
COPD Evidence Tables 
 
The evidence tables are presented in section order.   
 
The methodological quality of each paper was rated using the Scottish Intercollegiate 
Guidelines Network (SIGN) system (Scottish Intercollegiate Guidelines Network. SIGN 
50 Guideline Developers Handbook, 2001; ID 19457): 
 
 

++ All or most of the SIGN methodology 
checklist criteria were fulfilled.  Where 
they have not been fulfilled the conclusions 
of the study or review are thought very 
unlikely to alter. 

+ Some of the criteria were fulfilled.  Those 
criteria that have not been fulfilled or not 
adequately described are thought unlikely 
to alter the conclusions. 

- Few or no criteria were fulfilled.  The 
conclusions of the study are thought likely 
or very likely to alter. 
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Only trials of duration of 36 months or greater included. 
(An exception to this was the Systematic Review by Alsaeedi 2002, which contained trials of a duration of 6 months but ranging as far as 40 months.  Hence to be 

inclusive this systematic review is critically appraised and discussed).   
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Author / Title / Reference / Yr  Alsaeedi, A., Sin, D. D., & McAlister, F. A. 2002, "The effects of inhaled corticosteroids in chronic obstructive pulmonary disease: 

A systematic review of randomized placebo-controlled trials", American Journal of Medicine, vol. 113, no. 1, pp. 59-65.   Ref ID: 
1668 

N= RCTs=9. N=3976. Durations=6 to 40 months.   
Research Design RCTs 
Aim To determine whether inhaled corticosteroids improve clinical outcomes for pts with stable COPD. 
Operational Definition Baseline FEV1 and exacerbation definitions given for each study in Table 1 extracted from the primary study paper. 
Population Stable COPD 
Intervention Inhaled corticosteroids given for at least 6 months 
Comparison Placebo controlled 
Outcome Exacerbations / adverse effects / all-cause mortality 
Characteristics As per Table 1 attachment 
Results  Exacerbation rate 

Use of inhaled corticosteroid therapy reduced the rate of exacerbations (RR=0.70; 95% CI: 0.58 to 0.84). 
There were similar benefits in those who were or were not pre-treated with systemic steroids. 
The test for heterogeneity was significant (p=0.03) indicating that the effects of corticosteroids on exacerbations varied among 
the studies.  Possibly due to discrepant results of the Vestbo et al 1999 study (RR 0.96; 95% CI: 0.77 to 1.20).  The authors cite the 
most likely explanation for the disparity as the definition of COPD exacerbation adopted by the investigators “the less rigorous 



definition may have led to misclassification of clinical outcomes”.  In an analysis that excluded the Vestbo study the summary 
estimate for the efficacy of inhaled corticosteroids in preventing COPD exacerbations was RR 0.67 (95% CI: 0.63 to 0.71) with no 
evidence of heterogeneity.  
A sensitivity analysis was undertaken to examine differences in treatment efficacy by dosage of intervention.  No dose response 
effect was demonstrated. 
All cause mortality 
Non significant  
Adverse Events 
Inhaled corticosteroid therapy was associated with: 
Increased rates of oropharyngeal candidiasis (RR=2.1; 95%CI 1.5 to 3.1) 
Increased rates of skin bruising (RR=2.1; 95% CI 1.6 to 2.8) 
Bone mineral density – variable between studies 
Cortisol concentrations – variable between studies (abstract states “lower mean cortisol levels”) 
Cataract – No difference in rates 
Fracture – No difference in rates 

SIGN Quality Rating + 
Hierarchy of Evidence 
Grading 

1a 

Papers included Studies with systemic steroid run in phase: Vestbo et al 1999, Senderovitz et al 1999, Bourbeau et al 1998, Burge et al 2000. 
Studies without systemic steroid run in phase: Lung Health Study 2000, Renkema et al 1996, Pauwels et al 1999, Weir et al 1999, 
Paggiaro et al 1998. 

NCC CC ID 1668 
 
Author / Title / Reference / Yr  Van Grunsven, P. M., Van Schayck, C. P., Derenne, J. P., Kerstjens, H. A. M., Renkema, T. E. J., Postma, D. S., Similowski, T., 

Akkermans, R. P., Pasker-De Jong, P. C. M., Dekhuijzen, P. N. R., Van Herwaarden, C. L. A., & Van Weel, C. 1999, "Long term 
effects of inhaled corticosteroids in chronic obstructive pulmonary disease: A meta-analysis", Thorax, vol. 54, no. 1, pp. 7-14. 

