
 

Human Journals 

Research Article 

May 2015 Vol.:3, Issue:2 

© All rights are reserved by Shakil R et al. 

Preliminary, Comparative, Randomized, Open Labeled Trial, Evaluating 

Efficacy and Safety of Add-On Effects of Oral Prednisolone and 

Deflazacort to Inhalational Salbutamol in Patients of COPD 

      

  

 

 

 

 

 

 
 
 

 

 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

 

 

               
       

           www.ijppr.humanjournals.com 

       

Keywords: COPD, Spirometry, Prednisolone, Deflazacort, 

Salbutamol, Metabolic side effects 

ABSTRACT  

Objective: To compare safety and efficacy of add-on effects 

of oral Prednisolone and oral Deflazacort to inhalational 

salbutamol in Patients of stable COPD. Materials and 

Methods: Sixty patients of COPD fulfilling ATS criteria were 

randomized to two treatment regimens for 2 weeks. In R1 

patients received prednisolone 30 mg and in R2 patients 

received Deflazacort 36 mg in the morning. Patients in both 

regimens received Salbutamol (Inhalational 200 µg one puff 

QID). Statistics: Paired ‘t’ Test was used for before and after 

treatment comparisons. Results: With R1, FEV1 changed 

from 1.0953 ± 0.382 to 1.155 ± 0.3701 (P <0.05); with R2, it 

changed from 1.1227 ± 0.412 to 1.226 ± 0.3530 (P <0.001). 

With R1 fasting blood sugar changed from 77.11± 8.026 to 

80.51± 8.0987 (P > 0.05); With R2 it changed from 76.81± 

6.3456 to79.00± 5.3071(P > 0.05). With R1, total cholesterol 

increased from 196±10 to 216±17 (P <0.05), LDL cholesterol 

increased from 107±9 to 124±14 (P <0.05), HDL cholesterol 

increased from 53±4 to 56±3(P > 0.05), Triglyceride levels 

decreased from 177±33 to 151±14 (P>0.05); With R2, total 

cholesterol increased from 195±5 to 191±12 (P>0.05), LDL 

cholesterol decreased from 105±13 to 101±9 (P >0.05), HDL 

cholesterol increased from 46±3 to 56±4 (P <0.05), 

Triglyceride levels decreased from 170±19 to 152±19 (P 

>0.05). With regimen R1 CRP changed from 4.9±1.3 to 3.3±1 

(p<0.05) with regimen R2 CRP changed from 4.7±1.5 to 

3±1.2 (p<0.05). Conclusion: Deflazacort should be used 

instead of Prednisolone in COPD patients requiring 

corticosteroid therapy. 
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INTRODUCTION 

Chronic respiratory diseases account for 4 million deaths annually. 300 million people currently 

suffer from asthma. Globally 2.5 lakh people die of asthma every year & it is the most common 

non-communicable disease in children. 65 million have moderate to severe chronic obstructive 

pulmonary disease (COPD). More than 3 million died of COPD in 2005, which is 5% of all 

deaths globally that year. COPD is projected to become the third leading cause of death by 

2030
[1]

. The BOLD study found the overall prevalence of COPD to be 5.7 - 23% in men aged > 

40 yrs & 4.2 - 20.7% in women aged > 40yrs. Prevalence at Srinagar Centre was estimated at 

17.3% in men aged > 40 yrs. And 14.8% in women aged > 40 years
 [2]

. The INSEARCH study 

found the prevalence of Ch. Bronchitis in India at 3.5% & the prevalence of Asthma at 2.05%
 [3]

.  

For the diagnosis and assessment of COPD, spirometry is the gold standard as it is best 

standardized, reproducible and objective way of measuring airflow limitation
 [4]

. Patients with 

COPD typically show a decrease in both forced expiratory volume in one second (FEV1) and 

forced vital capacity (FVC). A post-bronchodilator FEV1/FVC <70 % confirms the presence of 

airflow limitation that is not fully reversible. 

Etiology of COPD is multifactorial, smoking, indoor & outdoor air pollution, occupational dust 

and chemicals, genetic factors, respiratory infections, socioeconomic status, nutrition and 

asthma. The single most important known causative factor of COPD is cigarette smoking
 [5]

. 

