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ABSTRACT 
 

Corticosteroids are recommended for emergency management of an asthmatic attack. 
This study was designed to compare the effectiveness of oral and intramuscular steroid 
on spirometric results in acute asthma. 

We performed a randomized trial involving 88 adults, aged 15-70 years, with acute 
exacerbation of asthma requiring treatment with steroids. All had been treated with 
standard bronchodilator regimens and then received oral prednisone, 40 mg/day for 7 
days, or 40 mg/day intramuscular triamcinolone long acting (LA) for 3 days. Spirometric 
variable and percentage of change to baseline forced vital capacity (FVC) and forced 
expiratory volume in 1 second (FEV1) after treatment were calculated. 

Baseline characteristic were comparable in the oral prednisone group (n=44) and in 
the intramuscular triamcinolone LA groups (n=44). After 7 days of treatment, the mean 
(SD) FEV1 and FVC in both groups improved statistically over baseline values 
(P<0.001). The median percentage change improvement of FEV1 between two treatment 
groups was statistically significant: 68±45.3% vs. 53.4±46.5%, P=0.04) respectively, but 
for FVC although improvement with prednisone was better than intramuscular 
triamcinolone LA groups, it was not statistically significant (52.6±40.1% vs. 45.8±39.9%, 
P=0.43) respectively. 

We conclude that in adults with acute asthma, oral prednisone is more effective than 
intramuscular triamcinolone LA in improvement of FEV1, but although efficacy of oral 
prednisone in improvement of FVC is more than intramuscular triamcinolone LA group, 
this effect is not significant.   

 
Key words:  Asthma; Prednisone; Triamcinolone 

 
INTRODUCTION 

 
Asthma is a disease that is characterized by airway 

inflammation and is manifested by pulmonary symptoms, 
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reversible airway obstruction, and evidence of 
bronchial hyper-reactivity. It accounts for hundreds of 
thousands of emergency room visits yearly. 
Corticosteroid therapy is useful in managing the 
acutely ill asthmatic patient in the hospital.1,2  

The Guidelines for the Diagnosis and Management 
of Asthma, published by the National Institutes of 
Health, recommended that steroids be considered in all 



E. Razi and Gh.A. Moosavi 

18/ IRANIAN JOURNAL OF ALLERGY, ASTHMA AND IMMUNOLOGY                         Vol. 5, No. 1, March 2006 

patients as an emergency department(ED) treatment for 
acute exacerbations.3 Earlier work had suggested a role 
for corticosteroids with a depo-repository release given 
via the IM route in asthmatic patients who had been 
discharged from the ED.4-8 

Unfortunately, tapering doses of oral steroids are 
complicated, often involving numerous pills and 
frequent changes in dosage. Studies have shown that 
12% to 22% of patients do not carry out their 
prescriptions after discharge from the emergency 
department.9,10 

Hoffman and Fiel reported that intramuscular 
repository corticosteroids are at least as effective as 
oral corticosteroids in the management of the acute 
asthmatic patients.5  

Since compliance with oral corticosteroids is a well-
known problem, our study was undertaken to determine 
whether intramuscular triamcinolone acetate are as 
effective as oral prednisone therapy administered in the 
outpatient setting. We also analyzed whether 
spirometric results changed in the triamcinolone group 
compared with the prednisone group. 

 
MATERIALS AND METHODS 

 
Our study was conducted in the emergency room of 

Kashan Shahid Beheshti Hospital from March 2000 
through June 2001. Patients were included in the study 
if they presented to the emergency room with acute 
asthma manifested as dyspnea, cough, or wheezing and 
a 1-second initial forced expiratory volume (FEV1) less 
than 70% of the predicted normal value. All patients 
between the ages of 15 and 70 were eligible for the 
study if they had a history of asthma and they were to 
be discharged home with instructions to continue 
treatment. Patients were excluded if they were 
pregnant, had diabetes mellitus, congestive heart 
failure, had clinical evidence of pneumonia or chronic 
obstructive pulmonary disease, had received steroids 
within 2 weeks of presentation, or were unable or 
unwilling to attend follow-up evaluation. The diagnosis 
was based on the American Thoracic Society 
Guidelines for the evaluation of impairment/disability 
in patients with asthma.11  

