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ANTIHYPERTENSIVE EFFICACY AND PERINATAL 
SAFETY OF 1\1ETHYL DOPA, NIFEDIPINE 

AND l\1ETAPROLOL IN PREGNANCY 
INDUCED HYPERTENSION 
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SUMMARY 
Gestational hypet·tension on·ut·s as a consequence of physiological altenttions 

that occm· in pt·egnancy. The tht·ee antihypet·tensive ch-ugs namely methyl-dopa, 
nifedipine and mctapt·olos wet·e studied fot· theit· antihypet·tensive eflicacy and 
pednatal safety in 75 patients (25 in eadt gnlllp). All the ch·ugs had considentble 
antihyputensive ell'ed, hut the mean percentage fall in BP was mot·e in patients 
taking nifedipine. The mean gestational age in all the gnlllps was comparable. 
In puinatal outcome, there was no significant dill'et·ence in the mean hit"th weight 
of the hahies in the tlu-ec gn111ps, the Apgat· Scm-c at 5 min was hettet· and also the 
dunttion of stay in NICU was minimum, in nifedipine gnlllp, No pednatal death 
was repot·ted in nil'edipine gnlllp while 2 each wet·e npot·ted in othet· two gnlllps. 

INTRODUCTION 
Pregnancy induced hypertension a ffccts 

approximately 10% o f all pregnant women. 
It is still a maj or cause of obstetrical 
and perinatal mortality accounting for 17.2% 
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o f total matern al mortality and 22.2% of 
total perinatal mortality in India (Sapre 
et al. , 1996). The rol e o f antihypertensive 
therapy is controversi al, some advocating 
aggressive drug therapy , while others 
recommending no treatment at all. H ow
ever, the current consen sus is that 
antihypertensive therapy during pregnancy 
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has potential useful ness when PI H severe 
enough to warrant termination of pregnancy 
develops before neonatal survival is likely, 
(Weir, 1979). 

There arc many types or drugs that may 
be used to control maternal hypertension, 
prevent proteinuria and improve perinatal 
results. Methyldopa is considered as a 
preference drug for treating Pil-l (Redman 
et al, 1 97o). The initial reservations about 
the safety or calcium channel blockers ami 
beta blockers in Pil-l have been proved 
to be uncalled for by numerous favourable 
reports appearing during recent years with 
regard to efficacy and sa rety () r these drugs. 

The �p�r�~�s�e�n�t� study was designed for 
evaluating the antihypertensive ellccts and 
perinatal safety or mcthyl-clopa, nikdipine 
(calcium channel blocker) and mctaprnlol 
(beta blocker) in moderate tn severe 
hypertension. 

MATERIAL AND METHODS 
The study was conducted in the De

partment or Gynaecology and Obstetrics 
in collaboration with Department or 
Pharmacology and Therapeutics, Govt. 
Medical College and SMGS Hospital, 
Jammu. 

All hypertensive pregnant patients seen 
from 1.1.95 to 31.5.90 were screened lor 
inclusion in the study. Eligibility require
ments included a primigravid<! with a 
singleton pregnancy with gestatinnal age 
between 20-40 weeks and diastolic blood 

pressure (DBP) ol > 100 mm Hg with 
proteinuria and oedema. Multi-gravidas or 
patients with DBP > 90 mm 1-lg antedating 
pregnancy, previous history or 
antihypertens ivc drugs, any co-existing rena I 
or vascular disease, diabetes, cardiac 

pathology, asthma and oliguria were 
excluded from the study. 

After obtaining informed consent, these 
75 patients were randomly divided into 
three groups namely, Group I patients were 
treated with methyl-dopa, 250 mg TDS 
to 2 gms per clay. Group If patients were 
put on nikdipinc 10 mg TDS to 120 mg 
per clay and group Ill were given metaprolos, 
100 mg OD to 400 mg per clay. 

The patients were kept on daily follow 
up lor: pulse rate, BP and proteinuria. If 
after initial dose, the ,:esponse was un

satisfactory' the dose 0 r drug was increased. 
The roeta I surveillance was clone by clinical 
examination and ultrasonography. Perinatal 
outcome was assessed and any adverse 
maternal or foetal side ellects were noted. 

