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ABSTRACT: AIMS: The purpose of the study is to determine the prevalence of Hypomagnesemia 

among patients presenting with acute exacerbation of asthma and during its standard treatment and 

to know its clinical significance. SETTINGS AND DESIGN: This is a prospective study done on 

inpatients admitted with acute exacerbation of asthma. METHODS:  A total of 50 patients admitted 

with acute asthma were enrolled in the study with random selection. Treatment started according to 

GINA (Global Initiation of Asthma) protocol. Serum Magnesium levels were measured at intervals of 

0 min, 90 minutes and 180 minutes and 24hrs after starting nebulization. STATISTICAL ANALYSIS: 

The Excel and SPSS 10.5 (SPSS Inc, Chicago) software packages were used for data entry and 

analysis. The student ‘T’ test was used to differentiate gender parameters Proportions were 

compared using Chi-square test. One-way analysis of variance was used to test the difference 

between groups. RESULTS:  Hypomagnesemia at the time of admission (0 min) was found in 

15(30%) subjects and it increased to 22(44%), 16(32%) and dropped to 7(14%) at 90min, 180min 

and 24 hours respectively after starting treatment.  Maximum drop in magnesium level was noted at 

90min (by 0.162 mg/dl). Severity of asthma was statistically and clinically significant with 

hypomagnesemia (P=0.04). CONCLUSION: As Hypomagnesemia was significantly associated with 

severe asthma attack, an effort should be made to check and correct serum magnesium level during 

admission and at least after 2 hours of nebulization.   
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INTRODUCTION: Magnesium is the fourth most abundant ion in the body and second most 

abundant intracellular cation. Total magnesium content is 24 gram (1000 mmol), maximum in bone 

and soft tissue. Total plasma concentration is 1.8-2.4mg/dl. Cellular shift and urinary excretion 

balance magnesium. Magnesium serves as a cofactor for more than 3000 enzyme reactions that 

involve adenosine triphosphate.1 Magnesium also regulates the movement of calcium into smooth 

muscle cells, which is involved in the maintenance of cardiac contractile strength and peripheral 

vascular tone. 

  Hypomagnesemia is defined as concentration of serum magnesium <1.8mg/dl.  

Hypomagnesaemia is the most common electrolyte disturbances in chronic and hospitalized 

patients, which is usually concomitant with other electrolyte disturbances. 

  Hypomagnesemia was found to be a common disorder in patients with chronic asthma.2 

Patients with low magnesium was found to have more severe asthma and higher incidence of 

asthma exacerbations and hospitalization.3 Few earlier reports showed an association between 

magnesium deficiency and increased airway hyperreactivity, pulmonary vascular resistance, and 

ventricular arrhythmia.4,5 Treatment with ß2-agonists can reduce serum magnesium levels through 

urinary loss or intracellular shift.6 Low dietary magnesium was also found to be associated with 
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wheezes and impairment of lung function in normal subjects,7 while magnesium supplementation 

can reduce asthma symptoms.8 In recent studies, the cause of hypomagnesemia in patients with 

acute asthma has been related to the use of ß2-agonists either orally9 or IV,10 or by nebulization.  

The  mortality  rate  in  patients with asthma is still rising and has been partly attributed  to   

adverse  effects  of  ß2-agonists  during   acute asthma management.11 In 1970s increased incidence 

of deaths in asthma were noted due to non-selective ß-agonists (Isoproterenol) and Fenosterol.12 

There is limited data on prevalence and clinical significance of hypomagnesemia in acute asthma. 

Hence present study was carried out to determine the prevalence of hypomagnesemia during acute 

exacerbation and after standard treatment.      

 

MATERIALS AND METHODS: This prospective study was carried out on randomly selected patients 

who were admitted to hospital with acute exacerbation of asthma from March 2007 to August 2008. 

A total of 50 subjects were selected randomly after they met all inclusion and exclusion criteria. 