The patients were approached for participation only 
after completion of their emergency therapy. The study 
was designed as randomized in two groups and the 
following treatment regimens were then compared after 

7 days of therapy: (1) triamcinolone long acting (LA), 
40 mg for intramuscular daily for 3 days, (2). In 
another group of patients, prednisone 40 mg per day for 
seven days was prescripted. 

Subjects were treated for acute asthma in standard 
fashion. On initial presentation, spirometry was 
obtained, with the patient seated and wearing nose 
clips. Three forced vital capacities were obtained, with 
the highest FEV1 value for analysis. Follow-up was 
accomplished by a return visit 7 days after the patient’s 
arrival, and was questioned about drug compliance. 
Physical examination and spirometry were again 
performed. 

The Kolmogorov-smirnov test was used for 
distribution of quantitative variables. The mean±SD 
results for FVC and FEV1 before and after treatments 
between two groups of patients were calculated. 
Percentage of change was calculated as relative to 
baseline FVC and FEV1 by the following equation:  

 
Percentage of Change= [(Observed-Base)/Base]×100 

Where observed are the post-treatment values after 
7 days, base is the baseline value on the day before 
treatment. Results were analyzed with Student’s t-test 
for paired comparisons. P-value of less than 0.05 was 
considered significant. Statistical analysis was 
performed by means of statistical software package 
(SPSS version 10.0 for windows). 

 
RESULTS 

 
Eighty-eight patients were enrolled in the study 

including 44 (50%) in the prednisone group (mean age 
42.3 years, range 15-70) and 44 (50%) patients in the 
triamcinolone LA group (mean age 41 years, range 15-
70). The 46 male and 42 female patients had a mean 
age of 41.7 ± 16 years. 

 
Table 1. Characteristic of patients in study groups (mean±SD). 

Characteristics 
Prednisone 

group 
(n=44) 

Triamcinolone 
LA group 

(n=44) 

P-
Value 

Sex (M/F) 
Age (Yr) 

22 / 22 
42±16 

20 / 24 
41±16.6 

0.67 
0.7 

Pretreatment FVC 
    % predicted 
    Liters 

 
62.59±14.74 

2.18±0.84 

 
62.25±12.73 

2.11±0.71 

 
0.9 
0.6 

Pretreatment FEV1 
    % predicted  
    Liters 

 
49.91 ±12.1 
1.46± 0.56 

 
52.57±11.84 
1.52± 0.48 

 
0.3 
0.6 
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Table 2. Spirometric results in two groups of patients treated with prednisone and triamcinolone LA* 

Characteristics 
Prednisone groups 

(n = 44) 
P. value‡ 

Triamcinolone groups 
(n = 44) 

P. value‡ 

Pre treatment Post treatment Pre treatment Post treatment  
FVC, % Pred. 
     Liters 

62.6 ±14.7 
2.2± 0.8 

90.7± 12.9 
30.1 ±1 

 
<0.0001 
<0.0001 

62.3±12.7 
2.1± 0.7 

83.7± 11.6 
2.9± 0.9 

 
<0.0001 
<0.0001 

FEV1, % Pred.  
     Liters 

49.9 ±12.1 
1.5± 0.6 

80.3± 12.9 
2.3 ±0.7 

<0.0001 
<0.0001 

52.6± 11.9 
1.5± 0.5 

77.1± 12.9 
2.2 ±0.6 

<0.0001 
<0.0001 

* Values are expressed as mean±SD 
‡ Student’s t-test 
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Figure 1. Comparison of the mean (SE) changes in FEV1 
and FVC values after treatment (%) in both groups of 
patients treated with prednisone and traimcinolone LA. 