N= N=3 studies (N =303). Patients included in the meta analysis =183.  
Location: Not reported 
Duration: 24 months (only RCTs of >24 months duration included) 

Research Design Meta analysis 
Aim Are inhaled corticosteroids able to slow down the decline in lung function (FEV1) in COPD? 
Operational Definition Patients with a strict diagnosis of COPD (chronic breathlessness especially on exertion and / or (productive) cough during 3 or 

more months per year in two successive years), aged 40 or over, previous or current non-smokers, FEV1 following treatment with 
beta2-agonist less than or equal to FEV1 predicted –1.64SD, bronchodilator response to beta2-agonist less than or equal to 9% of 
FEV1 predicted.   



People with alpha1-antitrypsin deficiency or a history of asthma were excluded. 
The definition of exacerbation varied between the three studies. 

Population Moderately severe COPD 
Intervention N=95 Inhaled corticosteroids: 800µg beclomethasone, 1500µg beclomethasone or 1600µg budesonide.   
Comparison N=88 Placebo 
Outcome The primary outcome was prebronchodilator decline in FEV1 measured at two monthly or three monthly intervals.  All 

measurements were made in a stable state in the absence of an exacerbation.  Secondary outcomes were postbronchodilator decline 
in FEV1, number of dropouts and number of exacerbations (defined as doctor’s diagnosis of increasing respiratory symptoms 
requiring a short course of systemic corticosteroids and or antibiotics). 

Characteristics Average age 61yrs 
FEV1 – treatment group 1.42, placebo group 1.30 
FEV (% pred) – treatment group 46, placebo group 44 

Results  Effect of inhaled corticosteroids on FEV1 (repeated measurement analysis): Prebronchodilator FEV1 versus placebo, after 
adjustment of variables with p<=0.05 = +0.034 1/year (95%CI: 0.005 to 0.063, p=0.026).  Low dose estimate = +0.0021 1/year 
(95%CI: -0.061 to 0.065), high dose estimate = +0.039 1/year (95%CI: 0.008 to 0.070, p=0.043).   Postbronchodilator FEV1 effect 
= +0.039 1/year (95%CI: 0.006 to 0.084, p=0.095) overall, maintained in high dose but not low dose groups when dose was taken 
into account. 
Determinants of lung function slope and corticosteroid response:  The use of short acting beta2-agonists and a higher baseline FEV1 
had an independent effect.  No interaction of any of the variables analysed with the inhaled corticosteroid treatment was observed.   
Effect on exacerbations and dropouts: No beneficial effect was observed on the exacerbation rate.  The drop out rate was 32% in the 
placebo group and 36% in the inhaled corticosteroid group.  Worsening of disease was the reason for drop out in four of the patients 
in the treatment group compared to nine in the placebo group. 
Adverse effects: In the inhaled steroid group 17/95 people dropped out due to adverse effects compared to 12/88 in the placebo 
group (chi-square= 0.62, p=0.43).  No serious adverse effects relating to the treatment occurred. 

SIGN Quality Rating + 
Hierarchy of Evidence 
Grading 

1a 

Comments The Derenne study was only published in abstract form however >80% of the patients in the meta analysis were from this study.   
The duration of the study by Kerstjens et al was 30 months, only patient data up to 24 months of study were used. 

Papers included Renkema 1996 (N=58), Derenne 1995 (N=194) and Kerstjens 1992 (N=51). 
NCC CC ID 879 
 
 
 



Author / Title / Reference / Yr  Burge, P. S., Calverley, P. M. A., Jones, P. W., Spencer, S., Anderson, J. A., & Maslen, T. K. 2000, "Randomised, double blind, 
placebo controlled study of fluticasone propionate in patients with moderate to severe chronic obstructive pulmonary disease: the 
ISOLDE trial", British Medical Journal, vol. 320, no. 7245, pp. 1297-1303.  Ref ID: 194 

N= N=751. Location=UK. Sites=18 hospitals. Duration=36 months. 
Research Design Randomised, double-blind placebo-controlled study 
Aim To determine the effect of long term inhaled corticosteroids on lung function, exacerbations, and health status in patients with 

moderate to severe chronic obstructive pulmonary disease. 
Operational Definition Baseline FEV1 after bronchodilator was at least 0.8 litres but <85% of predicted normal, and the ratio of FEV1 to FVC <70%. 

