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Background: Acute Exacerbations of Chronic Obstructive Pulmonary Disease (AECOPD) is a common
reason for hospitalization and a major cause of death and disability worldwide. Intravenous MgSO4 has
shown benefits in acute severe asthma by producing bronchodilation. However, the use of intravenous
MgSO4 in acute exacerbations of COPD alone or as an adjuvant to bronchodilators is lacking and more
studies are needed to establish its usefulness. Aim/Objectives: To study the role of serum magnesium in
acute exacerbation of COPD. To study the role of intravenous magnesium sulfate in acute exacerbation of
COPD. Methods: A non-randomized, open-label, parallel-group, placebo-controlled, comparative
prospective interventional study, where 100 subjects were allotted into 2 groups (group M and group P) of
50 each to receive either 2g of intravenous MgSO4 or a similar amount of normal saline as placebo along
with nebulized salbutamol. The efficacy of MgSO4 was evaluated by measuring PEFR a primary outcome
parameter at 0,15,30 and 45 mins. Irrespective of the group serum magnesium of all 100 patients are
monitored at the time of admission Statistical Analysis: The statistical software SPSS V.16.0 was used for
all analysis of the data &MS Word & Excel have been used to generate graphs, tables, etc. All the results are
presented as mean + SD & the range values for the continuous data. The categorical data are presented as
numbers & percentages. A p-value of <0.05 was considered statistically significant. Result: The mean
difference in the MgSO4 group at every observation was higher than the placebo. The mean change in PEFR
(193.04+ 43.47) in the MgSO4 group at 45mins observation was Significantly (p=0.0170) higher than in
placebo (172.4+ 41.47). The serum magnesium level was also monitored but our study was not able to prove
a significant correlation between hypomagnesemia and acute exacerbation of COPD. Conclusions: The
benefits of intravenous MgSO4 as an adjuvant to bronchodilators in AECOPD resulted in improvement of
clinical condition and PEFR. The improvement in PEFR was significantly higher with MgSO4 than with
placebo MgSO4 enhances the early bronchodilator response of other drugs and has significant efficacy.
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INTRODUCTION

The Global initiative for Obstructive lung disease describes
(GOLD) Chronic Obstructive Pulmonary Airway Disease is a

Preventable & Treatable Disease that is characterised by
persistent airflow limitation that is wusually caused by
significant exposure to noxious particles or gases. (1) Episodes
of acute worsening of respiratory symptoms in COPD are
called exacerbations. Acute exacerbations of COPD are
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characterized by respiratory distress due to irreversible
bronchial obstruction, excessive mucous, and cough associated
with a greater decline in lung functions, lower health-related
quality of life, and an increased risk of death. Exacerbations
usually occur following infection, irritation of the airways, and
temperature changes. Airway inflammation, edema, mucus
hypersecretion, and bronchoconstriction are the hallmark
features of a severe exacerbation. A growing body of evidence
suggests that Mg deficiency contributes to exacerbations of
asthma and, as a corollary, that Mg* is useful in alleviating
bronchospasm in these patients (4,5,6,7). Although the precise
mechanism of this action is unknown, it has been suggested
that Mg'? plays a role in the maintenance of airway patency via
relaxation of bronchial smooth muscle (8). Intravenous
magnesium sulphate has been known for its broncho-dilating
effect (8,9,10). The possible mechanism(s) of action of
Magnesium  sulphate in  offering benefit in COPD
exacerbations may be calcium antagonism via calcium channel
and counteraction of calcium-mediated smooth muscle
contraction (11,12). In addition, early administration of
intravenous magnesium sulphate in the emergency department
may reduce the hospital admission rate (12). However, studies
investigating the use of this agent in COPD exacerbations are
scarce and inconclusive (12,13,14).

Aim and objective

e To study role of serum magnesium in acute exacerbation
of COPD.

e To study role of intravenous magnesium sulphate in
acute exacerbation of COPD.

METHODOLOGY

The present prospective, interventional, placebo-controlled
comparative study to study the role of iv MgSO4 and serum
magnesium in COPD acute exacerbation.

Study subjects: The study was conducted in the Respiratory
medicine department in Government medical college Kota.
This study included 100 subjects diagnosed with COPD and
who presented with an episode of acute exacerbation and were
categorized based on Anthonisen classification. Along with
routine blood investigation, serum magnesium was also sent.
All eligible subjects were assigned into two groups IV
magnesium sulfate and placebo in a 1:1 ratio.

Sampling: Purposive sampling

Study period: Study period — February 2020 to August 2021
(19 months)

Study design: A non-randomized, open-label, parallel-group,
placebo-controlled, comparative prospective interventional
study of IV magnesium and placebo as an adjuvant to
nebulized salbutamol in acute exacerbations of COPD.

Inclusion Criteria
e Subjects diagnosed as COPD

presenting with acute exacerbation.
e  Willingness to give informed consent.

