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Comparison of magnesium sulfate and salbutamol for the management of preterm labour

Jaweria Faisal?, Sadia Kanwal?, Zeba Munzar?, Hira Omair?

ABSTRACT

Objective: To determine the efficacy of magnesium sulfate and salbutamol in preterm labour management and compare frequency
and severity of their side effects.

Study Design: Randomized control trial.

Place and Duration: Mother and Child Health Unit Il, Pakistan Institute of Medical sciences Islamabad, from 1% January 2007 to 1% July
2007.

Methodology: The patients with singleton pregnancy and preterm labor pains at 24-36 weeks of gestation were randomly allocated
to Group A (Magnesium Sulfate (MgS04)) and Group B (Salbutamol. All patients were checked for duration of treatment means time
from start of treatment till contractions were ceased and time of delay of delivery, taken from start of treatment till parturition; that
was further divided into <24 hour, 24-48 hours, 2-7 days,7-28 days and >28 days to see prolongation of pregnancy. Efficacy was taken
as less duration of treatment and more time duration in delaying of delivery by each drug. The patients were observed for appearance
of relevant side effects and those were further categorized into no side effects, mild and severe side effects.

Results: Maternal demographic features were similar in both groups. Average duration of treatment of both drugs was similar (20
+5.5 vs. 1945.2) hours with non-significant p value. Average time gained in delaying delivery by salbutamol was more than magnesium
sulphate (6.2 vs. 5.8 days) with p value of 0.04, signifying its better efficacy. In MgS04 group mild side effects i.e. flushing 70%, mild
headache and slight dry mouth 56.6% each, were experienced more than severe side effects like severe vomiting, dizziness and
headache in 3.3% each, dry mouth and sweating in 6.6% patients each. In salbutamol group more events were of severe intensity as
compared to mild and they occurred in majority of patients, as 40% patients had severe maternal tachycardia and anxiety, 36.6%
patients had severe fetal tachycardia. Total 79.9% patients had palpitations and in 33.3% patients it was of severe intensity.
Conclusion: Salbutamol was superior in efficacy but it was associated with more side effects of severe intensity as compared to
Magnesium Sulfate (MgS0O4) that was better tolerated with less side effects mostly of mild intensity so salbutamol is more efficacious
than MgSO4 but should be used with caution.
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INTRODUCTION
1. Associate Professor of Gynae & Obs,
Al Nafees Medical College and Hospital, Islamabad Preterm labor, occurring in 5% to 17% of all pregnancies,
2. Assistant Professor of Gynae & Obs, remains a major unsolved problem in perinatal medicinel.
Al Nafees Medical College and Hospital, Islamabad Prematurity is the most common cause of perinatal morbidity
3. Consultant Gynecologist of Gynae & Obs, and mortality after congenital malformations®® . It is also
City Hospital, Toba Tek Sing responsible for the death of under five years old children and

contributes to their long-term growth impairment if they
survive* Preterm labour refers to onset of labour after age of
viability and before 37 completed weeks of gestation®. Advanced
neonatal care has improved survival of premature infants but
they remain at increased risk of range of adverse neonatal
outcomes including respiratory distress syndrome (RDS),
interventricular hemorrhage, necrotizing enterocolitis, neonatal
sepsis and cerebral palsy®2. It is essential to suppress preterm
labor until the fetus becomes mature enough, unless it is
contraindicated due to intrauterine infections, fetal distress or
bleeding®. Tocolytics are the drugs that can stop the uterine
contractions and thus may improve neonatal outcomes'®
Tocolysis prevents labor for at least 48 hours, which is the critical
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period for antenatal steroid administration or in utero transfer
of fetus to tertiary health center'! 2, Single course of antenatal
steroids is associated with a significant reduction in Respiratory
distress syndrome (RDS), interventricular hemorrhage,
necrotizing enterocolitis and neonatal death34

