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Abstract 

 

Background:Bronchial asthma is a common chronic respiratory disease worldwide. 

Although magnesium (Mg) deficiency has been shown to play a role in exacerbation of 

asthma, the exact prevalence of hypomagnesaemia in asthma is not clear. 

Objective: To estimate the serum Mg levels in bronchial asthma patients and compare them 

with healthy population and to evaluate the prevalence of hypomagnesaemia among them. 

Patients and Methods: A cross-sectional study was carried out in the respiratory unit of 

Rizgary Teaching Hospital involving 80 adult patients with chronic asthma (group I) and 80 

healthy adult controls (group II). Serum magnesium level was measured in all the 

participants. 

Results: Hypomagnesaemia was detected in 20% of the asthmatic patients when compared to 

controls (0%) (p=0.001). No significant association was detected between magnesium status 

and type of asthma (p= 0.59). There was a statistically significant stage-wise decline in serum 

levels of Mg with increase in severity of asthma (p=0.02). Patients with severe asthma had the 

highest prevalence of hypomagnesaemia (45.5%) in comparison to mild and moderate cases 

(p=0.001). No significant associations were detected between the level of magnesium and the 

number of medications that the patients used, corticosteroids use, and theophylline therapy 

(p=0.06, 0.17, and 0.08, respectively). Hypomagnesaemia was significantly correlated with the 

duration of asthma (p=0.04). 

Conclusion: Hypomagnesaemia is more prevalent in chronic asthmatics than non-asthmatics. 

Hypomagnesaemia was significantly correlated with severity and duration of asthma.  
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Introduction

    Magnesium (Mg) is the eleventh most 

abundant element in the human body and the 

second most common intracellular cation [1]. 

Total body Mg is about 25 gram, 60% of it is 

in the bones, 39% intracellular (20% in 

skeletal muscle), and only 1% is in the 

extracellular fluid [2]. Mg is a cofactor in 

more than 300 enzyme systems that regulate 
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diverse biochemical reactions in the body, 

including muscle and nerve function, blood 

glucose control, and blood pressure 

regulation[3]. Mg also intervenes in calcium 

transport mechanisms and so, it plays an 

important role in contraction and relaxation 

state of bronchial smooth muscle. Mg has 

several actions on bronchial airways 

including bronchodilation, anticholinergic 

effects, and stabilization of mast cells [4, 5]. 

Hence, Mg deficiency leads to increased 

contractility of bronchial smooth muscle and 

increased airways hyperreactivity [6, 7]. 

  Bronchial asthma is a chronic condition 

characterized by recurrent bronchospasm 

resulting from airways inflammation and 

hyperreactivity of tracheobronchial tree [8]. 

Asthma is widely distributed all over the 

globe, and affects nearly 334 million people, 

with a prevalence of about 10-12% in adults 

[9]. Although many studies demonstrated 

high prevalence of hypomagnesaemia in both 

acute and chronic asthma when compared 

with non-asthmatic persons [10, 11], other 

studies have not confirmed this fact [12, 13]. 

Up to our knowledge, there was no previous 

study done regarding the same subject in 

Erbil city. The current study was done to 

estimate the levels of serum Mg in patients 

with chronic bronchial asthma, and to 

evaluate the prevalence of hypomagnesaemia 

among them. 

Patients and Methods 

  This observational, cross-sectional study 

was conducted in the respiratory unit at 

Rizgary teaching hospital in Erbil city, Iraq, 

between January 2018 and September 2018. 

The study included 160 adults distributed as 

80 patients with chronic bronchial asthma 

(group I) and 80 healthy individuals as 

controls (group II). The inclusion criteria 

were: patients with stable chronic bronchial 

asthma with no history of exacerbation at the 

time of presentation or within last week, 

adults (age ≥ 18 years) of both genders, and 

non-smokers. The exclusion criteria were: 

medical disorders (like diabetes mellitus, 

hypertension, ischemic heart disease, 

diarrhea, and chronic kidney disease), 

patients on diuretic therapy, patients taking 

multivitamins, alcoholism, pregnancy and 

lactation. All patients were evaluated with 

detailed history (each patient was questioned 

regarding their inhaled and oral medications), 

general survey and examination of the 

respiratory system. Two milliliter of venous 

blood sample without anticoagulation was 

taken from all participants, and then 

centrifuged for 10 minutes. The serum was 

taken for analysis using ELISA kit 

(Microwell ELISA, Diagnostic Automation 

Inc., USA). According to the laboratory 

values of our hospital, the reference range for 

total Mg level was 1.6-2.6 mg/dl in both male 

and female adults. Serum Mg level below 1.6 

mg/dl was considered as hypomagnesaemia. 