(GOLD  criteria)

Exclusion Criteria: 1. Subjects with severe COPD
exacerbations requiring invasive ventilation, respiratory failure
and in altered sensorium with bronchial asthma, residual
parenchymal disease, present or past history of Tuberculosis
and Bronchiectasis, past history of Cerebrovascular accidents,
cardiac, hepatic, or renal dysfunction, uncontrolled diabetes
mellitus, and patients maintained on dialysis.

e Known or suspected hypersensitivity to magnesium

e Pregnant and lactating women and those planning to
conceive

e Unwilling to give the informed consent

Study Procedure: 100 subjects who met the inclusion and
exclusion criteria were included in the study. At the time of
admission along with routine blood investigation serum
magnesium of all patients was sent. The subjects were assigned
into 2 groups (n = 50 in each) by purposive sampling to
receive either a single dose of intravenous magnesium sulphate
infusion of 2g in 100 ml of normal saline slowly over a period
of 20-30 minutes or a similar amount of normal saline was
given as placebo along with nebulized salbutamol 5mg/ 2.5 ml
administered through a face mask. The study subjects also
received other supportive medications like ipratropium
bromide 500mcg by inhalation, antimicrobial agents,
intravenous methylprednisolone 100mg, oxygen therapy to
maintain the oxygen saturation above 90%, parenteral fluids,
and intensive care, if required. Following initiation of therapy
serial peak expiratory flow rate was measured at 0,15,30 and
45 minutes.

Statistical methods involved: Chi-square/ Fisher Exact test
was used to find the significance of study parameters on a
categorical scale between two or more groups, the non-
parametric setting for Qualitative data analysis.

RESULTS

Hypomagnesemia was present in 38 % of patients in group M
and 36% of patients in group P. Serum magnesium levels were
sent in patients before giving Iv magnesium sulfate. But all
patients were given magnesium in Group M irrespective of
their magnesium status. Among the study group 37% of the
patients had hypomagnesemia (n= 18 in group M and n= 19 in
group P) but the observation was not statistically significant (p
= 0.41). This is inconsistent with many studies which showed
that hypomagnesemia is a risk factor for COPD. There was a
significant decrease in rhonchi after giving intravenous
magnesium sulfate in Group M. 68% of patients in group M
showed a decrease in rhonchi and this observation was
statistically significant.

PEFR CHANGES

PEFR measures the degree of airflow obstruction through a
hand-held peak flow meter which is said to be an economical
and widely available alternative to the spirometer. Although
FEV1 measurement is a better predictor of airflow obstruction
PEFR can be used as a bedside alternative. Our study was
conducted on subjects who presented to the emergency
department, hence because of difficulties in ambulation of
subjects for spirometer testing, PEFR was used as a
measurement of bronchodilation.
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At Omins: The PEFR at 0 mins was taken as the baseline
reading. The mean PEFR of subjects in MgSO4 was
171.2+44.03 and in Placebo was 168 +40.33 which was not
statistically significant (p=0.7055) between the groups. The
total mean was 169.5 £42.18

significant (p<0.001), and in the placebo group, it was
1.42+0.87 which was not significant. 0 mins -30 mins. The
mean difference from baseline to 30 mins in the MgSO4 group
was 12.28+ 1.32which was significant (<0.001) and in the
placebo group, it was 3.66 + 0.38which was also significant
(p<0.001).

Table 1: Auscultatory findings showing 68% of patients in group M had rhonchi and 62 % of patients in group P

Rhonchi Group- M Group —P
No. of Patients % No. of Patients %
Present 34 68 31 62
Absent 16 32 19 38
Total 50 100 50 100
Table 2. Serum Magnesium Value: Hypomagnesemia was present in 38 % of patients in group
M and 36% of patients in group P
Serum Mg Value Group- M Group —P
No. of Patients % No. of Patients %
<1.8 19 38 18 36
1.8-2 31 62 32 64
Total 50 100 50 100
Table 3. Rhonchi after giving IV MgSo4: a significant decrease in rhonchi after giving intravenous
magnesium sulfate in Group M
Rhonchi after giving IV MgSO4 Group- M Group —P
No. of Patients % No. of Patients %
Same 16 32 42 84
Decreased 34 68 8 16
Total 50 100 50 100

Table 4. Comparison of PEFR between two groups after giving MgSo4 / placebo

PEFR Group M Group P P-value
Mean £SD Mean £SD

0 min 171.2+44.03 168 £40.33 0.7055

15 min 177.32 £42.40 169.42 £41.20 0.347

30 min 183.48 £42.71 171.66 +40.71 0.1598

45 min 193.04+43.47 172.4+41.47 0.0170

At 15mins: The PEFR at 15 mins post-treatment showed an
increase in both groups. The mean PEFR in the MgSO4 group
was 177.32 £42.40 and in the Placebo group was 169.42 +
41.20which was not statistically significant (p=0.347). The
total mean was 173.37+41.8

At 30mins: The PEFR at 30 mins post-treatment showed an
increase in both groups. The mean PEFR in the MgSO4 group
was 183.48 £42.71 and in the placebo group was 171.66 =
40.71 and the total mean was 177.57+ 41.71 (p=0.1598)

At 45mins: The PEFR at 45 mins post-treatment showed an
increase in group M. The mean PEFR in the MgSO4 group
was 193.044+43.47 and in the placebo group was 172.4+41.47
which was statistically significant (p=0.0170). This suggests
that there is a significant difference between the group in terms
of change in PEFR. By comparing with the p-value, it is
evident that MgSO4 may have a significant bronchodilator
response when compared with placebo at every interval of
observations, however, at 45mins the MgSO4 group suggests a
statistical (p=0.0170) significance.