 
Characteristics of the study patients are shown in 

Table 1. There were no significant differences between 
the two study groups by age, sex or spirometric 
findings. Spirometric results are shown in Table 2. 
Groups had comparable values at the time of arrival to 
treatment for FEV1 and FVC. FEV1 and FVC 
improved in both groups. 

Mean values of FEV1 and FVC improvement in 
both groups after treatment were significant (Table 2). 

 
Percentage change of improvement in FEV1 for 

both the prednisone and triamcinolone LA groups was 
68±45.3% vs. 53.4±46.5% (P= 0.04); and for FVC was 
52.64±40.1% vs. 45.8±39.9% (P= 0.43), respectively. 
Although there was greater improvement in all two 
parameters, in the prednisone group, the differences 
were significant for FEV1 (P= 0.04), however the 
change in improvement of FVC in both groups was not 
statistically significant (P=0.43), (Figure 1). 

 
 

DISCUSSION 
 
Our short term study indicates that the management 

of acute asthmatic outpatients, with oral prednisone in 
improvement of spirometric indexes (FEV1 and FVC) 
is more effective as compared with LA intramuscular 
triamcinolone. In this study the median percentage 
change improvement of FEV1 between two treatment 
groups was more than improvement in FVC.  

Systemic corticosteroids should be a component of 
treatment of acute asthma in all patients. Systemic 
corticosteroids are also recommended for the treatment 
of impending episodes of severe asthma for which 
bronchodilator therapy has been inadequate. In the past, 
systemic corticosteroids were commonly withheld for 
many hours and even for days, while treating with 
bronchodilators and awaiting gradual spontaneous 
improvement in airway inflammation. In contrast, 
current guidelines encourage institution of systemic 
corticosteroids as soon as insufficient improvement 
with beta agonist bronchodilators is identified.12  

One study examined the effect of high dose oral 
prednisone for one week early in the course of an acute 
exacerbation of asthma incompletely responsive to 
bronchodilators.13 When compared to other drugs, 
steroids were more effective than ß-adrenergic 
agonists, theophylline, and cromolyn sodium in 
reducing airway hyperresponsiveness during 
maintenance therapy.14-18 

Despite numerous clinical trials evaluating specific 
steroid preparations, doses, dosing frequencies and 
routes of administration, no single protocol or 
preparation has been found to be superior. 

Although oral19, 20 and intramuscular4 steroid 
regimens are superior to placebo in reducing relapse 
rates after management acute asthmatic attack, 
comparison between oral and intramuscular regimens 

P=0.04 P=0.43 
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are limited. Intramuscular injection of long-acting 
corticosteroid formulations appears to be as effective as 
oral therapy.4,5,7,8,21 In a randomized trial of 190 adult 
patients with acute asthma, intramuscular injection of 
long-acting methylprednisolone (160 mg) resulted in a 
similar rate of relapse as oral methylprednisolone 20 
mg PO QD for eight days.21 This approach may be 
beneficial for patients unable to afford oral medication 
or those at high risk of medical noncompliance. 

Ogirala et al. showed that the use of high-dose 
triamcinolone for 3 days along with oral prednisone 
significantly decreased emergency room visits and total 
oral steroid doses needed in patients with severe, 
steroid–dependent asthma.22 Jonsson et al. found that 
oral administration of steroids was as effective as 
intravenous use in hospitalized patients with moderate 
exacerbation of airway obstruction.23 Chapman et al. 
showed that a short course of oral prednisone reduced 
early relapsed rates after emergency room treatment of 
acute asthma.19 Harris et al. reported that early 
intervention with oral prednisone appeared justified in 
preventing the need for a protracted course of treatment 
or emergency care.13 

