypertension, renal disorder, autoimmune disease women were not
included in the study.

The PIH diagnosed women were categorised according to the drug
that they received for their treatment. The groups are Group 0-
women who received none of the drug, Group 1-women who
received nifedipine, Group 2-women who received methyldopa and
Group 3-women who received nifedipine and methyldopa. The
baseline BP (taken at the time of PIH diagnosed) and end BP (mean

of last 4 BP value) were taken to analyze the effect of the drug on
reduction of BP.

Cesarean section, eclampsia, preterm delivery (delivery before 37th
week of gestation), apgar score <7 at 1st min, low birth weight
(LBW) (baby birth weight lower than 2500 grams), intrauterine
growth restriction (IUGR) (baby birth weight is below the tenth
percentile of the average for the gestational age), HELLP syndrome
(hemolysis, elevated liver enzyme and low platelet count), small for
gestational age (SGA) (baby birth weight, length or head
circumference lies below the 10th percentile of weight for that
gestational age) were considered as PIH associated pregnancy
complications for the outcome analysis.

SPSS package version 20.0 for windows was used to do the
statistical analysis. Pairedt’ test was used to find out the control of
blood pressure level before and after treatment. One-way ANOVA
was done to find out the significance of reduction of BP and outcome
between the treatments of PIH. P value (P<0.05) was considered as
significance.

Totally 161 eligible women were included in the study. Of which 161
women 30 women were received no drug (Group 0), 50 women have
received nifedipine (Group 1), 46 women were received methyldopa
(Group 2) and 35 women were received nifedipine+methyldopa
(Group 3). Eighty-two percent of women were treated by drugs for
PIH complication and 18% of women were not treated by any drugs.
The drugs used for the treatment are methyldopa-250 mg, 500 mg
(28.35%), nifedipine-5 mg, 10 mg (26.73%). Around 21% of women
received both the drugs methyldopa and nifedipine.

BP for all the women was regularly monitored and it was controlled
well. Details were presented in table 1. The mean baseline BP, taken
at the time of PIH diagnosed was 128.30+85.03 (13.38/8.67),
135.49/90.11+(18.03/10.72), 133.10/89.23+(14.28/10.36) and
134.40/88.91%(15.33/10.47) for group 0, 1, 2 and 3 respectively.
For the entire group, BP was significantly reduced from baseline to
end. All the drugs were significantly controlled the BP level from
base to end. But there was no significant difference in the reduction
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of BP between the drugs. It was similar to a study done on the
comparison of nifedipine with methyldopa in Srilanka on 126 PIH
patients where the systolic and diastolic BP for nifedipine and
methyldopa were significantly reduced from base to end [5]. The
same result found with the study conducted at a national university
hospital, Singapore, concluded that short-term treatment with
methyldopa significantly reduced the maternal blood pressure [6].

A study by Afzal Qasim et al. [7] and Deepanjali lomte [8] compared
the effectiveness of BP control between labetalol and methyldopa in
PIH women and reported that the labetalol shows better BP control
than methyldopa. When compare the effect of methyldopa alone and
methyldopa with nifedipine, the BP reduction was same.

A study by Jayasutha ] et al. [9] reported that methyldopa is effective
in controlling BP in mild hypertension in PIH and for moderate to
severe hypertension methyldopa with nifedipine is effective.
Contrary to above say the study by Ganeshan et al. reported that the
BP control was better with nifedipine than methyldopa [10]. In our
study, we found that there was no significant difference in the
control of BP between nifedipine and methyldopa. Both drugs were
produced the same effect on control of BP. The combination of
methyldopa and nifedipine were also produced a similar effect on
control of BP.

The pregnancy outcome details were given in table 2. Cesarean
delivery was high across all the groups’ women. Ninety-four percent
of women given birth through cesarean delivery whereas only 6% of
women delivered through vaginal. All the women in group 0 have
given birth through cesarean delivery. No significant difference
found between the groups for types of delivery (P>0.05). Preterm
delivery was registered more; around 70% of delivery was preterm
delivery. The mean delivery week for all the groups was before the
37t week of gestation.

A total of 161 PIH women was given birth to 168 infants. Two fetal
deaths were reported, each one from nifedipine and methyldopa
groups. IUGR has recorded 14% and 20% with methyldopa and
nifedipine group. Around 50% of the babies were AGA with drug
treatment group and more than 80% of babies were AGA with no
drug group. The AGA babies were significantly higher with a no-drug
group (83%) and lower with nifedipine group (40%). Around 40%
of babies were SGA and 60% were LBW in drug treatment groups
and no significant difference have been noted between these drugs

group.

Two women were reported with HELLP syndrome in methyldopa
with nifedipine group. The 1st minute Apgar score below 7 was
15.6% with no-drug group whereas 36% and 41% of babies were
scored below 7 with methyldopa and methyldopa with nifedipine
group respectively.