Inclusion criteria: Patient admitting with acute exacerbation of mild, moderate, severe degree 

according to GINA, Patients of both sexes aged ≥ 18 years and Patients who were treated with β-2-

agonists, anticholinergic drugs and Intra-venous steroids were taken for study. Exclusion criteria: 

Patients with life threatening asthma according to GINA, Patients treated with IV Aminophylline, 

Diuretics, Penicillin, Laxatives, Enema, Aminoglycosides, digitalis, heparin, Blood transfusion and 

Total Parenteral nutrition, Patients with diabetes mellitus, patients with ABG showing metabolic and 

respiratory alkalosis, and  Patients with sepsis and starvation. Ethical clearance was obtained from 

the institutional ethical committee. Informed consent was obtained from each subject. The study 

was conducted in compliance with ICH-GCP guidelines. 

Salbutamol nebulization was given at admission (0 min) and repeated at every 30 min 

intervals for first 2 hrs and then every fourth hourly up to 24 hrs and then repeated according to 

need. IV steroids were administered according to GINA protocol. Unresponsive patients were given 

nebulize Anticholinergics. Serum magnesium levels were measured at the time of admission (0 min), 

90 minutes, 180 minutes and 24 hrs after starting nebulization. Other lab investigations done were: 

CBC, ESR, Creatinine, ECG, Chest X-ray (PA-view), PEF using peak flow meter at the time of 

admission and after one hour and Pulmonary function test once patient stabilizes. 

The Excel and SPSS 10.5 (SPSS Inc, Chicago) software packages were used for data entry and 

analysis. The results were averaged (mean + standard deviation) for each parameter for continuous 

data and numbers and percentage for categorical data are presented in Table and Figure. The 

student ‘T’ test was used to determine whether there was a statistical difference between male and 

female subjects in the parameters measured. Proportions were compared using Chi-square test. 

One-way analysis of variance was used to test the difference between groups.  

 In all the above tests a “p” value of less than 0.05 was accepted as indicating statistical 

significance. 

 

RESULTS:  In the present study overall mean age was 54 ± 18 years. Mean age of onset was 28 ± 16 

yrs. Out of 50 cases 29 (58%) were females, with female to male ratio of 3:1. Among males 13 out of 

21 were below 40 yrs and among females 23 out of 29 were above 40 yrs. Female were affected 

more at older age and male at relatively younger age (Fig I). However severity of exacerbations were 

not statistically significant with respect to age (p value=0.182) and gender (p value=0.760). 
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Changes in Magnesium levels at various intervals with nebulization:   

       Mean concentrations of Magnesium are plotted on figure-II. Mean magnesium concentration was 

1.970 mg/dl at 0 min which was dropped by 0.162(1.808) mg/dl at 90 min, 0.064(1.906) mg/dl at 

180 min and increased to 2.052 mg/dl after 24 hours of starting nebulization.  

     As shown in Table 1 Hypomagnesemia (<1.8mg/dl) was found in 15(30%) of patients, and it 

increased to 22(44%), 16(32%) and 7(14%) at 90min and 180min and 24 hours respectively. Table 

2 shows changes in magnesium levels at various intervals with nebulization. Mean magnesium 

concentration was 1.970 mg/dl at 0 min.  Maximum drop in magnesium level was noted at 90min 

(by 0.162 mg/dl). It dropped by 0.064 at 180 min and increased to 2.052 mg/dl at 24 hours. In 2 

cases of severe hypomagnesaemia recovery delayed, first patient discharged after 6 days, second 

patient was ventilated and recovered with magnesium correction and discharged on 10th day. 

 

Multiple logistic regression analysis showed significant association of severity of asthma with 

hypomagnesaemia (p=0.04).  

Mean duration of hospital stay was 4 days; maximum number [24(48%)] of patients were 

discharged on 3rd day and by 4th day 43(86%) patients were discharged. Number of days of hospital 

stay was statistically significant with respect to severity (p value=0.001) as shown in Table-3. 

 

DISCUSSION: Hypomagnesaemia is usually associated with other electrolyte disturbances. 