MEAN DIFFERENCE IN PEFR FROM BASELINE

0 mins-15 mins: The mean difference from baseline at 15
mins in the MgSO4 group was 6.12+ 1.63, which was

Omins -45mins: The mean difference from baseline to 45 mins
in the MgSO4 group was 21.84+0.56 which was significant
(p<0.001) and in the Placebo group was 4.4+ 1.14 which was
significant (p<0.001). The observations show a significant
clinical improvement in the symptoms of COPD within the
study groups but however at 15 mins in the placebo group
there was no statistical and clinical significance which later
demonstrated significance at 30 and 45 mins. PEFR gradually
increased in both groups but it was much greater in the MgSO4
group. It also demonstrates that MgSO4 has a faster onset of
action or may produce a quick symptomatic relief in
comparison with placebo.

DISCUSSION

In the present comparative study, the role of magnesium
sulphate and placebo were assessed in subjects with Acute
Exacerbations of Chronic Obstructive Pulmonary Disease
(AECOPD). It is evident that MgSO4 had some significant
effects on PEFR change when compared to placebo. Not many
studies have been done withMgS0O4 in AECOPD and often the
results are inconclusive. In contrast to various studies, our
study did show some effect on PEFR change.16,17 Although,
these results are supported by other similar studies where
MgSO04 has shown significant effects on PEFR improvement
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when used as an adjuvant to bronchodilators.14,18,19. In our
study, we didn’t find any significant relation between
hypomagnesemia and acute exacerbation of COPD. Which was
against the finding in other studies.””*'** Among the study
group 37% of the patients had hypomagnesemia (n= 18 in
group M and n= 19 in group P).but the observation was not
statistically significant (p = 0.41). This is inconsistent with
many studies which showed that hypomagnesemia is a risk
factor for COPD. The study by JK singh® also showed patients
with hypomagnesemia had a longer duration of COPD (6.94 +
3 years) and a longer duration of exacerbation of symptoms.
Bashir Ahmed shah?' (2010) based on his study on 77 patients
showed that there is a 33.8% incidence of hypomagnesemia at
the time of admission. The mean serum magnesium level was
significantly lower in cases than in control (1.88 + 0.67mg/dl
vs 2.3+ 0.36). Sanjay tendon®® (2021) he showed in his study
that mean serum magnesium level was lower in the AECOPD
group as compared to the stable group (1.60+ 0.49 vs 1.99 +
0.09). Mean serum magnesium was low in the AECOPD at the
time of admission and normalized without supplementation.

Auscultatory findings: Table 1. Patients with rhonchi showed
a significant decrease in rhonchi after giving magnesium
sulphate IV and the values were statistically significant (p <
0.001). 68% (n= 34) of the patient showed a decrease in
rhonchi after giving magnesium. From table 4 it is evident
that MgSO4 has a significant bronchodilator effect. Not many
studies have been done with MgSO4 in AECOPD and often
the results are inconclusive. In contrast to various studies, our
study did show some effect on PEFR change.16,17 Although,
these results are supported by other similar studies where
MgSO4 has shown significant effects on PEFR improvement
when used as an adjuvant to bronchodilators.14,18,19.similar
results were obtained in the study conducted by Gonzalez et al
"and Mukerji S" which showed an increase in FEV1 17.11%
and 27.07%. The study by Skorodin ez al'* showed that there is
an increase in PEFR by about 24% in patients given IV
MgSO4 than those given with placebo. MgSO4 produced a
significant change in PEFR at 15,30and 45 mins post-infusion
when compared to Placebo and hence demonstrates a role in
improving airflow obstruction and enhancing the effects of
other bronchodilators. MgSO4 produced a maximum effect at
45 mins which was significant. The doses used in COPD are
comparatively lesser than doses used in eclampsia hence good
safety and tolerability to intravenous MgSO4 were observed in
this study. At the end of the study, MgSO4 was found to have
a better outcome when compared to placebo in improving the
PEFR at every interval of observation. MgSO4 was well
tolerated and all the adverse events were self-limiting or
responded to symptomatic management. Thus, MgSO4 has a
significant role in improving the bronchodilators effects of
other drugs, hence can be used as an adjuvant to other drugs in
the management of AECOPD.
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