The ideal tocolytic agent should be easy to administer,
inexpensive, without significant fetomaternal side effects and
effective at delaying preterm birth at least long enough to
permit the use of prenatal corticosteroids!®. Wide variety of
tocolytics are available i.e. beta agonists, Magnesium Sulfate
(MgS04), Atosiban and calcium channel blockers'® 6. Beta
agonists are widely used for prevention of preterm labor but
their several side effects are not uncommon as tachycardia,
palpitations and tremors”!8, MgSO4 has emerged as a new
option that has neuroprotective role along with its tocolytic
action® 2 It is an inexpensive, widely available drug and along
with preterm labour it is also used for preeclampsia?!. It has
narrow therapeutic range but based on high quality evidence, its
risk benefit ratio is in favor of its use so currently it is
recommended for tocolysis and also for prevention of cerebral
palsy in very preterm infants?> 2. The use of MgSO4 is
recommended by RCOG and NICE, in Preterm labor and birth
guidelines?*,

Due to associated risk factors such as inadequate health
services, uncontrolled medical disorders, previous abortions and
anemia the burden of preterm labour and its associated
perinatal morbidity and mortality is high in our country?-, For
its narrow therapeutic range and fear of severe side effects,
MgS04 is not commonly used in our country. Despite applying
international data on our patient, we decided to perform this
study in our setup. This study will add in existing knowledge
along it will help to find out effectiveness and side effects these
tocolytics in our patients. So this study was conducted to
determine the efficacy of magnesium sulfate and salbutamol in
preterm labour management and compare frequency and
severity of their side effects.

METHODOLOGY

This randomized control trial was conducted in Mother and Child
Health Unit II, Pakistan Institute of Medical Sciences Islamabad,
over a period of six months from 1%t January 2007 to 1% July 2007.
Non-probability consecutive sampling was employed to select
60 patients who were admitted with singleton pregnancy and
labor pains at 24-36 weeks of gestation. Detailed history was
taken along with examination. Patients who had vaginal
bleeding, fetal anomalies, ruptured membranes, placental
abruption, placenta previa, previous caesarean section, cervical
dilatation of 4cm and serious medical diseases were excluded.
Preterm labor was defined as the presence of at least 2 uterine
contractions in 10minutes and the cervical dilatation of 0- 3 cm
with less than 50% of cervical effacement in patients of 24-36
weeks of gestation. These patients were divided in two groups
comprising of 30 members in group A and B respectively.
Informed consent was taken after explaining the procedure,
pros and cons of study.

All patients were initially advised bed rest, sedation and
intravenous hydration. If contraction didn’t settle, they were
randomly allocated to Magnesium sulfate, MgS0O4 (Group A) and
salbutamol (Group B). Randomization was done by block
method. All patients were given I/M injection Dexamethasone
for fetal lung maturity.

For Magnesium sulfate group, 4 gram (8cc) of drug and 12 cc
D/W mixed in 20 cc disposable syringe, making 20% solution was
given intravenous over 20 minutes. Then 2 grams I/V infusion
per hour was given until contractions were stopped, maximum
till 48 hours. MgSO4 infusion was continued for 12 hours after
cessation of contractions. Patients were observed for any toxic
effects of MgSO4 as bradycardia, absent reflexes with poor urine
output Salbutamol infusion was prepared by adding 8 ampules
of Ventolin (500 microgram/ ampule) in 500 ml of infusion
solution such as sodium chloride to provide a salbutamol dose
of 8 micrograms per ml of solution. A starting dose of 8
micrograms (16 drops per minute) increasing the rate by 8
micrograms at 30 min intervals until there was diminution in
strength, frequency or duration of contraction. Once uterine
contractions were ceased the infusion rate was maintained at
the same level for one hour and then reduced by 50%
decrements at 6 hourly intervals in all patients, fetal heart rate,
blood pressure, pulse rate, and uterine contractions were
observed. Maximum duration of treatment was 48 hours. All
patients were checked for duration of treatment that was taken
between start of treatment till contraction ceased and time of
delay of delivery means time between start of treatment till
parturition, that was further divided into for <24 hour, 24-48
hours, 2-7 days,7-28 days and >28 days to see prolongation of
pregnancy. Efficacy was taken as less duration of treatment and
more time duration in delaying delivery by each drug. The
patients were observed for appearance of relevant side effects
and they were further categorized into mild, severe and nil.
Group A was observed for flushing, burning at injection site,
vomiting, headache, sweating, dry mouth and dizziness. Group
B was observed for tremors, tachycardia, anxiety, hypotension,
palpitations and fetal tachycardia.