Inhalation of cold air has been found to worsen airway obstruction in sensitive patients with 

COPD
 [6]

. 

Local and systemic inflammation is implicated in the pathogenesis and maintenance of COPD; 

therapeutic strategies meant to halt or reverse inflammation are desirable. Non pulmonary 

manifestations of COPD suggest a systemic disorder that is likely mediated by circulating 

inflammatory cells and inflammatory cytokines. The use of inhaled or systemic corticosteroids 

has been the cornerstone in anti-inflammatory therapy in all settings of COPD
 [7]

. Short term oral 

corticosteroid at higher doses in stable COPD produces statistically significant benefits in lung 

function, symptoms and exercise capacity, but currently their long term use is precluded because 

of adverse effects associated with their long term use
 [8]

.
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Deflazacort an oxazoline derivative of prednisolone has been shown to possess similar efficacy 

in improving pulmonary function in acute exacerbations of COPD
[9]

 and in acute moderate 

asthma or asthma crisis
[10]

. Deflazacort has lesser metabolic side effects in terms of worsening of 

lipid profile, derangement of glucose metabolism, reduction in bone mass and fat accumulation
 

[11,12]
. The aim of this study was to compare the add-on effects of two different oral 

corticosteroids prednisolone & deflazacort in equipotent doses to inhalational salbutamol in 

COPD patients. 

Efficacy of the drugs was compared by assessing changes in various spirometric parameters 

(FEV1,FVC,FEV1/FVC%) and CRP while safety and tolerability was compared by assessing the 

changes in  blood sugar, lipid profile, pulse, B.P and  percentage of side effects with the two 

regimens.  

MATERIALS METHODS 

After approval from board of studies, the study was carried out at Govt. Chest Diseases Hospital 

Srinagar J&K. Informed written consent was taken from the patients found fit for the study. The 

patients who consented were followed by detailed history and clinical examination to confirm 

the initial diagnosis of COPD. The patients were asked to stop all bronchodilator drugs for at 

least 12 hours before initial spirometric testing
 [13]

. Before doing pre-drug spirometry pulse and 

B.P were recorded
 [14]

. 
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The Spirometer used was PC based RM Medispiror which exceeded ATS criteria for accuracy 

and precision. Spirometry was performed according to American Thoracic Society (ATS) 

guidelines
 [15]

. 

RESULTS 

The Male: Female ratio was 2:1 (Table 1). The highest percentage of study population was in the 

age group of 61-65 years (28%) (Table 1) 90% patients were either smokers or ex-smokers and 

10% patients were non-smokers. In smokers 43% were males and 5% were females. In ex-

smokers group 53% were males and 75% were females. In non-smoker group 5% were males 

and 10% were females (Table 1). Maximum numbers of patients (51.66%) were having an illness 

of 2-4 years duration (Figure 2). 

 

Figure 1: Sex and Age Distribution of Study Population 

Table 1: Smoking Status of Study population 

 

STATUS MALES FEMALES TOTAL 

No. % No. % No. % 

SMOKERS 17 43 1 5 18 30 

EX-SMOKERS 21 53 15 75 36 60 

NONSMOKERS 2 5 4 20 6 10 
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Figure 2: Distribution of Study population by Duration of illness in years 

Table 2: Pre-Test and Post-test Parameters of Study Population 

Parameter Regimen Before Treatment 

Mean±S.D 

After Treatment 

Mean±S.D 

 

t 

 

P 

 