Severity of persistent asthma (mild, moderate 

and severe) was assessed on the basis of 

GINA guidelines [9]. The relationship of 

hypomagnesaemia with severity of asthma, 

duration of asthma, types of medication use, 

and total number of medication used were 

assessed.A verbal informed consent was 

obtained from all the participants in the study 
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and the protocol was approved by the Ethics 

Committee of the College of Medicine of 

Hawler Medical University. 

Statistical analysis  

   The statistical package for social sciences 

(SPSS, version 19) was used for data 

analysis. Chi square test of association was 

used to compare proportions. Fisher’s exact 

test was used when the expected count of 

more than 20% of the cells of the table was 

less than 5. P-value of ≤ 0.05 was considered 

as statistically significant. 

Results 

  As shown in table 1, females constitute 70 

% of the asthmatic patients and 62.5% of the 

control group with no statistically significant 

difference between both groups regarding 

gender (p= 0.31). The means of age of both 

study groups show also no significant 

difference (p=0.92). In addition, the table 

shows a statistically significant association 

between study group and magnesium status. 

All participants in control group had a 

normal Mg level, in contrary 20% of 

asthmatic patients had hypomagnesaemia 

(p=0.001).

 

Table (1): Some demographics and Mg levels of both study groups. 

        Group I 

 Asthmatic 

patients(n=80) 

 
   No.                 %           

          Group II 

          Controls(n=80) 

 
   No.                   %         

   P 

value 

Gender 

                  Male 

                 female 

 

24                      30 

56                      70 

 

30                        37.5 

50                        62.5 

 

0.31 

Age (years)±SD 40.16 ±15.48 39.93±14.53 0.92 

Serum Mg (mg/dl) 1.99±0.29 2±0.23 0.85 

Patients with 

hypomagnesaemia  

16                       20 0                              0 0.001 

 

  Table(2) reveals that there was a non-

significant association between magnesium 

status and type of asthma (p= 0.59). The level 

of serum magnesium was normal in the 

majority of patients regardless whether they 

were of persistent or intermittent type of 

asthma.  

Table (2): Relationship between magnesium status and type of asthma. 

Type of asthma 

Magnesium status 

Total Hypomagnesaemia Normal 

 Intermittent 3 16 19 

15.8% 84.2% 100% 

Persistent 13 48 61 

21.3% 78.7% 100% 

Total 16 64 80 

20% 80% 100% 
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  Although mean serum magnesium levels 

were within the normal range in all grades of 

asthma, Table(3) shows a statistically 

significant stage-wise decline in mean serum 

levels of Mg with increase in severity of 

asthma (p=0.02). 

 

Table (3): Relationship between the means of magnesium levels and grades of asthma. 

Grades of 

asthma 

Cases(n=80) Serum Mg level 

   (mean ±SD) 

P value 

mild 8 2.05±0.23  

0.02 moderate 50 2.02±0.38 

severe 22 1.85±0.34 

    According to Table (4), there was a 

significant relationship between magnesium 

status and grades of asthma. Patients with 

severe asthma had the highest prevalence of 

Hypomagnesaemia (45.5%) in comparison to 

mild and moderate cases (p=0.001). 

 

Table (4): Prevalence of hypomagnesaemia in   different grades of asthma. 

Grade of asthma Magnesium status 

Total Hypomagnesaemia Normal 

 Mild 2 6 8 

25% 75% 100% 

Moderate 4 46 50 

8% 92% 100% 

Severe 10 12 22 

45.5% 54.5% 100% 

Total 16 64 80 

20% 80% 100% 

 

  The findings of Table (5) reveal that there 

were non-significant associations between 

the level of magnesium and the number of 

medications that the patients used, 

corticosteroids, and theophylline therapy 

(p=0.06, 0.17, and 0.08, respectively). 

  There was a significant relationship 

between duration of the asthma and 

magnesium levels, i.e. patients with 

hypomagnesaemia had asthma for a longer 

duration of time compared with 

normomagnesaemia asthmatics (P= 0.04). 
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Table (5): Relationship between magnesium status and the medications used by asthmatics. 