Sibai et al. [11] reported that (compared 300 PIH women for the
perinatal outcome of treatment by methyldopa versus no drug) the
treatment with methyldopa did not improve the pregnancy outcome.
The calcium channel blocker nifedipine controls the blood pressure
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as other anti-hypertensive drugs do, but the advantages over the
other drugs to pregnancy outcome need to be established [12].
When compared to methyldopa the perinatal outcome was not
changed with nifedipine; both drugs were given similar pregnancy
outcome [5].

We also found the similar outcome as above mentioned; there were
no significant changes in the outcome of PIH between the
methyldopa, nifedipine, and no drug treatment. A study done on
methyldopa versus no drug treatment in the management of mild
preeclampsia showed that there was no much difference in the
occurrence of IUGR between the methyldopa group and no drug
treatment group [13]. We also found the same that there was no
difference in the incidence of IUGR between the methyldopa group
and no drug group.

Randomised clinical trial by Elhassan et al [14] compared the
treatment of preeclampsia between methyldopa and no drug found;
eclampsia and perinatal death were more with treatment group than
the non-treatment group. Similar results found in our study, the
eclampsia rate was high with no drug compared to methyldopa
group, but contrary to death, one perinatal death occurred with
methyldopa group and nifedipine group against no perinatal death
with no-treatment group.

A study by venkateswaramoorthy et al. reported that along with a
marked reduction in BP maternal and neonatal complications were
also reduced when methyldopa combined with nifedipine in the
management of PIH [15]. We do found the same result that there
was a good reduction in BP with the combination of methyldopa and
nifedipine but the maternal and neonatal complications were not
significantly changed when compared with individually treated
groups. No significant difference was found in terms of pregnancy
outcome between these drugs treatment except for eclampsia.
Eclampsia was affected more with 14% in methyldopa with
nifedipine group whereas no women were affected with eclampsia
in the no-drug group.

Antihypertensive drugs play an important role in managing BP.
Many trials have been demonstrated its efficacy, but it may cause
adverse effects [16]. There was an adequate control of BP in the no-
drug group and the maternal and neonatal outcomes were also good
comparatively with other treatment groups.

The drug groups were also not developed any drug related
problems. The maternal and neonatal outcomes were similar
between these groups with adequate control of BP.

The antihypertensive drugs nifedipine and methyldopa both were
significantly reduced the BP. The pregnancy outcomes in terms of
perinatal complications were same between these two drugs. No
beneficial effect can be identified one over another drug. The
combined effects of these two drugs were also similar when given
separately. The adequate BP control by any antihypertensive drugs
may give good pregnancy outcome.

Table 1: BP values at various stages

Measurement Nifedipine (n=50) Methyldopa (n=46) Nife+M. dop (n=35) No drug (n=30)
Baseline BP mm/Hg
Systolic 135.49+18.03 133.10+14.28 134.40+15.33 128.30+13.38
Diastolic 90.11+10.72 89.23+10.36 88.91+10.47 85.03+8.67
End BP mm/Hg
Systolic 132.70+14.40 132.46+14.08 133.97+19.35 131.80+15.45
Diastolic 89.50+9.41 87.95+9.19 91.37+11.92 88.50+11.52
Postpartum BP mm/Hg
Systolic 130.44+10.46 130.43+8.58 131.52+11.14 130.00+15.31
Diastolic 88.56+5.97 85.62+6.80 85.07+5.38 84.63+6.19

P =0.001* P =0.000* P =0.000* P =0.001*

* P value is significant (P<0.05), Nife+M. dop-Nifedipine and Methyldopa
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Table 2: Maternal and neonatal complications

Complications Nifedipine (n=50) % Methyldopa (n=46) %  Nife+M. dop (n=35) % No drug (n=30) % P Value
Cesarean delivery 94 91.3 94.28 100 P=0.454
Vaginal delivery 6 8.69 5.71 0 P=0.454
Week of delivery 34.45+3.26 34.31+2.90 35.71+£2.37 36.23+£1.9

Term delivery 32 41.30 25.71 46.66 P=0.265
Preterm delivery 69.26 60.41 75 56.25 P=0.376
LBW 61.53 56.25 61.11 43.75 P =0.457
NBW 40 45.65 40 60 P=0.313
SGA 42 37.5 41.66 21.87 P=0.234
AGA 40 60.86 54.28 83 P =.002*
IUGR 20 14.58 11.11 6.25 P=0.391
Apgar<7 at 1st min 36 25 41.66 15.62 P=0.101
HELLP 0 0 2 0 P=0.428
Eclampsia 6 2.17 14.28 6.66 P =.049*

* P value is significant (P<0.05), Nife+M. dop-Nifedipine and Methyldopa

LIMITATION OF STUDY

The study limited to the analysis of the occurrence of complications
but not deals or interprets with remedial actions taken in the
management of PIH. The combination of two drugs and cesarean
delivery were may be the necessary actions to halt the adverse effect
of PIH, but in our study, we considered the cesarean delivery as one
of the maternal complications. The same way the combination of
drugs been considered as a separate group for the analytical
purpose.
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