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Efficacy of Nebulized Magnesium Sulphate in the Treatment of
Acute Bronchial Asthma Compared to Nebulized Salbutamol:
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Abstract

Background: Nebulized salbutamol is commonly used in treatment of asthma in
children. The use of nebulized MgSO4 is one of the different treatment options
available during acute exacerbation.

Objective: To compare the efficacy of nebulized MgSO , with nebulized salbutamol
in the treatment of acute asthma in children.

Materials and method: This randomized controlled study was conducted in Dhaka
Medical College Hospital between January to December 2016. Children of 7-12
years with acute exacerbation of asthma were randomized into study group-A
(MgS0O4 group, n=30) and control group-B (Salbutamol group, n=30). Children of
both groups were treated with serial nebulization thrice at 20 minute intervals by
either 2.4 ml (4% MgSO4, 96 mg) or salbutamol (0.15 mg/kg minimum 2.5 mg) with
2.5 ml of isotonic normal saline.

Results: The mean final PEFR were not different between the two groups
(275.0+41.42 L/min in MgSO0,, group and 263+36.17 L/min in salbutamol group). The
increase in PEF was statistically significant and comparable in both groups (by 35.1%
in the MgS0, group and by 42.1% in the salbutamol group). Fischl score improvement
was comparable and significant in both groups (4.31 to 0.43 in MgSO0, group and
4.29to 0.76 in salbutamol group). Statistically significant increase in oxygen saturation
and reduction of heart rate was found in MgSO0, group without any side effects.
Nebulized MgSO, was found having significant bronchodilator effect which is
comparable to salbutamol.

Conclusion: Nebulized MgS0,was found equally effective as nebulized salbutamol
in the treatment of severe acute asthma in children.

Keywords: Nebulized magnesium sulphate (MgSO,), salbutamol, acute asthma,
peak expiratory flow rate (PEFR), Fischl index.
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Introduction

Asthma is one of the most common chronic
inflammatory lung diseases in children. The
prevalence of childhood asthma varies from 10% to
30%."2 Different studies show that asthma is
prevalent up to one out of three children worldwide.34
Intermittent acute exacerbations are common and
are characterized by episodes of cough, respiratory
distress, dyspnea, wheeze.58 Asthma causes
personal and social burden, due to stagger costs to
the patient and health care system.” Asthma
exacerbations are associated with airways
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obstruction and assessed by peak expiratory flow
rate (PEFR) or forced expiratory volume (FEV1)
measurement.8 Clinically, patients with acute severe
asthma appear seriously dyspneic at rest, unable to
talk with sentences or phrases, are agitated, and sit
upright.%10 So early treatment of asthma
exacerbations should be the best strategy for
management.!! Standard treatments for asthma
include short-acting bronchodilator (f2-agonists),
inhaled anticholinergic agents, and corticosteroids,
in addition to general management.12-15

Since 30% of patients in the emergency department
failed to respond adequately to inhaled ,-agonist
and treatment costs are increasing.'® Recent two
meta-analyses found that IV magnesium sulphate
(MgSO,) decreases asthma hospitalization in
children by 30%.17-20 Randomized control trial is not
available on the efficacy of nebulized MgSO ,alone
in acute asthma although this drug appears to be
effective and safe to administer to a patient
experiencing asthma exacerbation.2'-22 Intravenous
magnesium is contraindicated in patient with impaired
renal function. MgSO, nebulization may be used in
that condition because high concentration of
magnesium can be locally delivered without any
systemic side effect.23 So this study, has been aimed
to see the efficacy of nebulized MgSO, as a
bronchodilator in the management of acute bronchial
asthma.