Data Analysis: Data was entered on pre-designed Pro forma and
was analyzed by using SPSS version 10. Descriptive statistics
were calculated. Mean £ S.D was calculated for all quantitative
variables. Frequency and percentages were presented for Parity,
adverse effect and prolongation of pregnancy. In order to
observe statistical significance, patient data including age, parity
and duration of treatment in each group was compared using t
test. Duration of delay of delivery and mode of delivery were
analyzed by using chi- square test. A p value of less than 0.05 was
considered statistically significant.

RESULTS

Total numbers of sixty patients with preterm labour were
enrolled in this study. Maternal demographic features and
clinical characteristics at randomization were similar in both
groups. Mean age was 25 years and mean gestational age was
32.1 weeks in both groups. Relationship of parity shows that
nulliparous women were 33 vs. 30 and multiparous women were
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66 vs.70 in group A & B respectively. Similar were the case with
duration of labour pains (17.4+9.4vs.16.616.3), fundal height
(32+1.8 vs. 3241.7), palpable contractions/10 minutes (2.5+0.5
vs. 2.4+0.7), bishop score (4.1+0.8 vs.3.9+0.9), vaginal leaking
(0.0% vs.0.0%) and discharge (16+1.6 vs. 17+1.8). All these
values were statistically not significant. (Table-I)

Table-I: Frequency of baseline characteristics of study patient,
(N=60)

Variables Group A Group B

Mean + SD (Mgso4) (salbutamol) | p-value
n=30 n=30

Age (years) 25+5.8 2543.9 N.S

Gestational age 32+1.9 32:1.8 NS

(weeks)

Fundal height (cm) 32+1.8 32+1.7 N.S

Palpable

contraction/10 min 2.5+0.5 2.4+0.7 N.S

Bishop score 4.1+0.8 3.940.9 N.S

Vaginal leaking 010 010 N.S

Vaginal discharge 16+1.6 17+1.8 N.S

Duration of labor 17.449.4 16.6+6.3 N.S

pains (hours)

Nulliparous 10(33.3%) 9(30%) N.S

Multiparous 20(66.6%) 21(70%) N.S

Maximum duration of treatment defined in study was 48 hours
in both groups. Average duration of treatment in Group A was
20 5.5 hours while in Group (B), it was 19+5.2 hours, with non-
significant p value. Average time gained in delaying delivery
gained by Magnesium sulfate (MgS0O4) therapy was 141+150
hours (5.8 days) and 149+110.2 hours (6.2 days) in salbutamol
therapy with significant p value. This signifies that efficacy of
salbutamol in delaying delivery was more than MgS04 with
same duration of treatment. (Table-Il)

The time duration of delay of delivery was <24 hour in 13.3% vs.
6.6%, 24-48 hours in 33% vs 9.9 %., for 2-7 days in 30% vs. 46.6%,
7-8 days in 20 % vs. 33.3% and for > 28 days in 3.3% vs 3.3% in

25 -
70% 70% 70%

20 -~
15 -
10 - 0%

20%
5 7 10%
0 i T T

Flushing Burning Vomiting

Headache

group A& B respectively showing that salbutamol was superior
in delaying delivery for longer durations (Table-lIl)

Regarding adverse effects, in group A, the majority of patients
were free of side effects and side effects that occurred were of
mild intensity in most cases. Most common side effect was
flushing but that it was of mild intensity in 21(70%) patients and
was severe in only 3(10%) women. Other adverse effects of
severe intensity occurred in small number of patients as
vomiting, dizziness and headache in 1(3.3%), dry mouth and
sweating in 2(6.6%) patients each. (Fig-1). In salbutamol group
more events were of severe intensity and they occurred in
majority of patients, as 12(40%) patients had severe maternal
tachycardia and anxiety, 11(36.6%) patients had severe fetal
tachycardia other had mild effect. Total 24(79.9%) patients had
palpitations and in 10(33.3%) patients it was of severe intensity.

