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ABSTRACT 
 
Background: Theoretically, anti-asthma medications can increase blood glucose concentration, however, several reports failed to demonstrate 
hyperglycemic effects of these medications. Aims: 1) To evaluate the effects of long-term and short-term anti-asthma medications on the blood glucose 
concentrations. 2) To assess the effect of acute asthma attack on glycaemic control. Materials and Methods: The study   included a study group of 66 
asthmatic patients and a control group of 34 apparently healthy subjects. Patients were classified according to the current medications into off-
treatment, salbutamol only and combined therapy (salbutamol and steroids) groups. The random blood glucose (RBG) concentrations were measured 
just before giving (pre-dose) and 20 minutes following (post-dose) salbutamol nebulizer in 33 asthmatic patients. In the remaining asthmatic patients, 
RBG concentrations were measured just before giving (pre-dose) and 20 minutes following (post-dose) combined therapy i.e. salbutamol nebulizer and 
intravenous hydrocortisone. Results: The means of RBG concentrations were not significantly different when asthmatic patients on attack (M ± SD = 
109.13 ± 23.03 mg/dl) were compared with the control group (M ± SD = 102.59 ± 15.87 mg/dl, P = 0.291). The means of RBG concentrations were not 
significantly different when off-treatment asthmatic patients (M ± SD = 106.84 ± 17.50 mg/dl) were compared with the control group, those on 
salbutamol only (M ± SD = 112.55 ± 25.74 mg/dl) and asthmatic patients on both salbutamol and steroid therapy (M ± SD = 99.56 ± 19.60 mg/dl) (P> 
0.05 for all). There was significant increase in RBG concentrations following treatment with salbutamol nebulizer (P = 0.000) and combined therapy with 
both salbutamol nebulizer and hydrocortisone injection (P = 0.009). Conclusion: In contrast long-term anti-asthma medications, acute asthma therapies 
induce hyperglycemia, probably due to higher bioavailability of these medications in the systemic circulation.  
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INTRODUCTION 
 
Several evidences suggest intimate relationship between hyperglycemia 
and bronchial asthma. Physiologically, acute asthma attacks are expected 
to increase diabetogenic stress hormones like glucocorticoids [1, 2] and 
catecholamines [3, 4]. Pathologically, recent researches revealed 
numerous proofs for the co-existence of insulin resistance and bronchial 
asthma [5-8]. Pharmacologically, beta-2 agonists and steroids are the 
most popular anti-asthma treatments and, theoretical speaking, both can 
induce hyperglycemia.  
 
However, several recent [9, 10] and old [11] reports failed to demonstrate 
hyperglycemic effects of these medications. The majority of anti-asthma 
medications are delivered through inhalation to their main site of action 
i.e. pulmonary airways. Consequently, only small amounts of these 
medications are offered to the diseased airways. The general circulation 
will have only minute concentrations of anti-asthma medications which 
enhance their clearance by the appropriate excretory systems [12]. Both 
low concentrations and enhanced clearance of anti-asthma medications 
are probable explanations for loss of their hyperglycemic effects [11, 13, 
14].  
 
For further verification of this hypothesis, the present study aimed to 
assess the effects of long-term and short-term anti-asthma medications 
on the blood glucose concentrations. Moreover, the effect of acute asthma 
attack on glycaemic control was also evaluated. 
 
MATERIALS AND METHODS 
 
The study   included a study group of sixty-six asthmatic patients (50% 
were males, age mean (M) ± standard deviation (SD) = 30 ± 7.8 years) and 
a control group of thirty-four apparently healthy subjects (50% were 
males, age M ± SD = 34 ± 9.1 years). The asthmatic patients were 
recruited from emergency rooms of Khartoum State teaching hospitals – 
Sudan. All subjects of the study group were known asthmatic patients for 
more than one year and had acute attacks of asthma at the time of 
examination. Patients with diabetes mellitus, previous abnormal blood 
glucose level, glucosuria, chronic illnesses and pregnant ladies were 
excluded from the study. All examined asthmatic patients had not eaten 
meals within the last hour and had not taken anti asthmatic medications 
within the last day before measuring their blood glucose levels. Asthma 
history was recorded at the time of examination together with the 
previous asthma medications. Patients were classified according to the 
current medications into off-treatment, salbutamol only and combined 
therapy (salbutamol and steroids) groups. 
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The random blood glucose (RBG) concentrations were measured just 
before giving (pre-dose) and 20 minutes following (post-dose) 
salbutamol nebulizer (10 mg/2ml salbutamol solution) in thirty-three 
asthmatic patients. In the remaining asthmatic patients (thirty-three 
subjects), RBG concentrations were measured just before giving (pre-
dose) and 20 minutes following (post-dose) combined therapy i.e. 
salbutamol nebulizer (10 mg/2ml salbutamol solution) and intravenous 
hydrocortisone (100 mg). 
 
Statistical evaluation was performed using the Microsoft Office Excel 
(Microsoft Office Excel for windows; 2007) and SPSS (SPSS for windows 
version 19). Normal distribution of studied variables was examined using 
Shapiro-Wilk test. Unpaired T-test and Mann-Whitney U test were used to 
assess significant difference in the means of the pre-dose RBG in the 
different patients groups receiving different long-term therapies for 
bronchial asthma. 
 
 The effect of acute asthma attack on glycaemic control was assessed by 
comparing the blood glucose concentrations of off-treatment asthmatic 
patients with acute attack with the apparently healthy subjects. Paired T-
test was used to assess the effects of salbutamol nebulizer and combined 
therapy on RBG. P< 0.05 was considered significant. 
 