Materials and Method

This randomized clinical study was carried out in the
department of Pediatrics, Dhaka Medical College
Hospital, Dhaka, between January 2016 to December
2016 in children who were admitted with clinical
presentation of acute bronchial asthma. Children
between 7 -12 years of age who fulfilled the criteria
of acute asthma according to national asthma
guidelines were enrolled in this study. Patients who
had any evidence of respiratory tract infection or
suppurative lung diseases, any history or evidence
of cardiac, renal or hepatic dysfunction, use of short
acting bronchodilator within 8 hours or long acting
bronchodilator within-24 hours and use of steroid
within 7 days were excluded from the study.

Among eighty-three study population who were
screened over the study period, only 60 patients were
selected by inclusion criteria, among these half of
the patients were in group-A (magsulph group n=30)
and rest of the patients were in group-B (salbutamol
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group n=30) by randomization, which was done by
lottery method.

Relevant history and physical examination findings
were recorded in a pretested questionnaire. The
parameters were measured and recorded on
admission as baseline characteristics. A clinical
severity score (Fischl scores),was also used to
measure clinical severity and improvement. The
parameters which Fischl scores take into account
are dyspnea, accessory muscle use, wheeze,
respiratory rate > 30 breaths/ min, heart rate> 120
beats/ min, Pulse pressure> 18 mm Hg and PEF <
120 L/ min. Each score carries 1 point and more
than 4 points indicate severe asthma. All patients
were monitored for arrhythmias, hypotension,
respiratory depression and loss of deep tendon
reflexes before and after administration of each dose,
and were under continuous monitoring for oxygen
saturation with pulse oximeter.

Patients were randomized to receive treatment with
nebulization of either salbutamol (0.15mg/kg
minimum dose 2.5mg) with 2.5 ml of isotonic normal
saline or 2.4 ml (4% MgSo4 solution, 96 mg) on 3
times at 20 minute intervals in both groups.

Patients who were not showing any PEFR
improvement at the end of the one hour study period
have been given supplemental treatment
immediately. Supplemental treatment administered
consisted of salbutamol nebulization, regular doses
of IV/oral steroids etc.

Results:

The age of the patients in MgSO4 group was
9.42+1.67 years, whereas, in control group, it was
8.65+1.97 years. In the isotonic magnesium sulfate
15 patients were male, and 15 were female. On the
other hand, in the control group, 19 were male and
11 females. In MgSO4 group mean height was 134.0
18.01 cm, and mean weight was 26.22 £8.29 kg on
other hand in control group it was 132.0 £7.15 cm
and 24.47 +6.04 kg, respectively. The duration of
asthma was 2.05+0.74 years in the magnesium
sulfate group and 0.74+0.13 years in the control
group. Four patients in group-A, and one patient in
group-B required such supplemental treatment. In
all cases, the differences between the two groups
were not statistically significant, except the duration
of asthma. (Table-I)
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Table-l
Baseline characteristics of the children in both groups (n =60)

Baseline characteristics Group A (n=30) Group B (n=30) p value
MeantSD MeantSD
Age
(MeanzSD) 9.42+1.67 8.65+1.97 0.107ns
Sex
Male 15(50.0%) 19(63.3%) 0.297"s
Female 15(50.0%) 11(36.7%)
Height (cm) 134.048.01 132.0£7.15 0.312ns
Weight (kg) 26.22+8.29 24 47+6.04 0.354"s
Duration of asthma (yrs) 2.050.74 0.74£0.13 0.001%
Family history of asthma 25(83.3%) 23(76.7%) 0.518ns
Newly diagnosed asthma 1(3.3%) 0(0.0%) 0.313ns

Unpaired student’s t-test was used to performed in quantitative data and Chi-square was used to perform in qualitative data.