Exacerbation was defined as worsening of respiratory symptoms that required treatment with oral corticosteroids or antibiotics, or 
both.  Specific symptom criteria were not used. 

Population Moderate to severe COPD (non asthmatic) 
Intervention N=376 Inhaled fluticasone propionate 500ug twice daily from a metered dose inhaler 
Comparison N=375 Identical placebo 
Outcome Rate of decline in FEV1 after the bronchodilator / health status / frequency of exacerbations / respiratory withdrawals / safety 

measures / morning serum cortisol concentration, incidence of adverse events.  
Characteristics Previous use of inhaled and oral corticosteroids was permitted 

Excluded if FEV1 response to 400ug salbutamol exceeded 10% of predicted normal 
Nasal and ophthalmic corticosteroids, theophyllines, and all other bronchodilators were allowed during the study.  Throughout the 
trial pts used salbutamol 100ug/puff or ipratropium bromide 40ug/puff or both for symptomatic relief. 
Aged 40 to 75 years.  Mean age 64yrs. 
Gender: Placebo=97 women / fluticasone N=94 women 
Previous use of regular inhaled corticosteroids: Placebo N=214 / fluticasone N=192  

Results  FEV1 
There was no significant difference in the annual rate of decline in FEV1.  FEV1 59ml/yr in the placebo group and 50ml/yr in the 
fluticasone propionate group. 
The predicted mean FEV1 at 3 and 36 months in the fluticasone propionate group was 76ml and 100ml higher, respectively, than in 
the placebo group (p<0.001).  
Mean FEV1 after bronchodilator remained significantly higher throughout the study with fluticasone propionate compared with 
placebo (p<0.001). 
“There was no significant relation between FEV1 response to oral corticosteroid or fluticasone propionate (p=0.056)”. 
Exacerbation rate 
There was a reduction of 25% from 1.32 a year on placebo to 0.99 a year on fluticasone propionate (p=0.026). 
Health status 
The total respiratory questionnaire score was not significantly different between treatment groups over the first 6 months of 
treatment. 



The respiratory questionnaire score deteriorated at a faster rate by 3.2 units/yr on placebo and 2.0 units/yr on fluticasone propionate 
(p=0.0043). 
Withdrawals 
Withdrawals due to respiratory disease not related to malignancy were higher in the placebo group, 25% vs 19%, p=0.034. 
Safety 
There was a significant (p<0.032) decrease in mean cortisol concentrations with fluticasone propionate compared with placebo.  5% 
of patients on fluticasone propionate had values below the normal range during the study.  No decreases were associated with any 
signs or symptoms of hypoadrenalism 
Bruising N=15 in placebo group / N=27 in fluticasone group 
Fractures N=17 in placebo group / N=9 in fluticasone group 
Conclusion 
In pts with moderate to severe disease, fluticasone propionate 1 mg daily resulted in fewer exacerbations, a reduced rate of decline 
in health status, and higher FEV1 values than placebo treatment BUT this relates to fluticasone propionate 500ug twice daily via a 
MDI for three years in moderate to severe COPD.   There was no change in the primary end point of decline in FEV1. 

SIGN Quality Rating + 
Hierarchy of Evidence 
Grading 

1b 

NCC CC ID 194 
 
 
Author / Title / Reference / Yr  The Lung Health Study Research Group, Altose, M. D., Redline, S., Deitz, et al.  2000, "Effect of inhaled triamcinolone on the 

decline in pulmonary function in chronic obstructive pulmonary disease", New England Journal of Medicine, vol. 343, no. 26, pp. 
1902-1909. Ref ID: 193 

N= N=116. Sites= 10 centre. Duration=Mean duration of follow up was 40 months 
Research Design Placebo controlled, double blind, randomised trial.  
Aim To ascertain whether anti-inflammatory therapy with inhaled corticosteroids would slow the decline in lung function. 
Operational Definition FEV1 to FVC less than 0.70 

FEV1 that was 30 to 90% predicted. 
Population COPD 

Did not exclude asthma.  % of participants with asthma 9.7 in the treatment group and 9.2 in the placebo group.   
Asthmatic responses not analysed separately in results.  However, excluded those who regularly used bronchodilators or 
corticosteroids. 