Because of potential problems with compliance in-
patients sent home with prescriptions for tapering doses 
of oral prednisone, repository steroids might offer an 
advantage over oral steroids in preventing relapse of 
asthma after exacerbation. Hoffman and Fiel compared 
the use of oral steroids with a single injection of 
repository steroids on discharge from the emergency 
room and found intramuscular methyl prednisone to be 
as effective as oral methyl prednisone in preventing 
rehospitalization.5 In another study that was performed 
in mild to moderate exacerbation of asthma, a single 
dose of 40-mg intramuscular triamcinolone produced a 
relapse rate similar to that of prednisone, 40 mg/day 
orally for 5 days.7 

Green et al. found that 80 mg intramuscular methyl 
prednisone produced no difference in relapse rate, 
symptoms, or spirometry compared with oral 
prednisone after hospitalization for treatment of 
asthma.24 Improvements in FEV1, FVC were much 
greater in repository group than in the oral group, but 
the differences did not achieve statistical significance.24 
In the present study, the improvement of FEV1 and 
FVC was calculated as relative to baseline FEV1 and 
FVC by this equation: percentage of change= 
[(observed – base)/base]× 100 was greater in oral 
steroids groups as compared with intramuscular 

triamcinolone LA groups. As shown in Fig.1 the 
median (SD) percentage change improvement of FEV1 
between two treatment groups of asthmatic patients 
(oral prednisone and intramuscular triamcinolone LA) 
was statistically significant: (68±45.3% vs. 
53.4±46.5%, P=0.04 respectively). However, in the 
current study the median (SD) percentage change 
improvement of FVC between two treatment groups 
although in patients that were treated with oral 
prednisone was better than another groups, the results 
were not statistically significant (52.6±40.1% vs. 
45.8±39.9%, P=0.43) respectively. As results shown in 
Table 1, efficacy of prednisone in improvement of 
FEV1 and FVC before and after treatment is about 
30.4% and 28.1%, but this difference in triamcinolone 
group is about 24.5% and 21.4% respectively. This 
difference has probably resulted from the method of 
prescription. In our study prednisone was prescripted 
40 mg per day for seven days. However in Green et al. 
study a prescription for tapering doses of oral 
prednisone, from 40 mg to 0 mg, decreasing by 5 mg 
daily over 8 days was considered.24 

Methylprednisolone and triamcinolone have been 
studied for the treatment of asthma.  High-dose 
intramuscular triamcinolone seems to be more effective 
than low dose oral prednisone for patients with severe, 
life-threatening asthma22, 25-27, and is more effective in 
asthmatics not responding to oral regimen.27 In the 
long-term study triamcinolone seemed to have a 
significant advantage over prednisone in terms of 
FEV1 and FVC, but in short term study it showed only 
minor differences in therapeutic efficacy.25 

Prescription was clearly a problem in asthma 
compliance with oral prednisone. In broader-based 
studies of compliance, non-compliance rates of 25% to 
50% have been reported.28 For this reason, 
triamcinolone or other depot corticosteroids may offer 
an advantage in management of the acutely ill 
asthmatic patient. It is necessary to remember that 
uncontrolled and self-administration of intramuscular 
triamcinolone LA may lead to occurrence of serious 
complications of steroids in asthmatic patients. 

In this study the dose of 40 mg/day of prednisone 
was chosen because it was a common outpatient 
regimen and, in adults, yielded a moderate 
pharmacologic dose of about 5-mg/kg.29 Triamcinolone 
acetate was chosen because of its anti-inflammatory 
and adrenal suppression similarities to prednisone.29,30 
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We conclude that in adults with acute asthma, oral 
prednisone is more effective than intramuscular 
triamcinolone LA in improvement of FEV1, but 
although efficacy of oral prednisone in improvement of 
FVC is more than intramuscular triamcinolone LA, this 
effect is not significant. Intramuscular triamcinolone 
LA may be an alternative to oral steroids especially in 
those patients that can not tolerate or comply with 
traditional dosing of oral steroids.   

Larger studies would be useful to confirm our 
studies. 
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