FEV1 

R1 1.0953± 0.382 1.155± 0.3701 5.741 <0.05 

R2 1.1227± 0.412 1.226± 0.3530 5.351 <0.001 

FVC R1 2.1813 ± 1.071 2.587± 1.1873 2.102 <0.05 

R2 1.9653 ± 0.800 2.2350± 0.757 2.184 <0.05 

FEV1/FVC%. R1 53.462± 18.163 59.685± 18.511 0.065 <0.05 

R2 52.890± 18.080 60.995± 19.330 1.043 <0.05 
 

Pulse 
R1 79.642± 15.648 83.034± 14.322 0.51 >0.05 

R2 80.553± 11.485 82.00± 13.076 0.59 >0.05 
 

Systolic BP 
R1 122.13± 8.85 124.50± 7.39 0.346 >0.05 

R2 122.40±7.40 122.800± 8.32 0.742 >0.05 
 

Diastolic BP 
R1 78.066± 5.445 78.266± 4.883 0.532 >0.05 

R2 78.400± 4.966 78.0956± 5.44 0.841 >0.05 
 

Blood Sugar 
R1 77.11± 8.026 80.51± 8.0987 0.3508 >0.05 

R2 76.81± 6.3456 79.00± 5.3071 0.7253 >0.05 
 

CRP (mg/l) 
R1 4.9±1.3 3.3±1 0.065 <0.05 

R2 4.7±1.5 3±1.2 1.043 <0.05 

Total cholesterol 

(mg/dl) 

R1 196±10 216±17 20±9 <0.05 

R2 195±5 191±12 –4±6 >0.05 

HDL-cholesterol 

(mg/dl) 

R1 53±4 56±3 3±3 >0.05 

R2 46±3 56±4 10±2 <0.05 

LDL-cholesterol 

(mg/dl) 

R1 107±9 124±14 17±7 <0.05 

R2 105±13 101±9 –4±5 >0.05 

Triglycerides 

(mg/dl) 

R1 177±33 151±14 –26±28 >0.05 

R2 170±19 152±19 –18±22 >0.05 
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With regimen R1, FEV1 changed from 1.0953 ±0.382 to 1.155 ±0.3701. With regimen R2, 

FEV1 changed from 1.1227±0.412 to 1.226 ± 0.3530. The FEV1 changes in both the regimens 

were statistically significant. With regimen R1, FVC changed from 2.1813 ± 1.071 to 2.587± 

1.1873. With regimen R2, FVC changed from 1.965±0.800 to 2.2350 ± 0.757. The FVC changes 

in both the regimens were statistically significant. With regimen R1, FEV1/FVC % changed 

from 53.462± 18.163 to 59.685± 18.511. With regimen R2, FEV1/FVC % changed from 

52.890± 18.080 to 60.995± 19.330. The FEV1/FVC % changes in both the regimens were 

statistically significant. With regimen R1 pulse changed from 79.642± 15.648 to 83.034±14.322 

and with R2 from 80.553± 11.485 to 82.00± 13.076. The changes in both the regimens were 

statistically insignificant. With regimen R1, the change in systolic BP was from 122.13± 8.85 to 

124.50± 7.39 and with regimen R2 the change was from 122.40± 7.396 to 122.800± 8.32. Both 

the regimens showed statistically insignificant changes. With R1 diastolic B.P. changed from 

78.066± 5.445 to 78.266± 4.883 while as with R2 the change was from 78.400± 4.966 to 

78.0956± 5.44. None of the regimens showed statistically significant changes in Diastolic B.P. 

With regimen R1 fasting blood sugar changed from 77.11± 8.026 to 80.51± 8.0987. With 

regimen R2 fasting blood sugar changed from 76.81± 6.3456 to79.00± 5.3071. The changes were 

insignificant in both the regimens. With regimen R1 CRP changed from 4.9±1.3 to 3.3±1 

(p<0.05) with regimen R2 CRP changed from 4.7±1.5 to 3±1.2 (p<0.05). The changes in CRP 

levels were significant in both the regimens. With regimen R1, total cholesterol increased from 

196±10 to 216±17. LDL cholesterol increased from 107±9 to 124±14. HDL cholesterol 

increased from 53±4 to 56±3. Triglyceride levels decreased from 177±33 to 151±14. The 

changes in total and LDL cholesterol were statistically significant (P<0.05). While the increase 

in HDL cholesterol and Triglyceride levels were statistically insignificant (p>0.05). With 

regimen R2, total cholesterol increased from 195±5 to 191±12. LDL cholesterol decreased from 

105±13 to 101±9. HDL cholesterol increased from 46±3 to 56±4. Triglyceride levels decreased 

from 170±19 to152±19. There was a significant increase in HDL cholesterol whereas changes in 

total cholesterol, LDL cholesterol and triglyceride levels were not significant. In R1 and R2 

regimen 21% and 18 % experienced side effects respectively. Increased appetite & epigastric 

pain were the commonest side effect with both regimens R1 and R2 followed by water retention 

(Table 3).  
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Table 3: ADR’s observed with both regimens 

DISCUSSION 

A number of different pharmacological agents are being used to treat patients of COPD. 