Variables Hypomagnesaemia 

           N=16 

Normomagnesaemia 

            N=64 

   Total 

    N=80 

 

 

P 

value 

Total medication 

    < 3 

    ≥ 3 

 

1 

15 

 

18 

46 

 

19 

61 

 

 

0.06 

Use of β-agonist  

         Yes 

          No 

 

NS 

 

NS 

 

NS 

 

NS 

Use of steroids 

         Yes 

          No 

 

11 

5 

 

32 

32 

 

43 

37 

 

0.17 

Use of THP 

          Yes 

          No 

 

13 

3 

 

37 

27 

 

50 

30 

 

0.08 

Duration of asthma 15.56 ±7.5 11.09 ±7.1  0.04 

 

Discussion 

    The prevalence of hypomagnesaemia in 

our asthmatic patients was 20%.The present 

study shows that the asthmatic patients had a 

significantly low serum magnesium level 

when compared to the controls. This result is 

in agreement with the studies done by Shaikh 

[10], Yuvarajan [11], Ali [14] and many 

other studies but with variable prevalence. 

Although the cause of hypomagnesaemia in 

patients with chronic asthma was not well 

known [15], it may be multi-factorial. It may 

be related to low magnesium intake in 

asthmatics, or increased urinary loss of 

magnesium as a side effect of therapy with 

β2-agonist, corticosteroids, and 

theophylline[16,17], or it may be genetically 

determined[18]. 

  In the current study , there was a high 

prevalence of hypomagnesaemia in severe 

asthma (45.5%) when compared to other  

 

 

grades ( mild and moderate) and the serum 

magnesium level was correlated significantly 

with severity of asthma (p=0.02). These 

findings are similar to many previous studies 

done by Shaikh [10], Yuvarajan [11], and 

Alamoudi [19]. These studies have proved 

that hypomagnesaemia in asthma is 

associated with increased incidence of 

wheeze, impairment of lung function, and 

increased bronchial hyper-reactivity (BHR). 

As mentioned before, low magnesium level 

may enhance calcium movement inside the 

smooth muscle cell and making the cell more 

contractile and thus increasing BHR [6, 7].  

Mg deficiency may also increase production 

of acetylcholine in cholinergic nerve endings, 

increase histamine release from mast cell, 

increase production of interlukin-1 and 6, and 

enhance production of IgE [20, 21]. Some 

studies mentioned that therapeutic and 
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dietary supplementation of magnesium has 

been shown to either reduce the BHR or 

improve in bronchial responsiveness and 

quality of life [22]. 

    Although the present study did not reveal 

any statistically significant relationship of 

hypomagnesaemia with the use of steroids 

(p=0.17) , it’s worth to mention that  the p 

value was so close to be significant with the  

use of theophylline ( p=0.08) and use of  ≥3 

medications (p=0.06). Regarding the use of 

β2-agonist, the Chi square test was not 

calculated, as all the patients were on β2-

agonist. 

  Some studies have revealed that 

hypomagnesaemia may be related to the side 

effect of therapy with β2-agonist, 

corticosteroids, and theophylline[16,17], 

however, hypomagnesaemia was found to be 

present in asthmatic patients who were not on 

treatment with these drugs or even after 

withdrawal of them[19,23], which is in 

agreement with the result of our study. 

   Lastly, the current study showed that 

hypomagnesaemia was significantly 

correlated with the duration of asthma 

(p=0.04). The duration of asthma was longer 

in asthmatic patients with hypomagnesaemia 

compared to those with normal Mg level. 

While few previous studies demonstrated no 

relationship between hypomagnesaemia and 

duration of asthma [14,24], the current study 

found such a relationship. 

Conclusions  

  Hypomagnesaemia is more prevalent in 

chronic asthmatics than non-asthmatics. 

Hypomagnesaemia was significantly 

correlated with severity and duration of 

asthma. 

 Recommendations 

  Serum magnesium level may serve as a 

marker of asthma severity. So the level of 

this analyte should be monitored in asthmatic 

patients and should be corrected if found low. 

The cause of hypomagnesaemia in asthma 

and role of magnesium supplementation in 

asthmatics is an important field warranting 

further research.  Magnesium rich foods may 

be encouraged for asthmatic patients.   

  This study is limited by the small sample 

size. A larger sample size would help draw 

more statistically accurate conclusion. 
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