The data was statistically analysed 
using students's ·'t" test. 

RESULTS 
The mean maternal age and gestational 

age at the start ol study were comparable 
in all the three groups. (Table 1) The mean 
duration of treatment was 17.2R + 11.58; 
12.5 + o.17 and 1 o.X + 11.54 days with 
group I, II and Ill respectively. No 
maternal death was reported in the series 
(Table I). 

The mean pre-treatment BP in three 
therapeutic groups was 1 o3. 7o + 7.1 7/110.56 
+ 5.0X mm or J-Ig in patients taking methyl
dopa (Group 1), 174.48, + 17.89/112.96 
+10.28 mm or Hg, in patients taking 
nilcdipine (Group Il) and lo5.52 + 5.84/ 
108.o +4.24 111111 or Hg in patients taking 
mctaprolol (Group Ill). The mean 
post-treatment BP showed a significant 
fall in all the three groups and 
was 132.72 +6.4/82. 72 +8.85. 
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Tahlt! I 
GESTATI<?NAL AGE, DURATION OF TREATMENT 

AND RESPONSE TO TREATMENT 

. Methyl-dopa 

(n=25) 

Mean Age or Patients 

(in years) 24.24 + 3.5o 

Mean Gesta tiona I 
age at start or 
Rx (in weeks) 33.112 + 1.73 

Mean Duration or 
Rx (in days) 17.2K + 1 l.5K 

Mean Pre Rx BP (in mm Hg) 
Systolic BP 1 o3. 711 + 7.17 
Diastolic BP 110.50 +5.0K 

Mean Post Rx BP (in mm Hg) 
Systolic BP 132.72 + 11.4 
Diastolic BP K2.72 + K.K5 

Maternal Deaths nil 

in group I, l2o.92 + 11 .2/7K.24 
+7.06 mm or Hg, in group II and 
132.42 + o.oo/84.5 + 6.o5 mm or Hg in 
Group 111. 

The mean percentage fall notnl \\·ith 

METHYL DOPA NIFEOIPINE METAPROLOL 

.PRE RxSBP 
• POSTRxSBP 
OPRE Rx DBP 

DPOST Rx OBP 

Nifedipine Metaprolol 

(n=25) (n=25) 

24.X4 +4.24 25 + 4.31 

34.RO + 2.11 33.38+ un 

12.5 + 0. 17 111.8+11.54 

174.48 + 17.R9 1115.52+ 5B4 
112.90 + 1"rl.2X .1 08 .11 + 4.24 

12o. n + 11.2 132.42 + 6.00 
78.24 + 7. ()() 84.5 + o.os 

nil nil 

methyl-dopa, nifedipine and 

metaprolol was 18.95/25.18; 27.2/30.74 
and 20.00/22.19 respectively (Fig.1 ). Un
S<Ilisfactory response to drug treatment 
was seen in 5 p<llients in Group I 

METHYL DOPA NIFEDIPINE METAPROLOL 

�I�~ �~�- l. : Brtr dit1gra111 lkpit...·ting lt1ll in �1�~�1 �1� in lhl'l.'l' l:ig. 2.: Har di:q;r:111l �~�.�k�p�i�v�t�i�n�g� lllPdv lll dclivtry 

therapeutic group:-; in three thcrapC'utic groups 

�~� 

___ l 

J · 
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Tahle II 
INDICATIONS FOR THE CAESAREAN SECTION 

Indication 

Methyl-dopa 

(n=6) 

Uncontrolled Hypcrtcnsion3 
Failed Induction 
Foetal Distress 
Non progress nr labour 

2 

out of which 3 unclcrwcnt cacsa rca n sect ion 

ancl in the rcm;1 ining 2 patients nil"cd ipinc 
was added. Three patients showed inad
equate response to nil"cdipinc in group If, 
while one was managed with emergency 
cacscrcan section and in two beta-blockers 
were added. Seven patients in group Ill 
hac! unsatisfactory response drug dosage 
with beta-blockers; in 4 p<1ticnts nifcdipinc 
was added and in 3 pa ticnts cacscrc<l n section 
was done. 