Table-ll
Clinical parameters of the patients of two groups
(n=60)

Parameters Group A (n=30) Group B (n=30)
No. (%) No. (%)

Symptoms

Breathlessness during

Talking 28 (93.3) 26 (86.7)

Resting 2 (6.7) 4 (13.3)

Physical exhaustion

Yes 1 (3.3) 2 (6.7)

No 29 (96.7) 28  (93.3)

Talks in

Phrases 28 (93.3) 26 (86.7)

Words 2 (6.7) 4 (13.3)

Signs

Wheeze

Loud 25 (83.3) 27 (90.0)

Very loud 5 (16.7) 3  (10.0)

Use of accessory muscle

No 2 (6.7) 2 (6.7)

Yes 28 (93.3) 27  (90.0)

Prominent 0 (0.0) 1 (3.3)

Pulse (per minute)

100-160 30 (100.0) 30 (100.0)

PEFR (%)

40% to 60% 30 (100.0) 30 (100.0)

SpO,

94% - 90% 29 (96.7) 28 (93.3)

<90% 1 (3.3) 2 (6.7

One patient from MgSO4 group and 2 from the control
group were exhausted during the presentation.
Twenty-eight patients talked in phrases and 2 in
words in the magnesium sulfate group, whereas 26
patients talked in phrases and 4 in words in the control
group. In the magnesium sulfate group, loud and very
loud wheeze was present in 25 and 5 patients,
respectively, while in the control group, they were
found in 27 and 3 patients. The differences were not
statistically significant in all the parameters in both
the group. In all cases, pulse rate was within100-
160 per minute, and PEFR was 40% to 60% of the
predicted value. In magnesium sulfate group and
control group 28 and 26 patients respectively were
breathless during talking while 2 and 4 patients were
breathless during resting. (Table-Il)

The mean final PEFR were not significantly different
between the two groups (275.0£41.42 L/min in the
MgSO, group versus 263.06+36.17 L/min in the
salbutamol group). A correction was made for the
difference in the basal PEFR of the two groups and
there was no statistically significant difference in the
final bronchodilator response (p=0.240). Similar
improvement in the two groups was found as increase
in PEFR by 35.1% predicted in MgSO, and by 42.1%
predicted in the salbutamol group (p=0.078). The Fischl
index improvement in the MgSO,, group (4.31 to 0.43)
was significant and similar to that seen in the salbutamol
group (4.29 to 0.76). The mean respiratory rate and
the mean heart rate were not statistically significantly
different (p > 0.05) between the two groups. There was
a significant increase in oxygen saturation (SpO,) in
group A and not significant in group B.(Table-lIl)
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Table-lll
Improvement table of specific intervention in the two groups (n=60)
Group A (n=30) Group B (n=30) p value
MeantSD MeantSD
PEF L/min
Basal 167.3£19.11 163.67+14.49 0.239
Final 275.0£41.42 263.06+£36.17 0.240
PEF % pred
Basal 41.88+18.70 34.35+£12.59 0.072
Final 77.03+31.89 76.45£22.13 0.935
Increase in PEF % 35.1£14.33 42.1+15.9 0.078
Fischl index
Basal 4.31+1.35 4.29+1.64 0.595
Final 0.43+0.89 0.76+1.25 0.243
Improvement in Fischl index 3.88+1.74 3.53+1.87 0.456
Respiratory rate breaths/min
Basal 31.3146.51 30.9416.86 0.831
Final 22.87+2.82 22.7616.34 0.931
Heart rate beats/min
Basal 112.50£12.57 110.41£16.12 0.577
Final 99.37+12.01 103.43+£15.39 0.261
p value 0.002* 0.092
Oxygen saturation(SpO,)
Basal 92.18 +2.37 95.47+8.36 0.044*
Final 96.13+0.93 95.62+1.41 0.104
p value <0.001* 0.923
Table-IV
Different parameters of patients in two groups
Group A (n=30) Group B (n=30) p value
No. (%) No. (%)

Atopy 2(6.7%) 1(3.3%) 0.553
Accessory muscle working 4(13.3%) 1(3.3%) 0.161
Need for supplemental therapy 4(13.3%) 1(3.3%) 0.161

There were four patients in group- A, and one patient
in group- B who presented with a severe attack
(PEF<50%). They were distressed with working
accessory respiratory muscles. They needed
supplemental therapy in the form of frequent
salbutamol nebulization and oral/IV steroid. (Table-IV)