Pharmacotherapy is used to control symptoms reduce the frequency and severity of 

exacerbations, improve health status and exercise tolerance
 [16]

. 

The existing medications of COPD do not modify the long term decline in lung function
 [17]

, 

although there is some evidence that regular treatment with β2-agonists, inhaled glucocorticoids, 

and their combinations can decrease the rate of decline of lung function
 [18]

. 

Bronchodilators are central to the management of COPD
 [5]

. Beta agonists, anticholinergics, 

methylxanthines are all effective bronchodilators. They are given either on as needed basis for 

relief of persisting or worsening symptoms or on a regular basis to prevent or reduce symptoms. 

Beta-2 agonists are most widely used bronchodilators for COPD. They cause significant increase 

in FEV1, PEFR and symptom score
 [19]

.
 

Corticosteroids improve the response to bronchodilator and decrease dyspnea in stable COPD
 [5]

. 

Short term oral corticosteroids in stable COPD produces statistically significant benefits in lung 

function, symptoms and exercise capacity
 [20]

. Reduced lung function in COPD is associated with 

increased levels of systemic inflammatory markers which may explain the high prevalence of 

systemic complications such as cachexia, osteoporosis, and cardiovascular diseases among 

patients with COPD and reduction in systemic inflammation may have important patho-

physiological and therapeutic implications for subjects with stable COPD
 [21]

. 

Regimen With side effects Without side effects 

No. % No. % 

R1 6 21 23 79 

R2 5 18 23 82 

            PERCENTAGE SIDE EFFECTS OF BOTH REGIMENS 

 Increased  

appetite 

Epigastric 

pain 
Hypertension 

Water 

retention 
Insomnia Nervousness 

R1 13.79% 10.34% 6.89% 6.89% 3.44% 3.44% 

R2 10.71 7.14% X 3.57% 3.57% 3.57% 
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In the present study it was observed that spirometric values improved significantly in both 

treatment arms. (Table 3, 6, 7) with regimen R1, FEV1 changed from 1.0953 ±0.382 to 1.155 

±0.3701. FVC changed from 2.1813±1.071 to 2.587±1.1873. FEV1/FVC% changed from 

53.462±18.163% to 59.685±18.511%. These changes were statistically significant (p<0.05). 

With regimen R2, FEV1 changed from 1.1227±0.412 to 1.226 ± 0.3530. FVC changed from 

1.9653±0.800 to 2.2350±0.757 FEV1/FVC% changed from 52.890±18.080% to 

60.995±19.330%. These changes were statistically significant (p<0.05). These results correlate 

well with the studies conducted by other workers. 

Callahan et al (1991) in a meta-analysis oral corticosteroid therapy for patients with stable 

COPD concluded that patients with stable chronic obstructive pulmonary disease receiving oral 

corticosteroid therapy have a 20% or greater improvement in baseline FEV1
 [22]

. 

Bergin-Zimmermann (1995) while comparing the therapeutic efficacy and tolerability of 

deflazacort and prednisone, in the short term management of exacerbations of chronic 

obstructive pulmonary concluded both drugs showed a statistically significant improvement of 

both, lung function and clinical symptoms, after 7 and 14 days 
[9]

. 

Gartner S et al (2004) found that deflazacort and prednisolone showed similar efficacy in 

improving pulmonary function and in producing clinical improvement in the management of 

acute moderate asthma in children
[23]

. 

CONCLUSION 

Although prednisolone and deflazacort are equally efficacious as evidenced by improvement in 

spirometric parameters & decrease in CRP, but due to adverse deterioration of lipid profile with 

prednisolone and favorable improvement with deflazacort not only in total cholesterol and LDL, 

but also elevation in HDL, deflazacort should be used instead of prednisolone in COPD patients 

requiring corticosteroid therapy.  
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