Majority or the patients in the study 
series had vagina I del ivcry, cacscrca n sect i(,n 
was done in (i patic1ils in group I while 
5 patients C<lch in group If and Ill un
dcrwcn t cacserca n �~�e�e�l� ion (Fig 2). Various 

SYSTOLIC BP DIASTOLIC BP 

Fig. 3.: Jbr di.q;r;1111 dcpivling llll',l/1 

fall in Ill' in three thnapl"utic· groups 

�~�- �-

Number or patients 

Nil"cdipinc 

(n=5) 

3 

Mctaprolol 

(n=5) 

3 

2 

indications ro r which o1escrea n sect ion were 
clune arc shown in Table fl. 

No significant side etlects were noted 
during the study. Only 3 patients with methyl
dopa group reported excessive sedation during 
the initial treatment days. Four patients 
taking nil"cdipinc reported tachycardia and 
headache, which gradually settled without 
any mcdicatiun and did not ncccssilille 
withdrawal or drug. None or the patients 
in group Ill showed significant maternal 
or foetal bradycardia. 

PERINATAL OUTCOME 
The perinatal outcome was better in 

mothers trcatc:d with nil"cdipinc as com
pared to mothers treated with methyl-dopa 
ami mctaprolol (Table Ill). There was no 
:-,ignificantdiiTcrcncc in the mean birth weight 
in all the three groups. 

In group I mean gestational agcatdclivery 
was 36.47 days. 22 (KK%) babies had Apgar 
score (A/S) > K at 5 minutes, 5 (20%) 
neonates needed admission to NICU 
(Neonatal Intensive Care Unit) with mean 

durationnrstay or 5.o + 3.05 days. 4 babies 
were small for date and 2 perinatal deaths 
occurcd. One was late intrauterine death 
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Tahlc III 
PERINATAL OUTCOME 

Mean Birth 
Weight 

(in kg) 

A /S > 8 at 5 min 

Admission to 
NJCU 

Mean duration • 
of stay in 
days) in NICU 

Small for date 
(lUGR) 

Perinatal 
deaths 

Methyl-dopa 

(n=25) 

2.M + 0.46 

) ) ('-''../ IC/ ) ..... _. nu If, 

5.6 + 3.05 

4 (16%) 

2 (8 %) 

at 32 weeks due to uncontrolled hyper
tension with JUGR, another died arter two 
days of birth due to prematurity 
(Wt l.2 kg). 

In group 11, mean gestational age at 
delivery was 36.43 weeks. 24 (96%) babies 
had A /S > 8 at5 minutes, 4 (I 6%) neonates 
needed admission to NICU with a mean 
duration of stay or 3.6 + 2.41 days and 
5 (20%) out or 25 were small for date 
babies. No perinatal death was seen in this 
group study . 

In group 111, me<ln gestational age at 
delivery was 36.78 days, 21 (84 1/r; ) babies 
had A /S > 8 at 5 minutes. NICU admission 
was needed in 5 (2Qilt- ) babies with a mean 

N irecl ipine 

(n=25) 

2.64 + 0.32 

4 (I 6%) 

3.6 + 2.41 

5 (209i.) 

Metaprolol 

(n=25) 

2.65 + 0.51 

21 (84%) 

5 (20%) 

5.2 + 2.36 

4 (16%) 

2 (8 %) 

duration or stay in NICU 5.2 + 2.36 clays, 
4 (161Yr; ) babies were sm;dl for date and 2 
perinatal deaths were observecl in this group. 
One was IUD (Intrauterine death) at 32 weeks 
due to uncontrolled hypertension and 
proteinuria; other baby expired on 8th day 
due to prematurity with septicaemia . 

DISCUSSION 
The cause or PIH is not exactly known. 

The treatment is therefore aimed at re
lieving the symptoms and termination or 
pregnancy as soon <IS the foetus is con
sidered able to survive. Bed rest, whether 
partial or absolute is important. Some women 
with PI H go into l<1bour spontaneously. 