One of the patients in the MgSO4 group developed
mild transient hypotension, which resolved
spontaneously. A similar case of hypotension was
also seen in the salbutamol group, and two patients
developed fine tremors of the hand, and one
experienced palpitation. (Table-V)
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Table-V
Side effects of drugs in two groups
GroupA  Group B p
(n=30) (n=30) value
No. (%) No. (%)
Hypotension 1(3.3%) 1(3.3%) 1.00
Tremor 0 (0%) 2(6.6%) 0.150
Palpitation 0 (0%) 1(3.3%) 0.313
Discussion

In majority cases acute asthma improves with an
short-acting beta-agonist inhalation, such as
salbutamol, a commonly used asthma medication
that relaxes airway muscles and dilates or enlarges
breathing passages. Severe asthma requires
additional treatment such as corticosteroids, MgSO4,
and mechanical ventilation according to severity.

The results of the study show that the use of MgSO,
by nebulization results in improvements in clinical
condition, an increase in peak expiratory flow rate
(PEFR), reduction in heart rate (HR), reduction in
respiratory rate (RR) and improvement in oxygen
saturation (S§,0,). MgSO4 has a significant
bronchodilator effect in acute bronchial asthma,
which is comparable to nebulized salbutamol.

In the mean final PEF, there were no difference
between the groups (275.0 £41.42 L /min in MgS0,,
group and 263 £36.17 L /min in salbutamol group).
The increase in PEFR percentage was statistically
significant and comparable in both groups (by 35.1%
predicted in the MgS0, group and by 42.1% predicted
in the salbutamol group. The result agree with the
result of the randomized double blind control study
of Mangat et al. and also agreed with a single blind
study conducted by T Tanmaya et al.2!-24

Statistically significant reduction of heart rate was
observed in MgS0, group but not in salbutamol group
(table-I11) because salbutamol causes stimulation of
32-receptors of the heart. Similar reduction of heart
rate was also found in some studies like Mangat et
al and Abdelnabiet al.2125 This finding illustrates the
fact that nebulized MgSO, can be used safely in
cardiac patients.

For an effective therapeutic dose, serial and repetitive
doses of MgSO, were used. Nebulized MgSO,
nebulization showed bronchodilator effect which was
clinically and statistically significant. Same effect was
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seen in both groups on comparison of the Fischl
indices. (table-lll). There was statistically significant
increase in oxygen saturation (Sp0,) in MgS0, group
(table-1V) which agreed with the studies conducted
by Abdelnabi et al and Tanmaya et al.24:25

However, during one hour follow-up only one patient
in MgS0, group developed mild transient hypotension
which resolved spontaneously, a similar case of
hypotension was also seen in the salbutamol group.
Two patients in the salbutamol group developed fine
tremor of hand, and one developed palpitation. No
serious side effects following magnesium sulphate
nebulization also observed by studies conducted by
Tanmayaet al and Sarhan et al.1224 Regarding
hospital stay there was statistically no significant
difference between two groups.

The present conclusions, therefore, differ from the
opinion of Chande et al.28 in that the inhalational route
did not adversely affect the action of MgSO,. This
finding is supported by the result of Mangat et al,
Rollaetal, T Tanmaya etal. and HA Sarhan et al. in
their study.12:21, 24,27

MgSQO, nebulization may be an adjunct to B,-agonists
in treating acute asthma, as also suggested by Bloch
et al, Haqq et al, Mollick et al, and Mahajan et al.
studies. In this study MgSO, nebulization showed
low response in severe cases may be due to the
lower dose used (96 mg x3 doses), compared with
the higher dose used in the intravenous studies (1.2—
29)_29,30

Conclusion
In severe acute asthma, nebulized magnesium
sulphate and nebulized salbutamol is equally
effective, which is evident by clinical improvement,
improvement in oxygen saturation and duration of
hospital stay.

Recommendations

Large scale multicenter double blind randomized
control trial study can be conducted to further validate
the results.
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