(Fig-2)

Table-ll: Duration of treatment and time of Delaying delivery
(efficacy), (N=60)
. Group A Group B
Vv |
I\:;;anbf;D (Mgs04) | (Salbutamol) | p —value
- n=30 n=30
Duration of
+ +

treatment (hours) 20£5.5 1945.2 NS

Delayin delivery by | ;1141500 | 149¢1102 | 0.04*

treatment (hours)

*P —value significant at 5% level of significance

Table-lll: Time duration of delaying delivery, Efficacy, (N=60)

Del.ay of MgS04 group, Salbutamol,
delivery/Pregnancy n (% age) n (% age)
prolonged °98 i
< 24 hours 4(13.333%) 2 (6.6%)
24-48 hours 10 (33.333%) 3 (9.9%)
2-7days 9(30%) 14(46.6%)
7-28 days 6(20%) 10(33.3%)
>28 days 1(3.333%) 1(3.3%)
76%
56.6%
B NIL
Mild
B Severe

Sweating Dizziness Dry Mouth

Fig-1: Frequency & Severity of side effects, Group A (MgS04): (N=30)
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Fig-2: Frequency and Severity of side effects, Group B (Salbutamol): (N=30)

DISCUSSION

In our study, the mean age of patients was 25 years, which is
similar to other studies. We found that delay in delivery was
more in salbutamol group but this was associated with many
side effects. The findings of our study are consistent with
previous studies that have shown that beta agonists are
effective tocolytic agents but are accompanied by side effects?”
28 As also seen by Mawaldi et al, who compared subcutaneous
Terbutaline with nifedipine for prolongation of gestation and
found that both equally effective?’.

Mean duration of treatment for MgSO4 was 20 hours that
delayed delivery for 5.8 days that was significantly less than
salbutamol in our study that helped in prolonging of pregnancy
for mean of 6.2 days. This shows that MgS04 is also a good
tocolytic agent but its effectiveness is less than beta agonists.
Saadati N et al in 2014 compared Celecoxib with MgSO4 for
tocolysis?® and found MgSO4 as an effective drug. Similar
findings were also observed by Borna and Saeidi, where
preterm labour was suppressed in 87% patients by MgS04%°.
Kawagoe observed in randomized trial that even beta agonists
become more potent in stopping preterm labor with adjuvant
Magnesium Sulphate. But these results are in contrary to seen
by Crowther CA, who found Magnesium sulfate ineffective at
delaying birth, with no apparent advantages®'. The results of
our study correspond to the findings of Klauser et al who
observed in a Randomized trial that MgSo4 was effective for
tocolysis even at advance cervical dilatation?,

In 2010, Motazedian et al ?’found that salbutamol is associated
with more complications of severe intensity including
tachycardia, palpitation, anxiety and chills like in our study
where most patients had fetomaternal tachycardia and
palpitations and these complications were of severe intensity in
many patients. Phupong et al studied the effect of salbutamol
on prolongation of pregnancy in women with PTL and fond that
tachycardia was the most common side effect, which was
experienced by 85.6% of the individuals. This is in consistence
with our study where most common side effect was maternal
tachycardia. Malwaldi and Duminy also found, in a Randomized

trial that beta agonists are associated with many sideeffcts,’
these observations were like our study. Most side effects of
magnesium therapy occur at higher dose3. Flushing is common
side effect of magnesium therapy but sometimes it become
severe enough that patient has to discontinue therapy. In our
study most patients in magnesium sulfate group had mild
flushing but it was severe in 3 patients. In an RCT done Nikbkhtin
in 2014, 2% patients in the magnesium sulfate group, had to
discontinue therapy because of severe flushing®. Bain reported
in 2013 that the most frequently reported side effects of
magnesium sulfate therapy are warmth or flushing, arm
discomfort or problems at the IV site and sweating without an
increase in major complications (respiratory arrest, cardiac
arrest, death)®*%. These findings correspond well with our
study. Saadati also mentioned that MgS04 is associated with
arm discomfort and pain at injection site?°.

CONCLUSION

Salbutamol was superior in efficacy but it was associated with
more side effects mostly of severe intensity, however;
Magnesium Sulfate (MgS04) was better tolerated than
salbutamol along with less severe side effects thus salbutamol is
more efficacious but should be used with caution.
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