RESULTS 
 
The means of RBG concentrations were not significantly different when 
asthmatic patients (M ± SD = 109.13 ± 23.03 mg/dl) were compared with 
the control group (M ± SD = 102.59 ± 15.87 mg/dl, P = 0.291), and when 
asthmatic patients on continuous asthma medication (M ± SD = 109.34 ± 
25.02 mg/dl) were compared with asthmatic patients on irregular asthma 
medication (M ± SD = 108.63 ± 17.75 mg/dl, P = 0.686).  
 
Regarding effects of current daily medications at the time of examination, 
the means of RBG concentrations were not significantly different when 
off-treatment asthmatic patients (M ± SD = 106.84 ± 17.50 mg/dl) were 
compared with the control group (P = 0.464), those on salbutamol only 
(M ± SD = 112.55 ± 25.74 mg/dl, P = 0.686) and asthmatic patients on 
both salbutamol and steroid therapy (M ± SD = 99.56 ± 19.60 mg/dl, P = 
0.337). As shown in table-1 and figure-1, there was significant increase in 
RBG concentrations following treatment with salbutamol nebulizer (P = 
0.000) and combined therapy with both salbutamol nebulizer and 
hydrocortisone injection (P = 0.009). 
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Table1. Effect of acute asthma medications on blood glucose concentrations. 

 
DISCUSSION 
 
The current study revealed three main findings regarding glycaemic 
control in asthmatic patients: 1) the RBG concentrations were not 
significantly different in off-treatment asthmatic patients compared with 
the control group. 2) The RBG concentrations were not significantly 
different when off-treatment asthmatic patients were compared with 
those patients receiving different type of anti-asthma medications. 3) 
There was significant increase in RBG concentrations following treatment 
of acute asthma attacks with either salbutamol nebulizer alone or 
combined therapy i.e. salbutamol nebulizer and hydrocortisone injection. 
Impaired glycaemic control in asthmatic patients is well established in the 
literature [7, 9, 10, 15]. Hyperglycemia associated with bronchial asthma 
can be attributed to anti-asthma medications, namely beta-2 agonists and 
steroid therapy [13-15, 16], or to the higher levels of diabetogenic 
hormones released as a result of repeated stress induced by asthma 
attacks [1-4]. Recently, there are growing evidences that suggest co-
existence of insulin resistance with bronchial asthma [5-8] especially in 
obese patients [17].  
 
However, the current results showed no significant difference when 
comparing blood glucose levels of asthmatic patients with the control 
group. Absence of significant difference in the mean of blood glucose 
levels remained even when comparing of off-treatment asthmatic patients 
with the control group, disputing previous reports on the hyperglycemic 
effect of bronchial asthma. This finding preclude from drawing a 
conclusion that all asthmatic patients are at risk of developing 
hyperglycemia. Hyperglycemia associated with bronchial asthma 
appeared to be more frequent in obese asthmatic patients. This 
hypothesis is supported by the findings of Husemoen et al [8] and others 
[17, 18] that proved the association of insulin resistance with asthma in 
obese asthmatic patients. Husemoen et al examined the association of 
obesity and insulin resistance with asthma and aeroallergen sensitization 
[8]. Their results revealed that insulin resistance was associated with 
aeroallergen sensitization and allergic asthma. Moreover, the associations 
of obesity with aeroallegen sensitization and allergic asthma became non-
significant after adjustment for insulin resistance, whereas the 
association of obesity with non-allergic asthma was unaffected. The 
conclusions of Husemoen et al were further supported by another study 
with a larger sample size which proved the association of obesity and 
insulin resistance with the incidence of asthma-like symptoms in adults 
[18].  
 
A shortcoming of the current study is that it did not consider measuring 
indicators of insulin resistance, such as body mass indices, blood 
pressures and lipid profiles, to adjust for while comparing asthmatic 
patients with the control group. Further researches are desirable to 
explore the possible explanation for the comparable blood glucose levels 
in asthmatic and apparently healthy subjects.  
 
The absence of significant difference of the RBG concentrations between 
asthmatic patients and the control group also weaken the hypothesis that 
long term anti-asthma medications persuade hyperglycemia. This fact is 
further supported by the failure of present study to demonstrate 
significant different in RBG concentrations when off-treatment asthmatic 
patients were compared with those receiving different types of anti-
asthma medications. Actually, absence of hyperglycemic effect of long-
term anti-asthma medications was demonstrated by at least two recent 
reports in Sudanese asthmatic patients [7, 9]. Most anti-asthma 
medications are given in small doses by inhalation, which lessen their 
concentrations in the general circulations [13, 14]. Consequently, the 
systemic circulation will have lower concentrations of anti-asthma  

Figure 1. Effect of acute asthma medications on blood glucose 
concentrations.  
 
medications which enhance their clearance by the liver and the kidneys 
[12]. Both low concentrations and enhanced clearance of anti-asthma 
medications are probably possible causes for decreased 
endocrinometabolic effects of these drugs [11, 13, 14]. On the other hand, 
there was significant increase in RBG concentrations following treatment 
of acute asthma attacks with either salbutamol nebulizer alone or 
combined therapy i.e. salbutamol nebulizer and hydrocortisone injection. 
The RBG was measured 20 minutes following administration of 
intravenous hydrocortisone and/or nebulized salbutamol. Definitely, the 
bioavailability of both salbutamol nebulizer [19, 20] and intravenous 
hydrocortisone [21, 22] to the systemic circulation continued for more 
than 20 minutes following their administration; offering all 
endocrinometabolic effects of both drugs to the whole body [16, 23-24]. 
 
In conclusion, the current data failed to demonstrate hyperglycemic 
effects of bronchial asthma as well as its long-term medications. In 
contrast, acute asthma therapies, namely salbutamol nebulizer and 
intravenous hydrocortisone, induce hyperglycemia putting asthmatic 
patient at risk of other possible endocrinometabolic effects of these drugs.  
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