-' 
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For those who clo not, the accepted 
practice is to induce labour at 37th or �3�~�l�h� 

week of gestation. Ir the subsequent 
progress is slow or it" the conditions arc 
unt"avourablc for induction then the baby 
should be clclivcrcd by cacscrcan section 
(Dartary and Dartary, 1995). The usc or 
various antihypertensive drugs in 
attempt to prolong pregnancy nr mndit"y 
perinatal outcome in pregnancies 
complicated by various types and 
severities of hypertensive disorders 

has hcen or considerable interest. 
ln our study series, methyl-clnpa 

cffcctivcl y . I owe red the prc-lrca tmcnl BP 
from 163.76 + 7.17/110.56 �~ �- 5.0i-l to 132 
72 + 6.4/ R2.72 + �~�-�~�5� mm Hg. 
Comparable ctlccts were 
noted with the usc or methyl-dopa in 
various studies (Leather ct. al., �1�9�(�1�~� & 
Pierre et al. , �1�9�K�~�)�.� 

N i fcc.! i p in e, <I c a I c i u m c h a nn c I 
blocker was t"irsl used hy Waller and 
Redman in �1�9�~�4 �.� Nil"cdipinc cllcclivcly 
lowered BP rrom 174.4i-l + 17.i-l9/ 112.% 
+ 10.2R to 126.92 + �1�1�.�2�/�7�~ �. �2�4� + 7.0(1 
mm Hg in our study . The main advantage 
noted with this drug over methyl -dopa was 
its rapid onset or action . fts action 
started within 15-20 minutes and 
hypotensive cllcct lasted ror 4-6 hrs . 
Similar duration and ct"t"icacy in lowering 
BP has been reported. (Waller and 
Redman 19R4). Majority or patients (oR%) 
had vaginal delivery concluding 
that in therapeutic doses, nit"cdipinc 
hac! no tocolyl ic cllccl on uterus. It 
is only very high doses which act as 
eflcctivc tocolytic agent (Anderson ct al, 
1979). No maternal or perinatal death was 
reported in this group. 

I 

The clcvclopmcnt of beta-blocker 
drugs stimulated renewed interest in 
controlling maternal BP in interest of 
improving perinatal outcome. 
Melaprolol usee! in our study series was 
effective in controlling BP (Mean % fall 
systol ic / d iastol ic was 20.00/22.19) 

to safe level, with no signit"icant !"octal 
or maternal side cflccts. 
The incidence of perinatal loss and 
intrauterine growth retardation was 
not higher in patients of PIH treated 
with mclaprolol than in patients treated 
with other <Inti-hypertensive drugs 
(Sanslrom, 1979). Statistical Analysis:- Each 
treatment gruup reported a mean 
fall or blood pressure artcr a variable 
period of therapy. The !"all wa s 
statistically significant in all the 
three groups and both systolic and 
diastolic blood pressure witnessed 
sl<Jstically significant f;ill (p < 0.01 in 
nifcdipinc group, p < 0.05 in methyl-dopa 
and mclaprolol group). When the 
three groups were compared mutually 
patients w.Jw received nifcdipine 
showed a greater mean fall in BP (both 
systolic and diastolic) as compared 
to those receiving methyl-dopa and 
mctaprolol and the difference was 
statistically significant (p < 0.05) . 

Neonatal outcome Neonatal 
outcome was cvaiuatcc.l by different 
parameters including mean duration 
or stay in N !CU . The outcome was 
bcllcr in those neonates whose mothers 
received nit"cdipinc (mean stay 
3.6; SD 2.41) for treatment of pregnancy 
inc.lucccl hypertension as comparee! 
tn those who rcceivccl methyl-dopa 
(mean slay 5.6; SD 2.3o) or mclaprolol 
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(mean stay 5.2; SO 2.36); thus the REFERENCES 
neonates in nifedipine grnup 
needed to stay in NICU fur a shorter 
period compared to those in metaprnlol 
and methyl-dopa groups and the 
dillerencc was statistically significant 
(P < 0. 05). 

In conclusion, all the three drugs 
viz methyl-dopa, nii"cdipine and 
metaprolol in our study proved ellective 
in lowering maternal BP without 
significant side ellects, though 
nifidepine group showed grca ie r 
mean perccnt<tgc fall in BP with no 
perinatal dealhs as compared to 
other two groups. 
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