Hypokalemia that accompanies Magnesium depletion is refractory to potassium replacement 

therapy and should be treated with Magnesium replacement therapy even before treating 

hypokalemia. Magnesium is an intracellular ion. Serum Mg ++ levels correlate poorly with the total 

body store and serum Mg ++ may appear normal in spite of depletion of body store. The estimation of 

Mg ++ level in RBC, WBC, or muscle cell will be more representative of the body store but it is 

expensive. Hence we have measured only serum Mg ++ level in our study. 

International guideline recommends the use of intravenous magnesium sulfate in the 

treatment of acute severe asthma, especially if FEV1 is between 25-30% of predicted at presentation, 

or if there is poor response with Beta-2 agonists.13 The possible mechanisms of action of magnesium 

on airways include inhibition of vascular and bronchial smooth muscle contraction, inhibition of 

acetylcholine release from cholinergic nerves, promotion of nitric oxide and prostacyclin generation, 

and stabilization of smooth muscle.14,15 

Several studies16, 2 have proved beyond doubt that hypomagnesemia in asthma is associated 

with increased incidence of wheeze, impairment of lung function, and more significantly increased 

bronchial hyper-reactivity (BHR). These findings are similar to our study which has shown high 

prevalence of hypomagnesemia and the significant association of hypomagnesemia with severe 

asthma (P<0.04). 

Two patients out of 50 showed clinical manifestations of hypomagnesemia. Multiple logistic 

regression analysis showed that severe asthma was associated significantly with hypomagnesaemia 

(p value=0.04). Present study is consistent with study done by Bodenhamer et al.17 

Therefore, in patients with acute exacerbation of asthma, care should be taken during 

management to avoid the adverse effects of bronchodilator therapy. If there is Hypomagnesemia 

during admission the use of such treatment may further decrease the existing magnesium levels. 

Consequently, this may pose potential cardiac and respiratory hazards in the form of myocardial 
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depression, ventricular arrhythmia, and respiratory muscle fatigue, which finally may increase the 

incidence of fatal asthma. 

 

CONCLUSION: Hypomagnesaemia showed clinically and statistically significant association with 

severe asthma attack. Checking Magnesium level during admission and after 2 hours of nebulization 

is needed. However, further studies are needed to confirm our findings and to clarify these 

speculations using large number of patients, and measurement of Mg ++ level in RBC, WBC, or muscle 

cell in addition to serum Mg ++ would give better insight. 
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Time interval Proportion of hypomagnesemia 

0-min 15(30%) 

90-min 22(44%) 

180-min 16(32%) 

24-hours 7(14%) 

Table 1: Proportion of hypomagnesemia at various intervals 

 

 

 0 Hour 90 Minutes 180 Minutes 24 Hour 

N 50 50 50 50 

Mean 1.970 1.808 1.906 2.052 

Std. Deviation 0.3598 0.3349 0.3644 0.2950 

Minimum 1.2 1.0 1.0 1.4 

Maximum 2.6 2.4 2.7 2.5 

Table 2: Changes in Magnesium levels at various intervals with nebulization 

Mean magnesium concentration was 1.970 mg/dl at 0 min which was dropped by 0.162 at 90 

min, 0.064 at 180 min and increased to 2.052 mg/dl at 24 hours. 

 

 

Severity 
No. of 

cases 
Mean Hospital Stay (Days) Std. Deviation Minimum Maximum 

Mild 14 2.71 .611 2 4 

Moderate 28 3.29 .600 2 4 

Severe 8 6.00 1.852 4 10 

Table 3: Comparison of Mean Hospital Stay according to Severity* 

*‘P’ value <0.001 
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Fig I:  Age and gender distribution of study population 

 

FIGURE LEGEND: In the present study out of 50 cases 29 (58%) were females, with female to male 

ratio of 3:1. Among the males studied 13 out of 21 were below 40 yrs and among females 23 out of 

29 were above 40 yrs.  

 
Fig II Mean Magnesium Concentration after Nebulization 

 

FIGURE LEGEND: Mean magnesium concentration was 1.970 mg/dl at 0 min which was dropped by 

0.162(1.808) mg/dl at 90 min, 0.064(1.906) mg/dl at 180 min and increased to 2.052 mg/dl after 24 

hours of starting nebulization. 
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