Intervention Inhaled triamcinolone acetonide 600ug twice daily via MDI.  (100 ug per inhalation)  For each group, six inhalations twice daily 
were prescribed resulting in a dose of 1200ug per day for the triamcinolone group. 



Comparison Placebo (identical inhalers) 
Outcome Primary outcome: Rate of decline in FEV1 after administration of a bronchodilator. 

Secondary outcome:  Respiratory symptoms, use of health care services, and airway reactivity. 
Subgroup analysis:  In a sub study of N=412 bone density measured in lumbar spine and femur at baseline and one and three years. 

Characteristics Participants were recruited from among those who had previously participated in or been screened for the Lung Health Study 
(Anthonisen et al 1994 and Buist et al 1993). 
Aged between 40 to 69 years.  Mean age 56 years. 
Excluded if used bronchodilators or oral or inhaled corticosteroids in the previous year. 
Mild to moderate abnormalities of pulmonary function, with an FEV1 before bronchodilator use of 64.1 +/- 13.3 % of predicted 
value. 

Results  FEV1 rate of decline 
No significant differences on the decline in the FEV1 or the FVC either before or after bronchodilator use. 
N=559 triamcinolone group.  N=557 placebo group.  Mean 44.2 +/- 2.9 vs 47.0 +/- 3.0 ml per year, p=0.50  
Respiratory symptoms 
“The incidence of respiratory symptoms over the preceding 12 months measured by the ATS Division of Lung Diseases 
questionnaire at the 36 month visit, did not differ significantly between the treatment groups with the exception of dyspnoea, which 
was more frequent in the placebo group (p=0.02)”. 
In relation to the number of new or increased respiratory symptoms categorised as moderate or severe per 100 person years, the 
triamcinolone group had significantly fewer respiratory symptoms, 21.1 per 100 person-years vs 28.2 per 100 person-years, 
p=0.005  
Visits to physician 
The triamcinolone group had significantly fewer visits to a physician because of a respiratory illness, 1.2 per 100 person-years vs 
2.1 per 100 person-years, p=0.03 
There were no significant differences between the groups in the rate of visits to an emergency department (not resulting in 
hospitalisation) for either respiratory or non-respiratory conditions.  
Mortality 
There was no significant difference between the treatment groups in overall mortality. 
Airway reactivity  
The triamcinolone group had a lower airway reactivity in response to methacholine challenge at 9 and 33 months, p=0.02 for both 
comparisons. 
Subgroup analysis 
Bone density 
After three years, bone density of the lumbar spine (p=0.007) and the femur (p<0.001) was significantly lower in the triamcinolone 
group. 
Conclusion 
“Inhaled triamcinolone does not slow the rate of decline in lung function in people with COPD, but it improves airway reactivity 



and respiratory symptoms and decreases the use of health care services for respiratory problems.  These benefits should be 
weighted against the potential long-term adverse effects of triamcinolone on bone mineral density”.  

SIGN Quality Rating ++ 
Hierarchy of Evidence 
Grading 

1b 

NCC CC ID 193 
 
 
Author / Title / Reference / Yr Vestbo, J., Sorensen, T., Lange, P., Brix, A., Torre, P., & Viskum, K. 1999, "Long-term effect of inhaled budesonide in mild and 

moderate chronic obstructive pulmonary disease: a randomised controlled trial", Lancet, vol. 353, no. 9167, pp. 1819-1823.  Ref 
ID: 196 

N= N=290. Geographical location= Sites=Single centre nested in a continuing epidemiological survey (The Copenhagen City Heart 
Study). Duration=3 yr 

Research Design Parallel group, double blind RCT  
Aim To investigate the efficacy of inhaled budesonide on decline in lung function and respiratory symptoms  
Operational Definition ATS criteria for FEV1, vital capacity and FVC.  

Exacerbation defined as an affirmative answer to the question, “Have you since your last visit experienced more cough and phlegm 
than usual?” 

Population Patients with COPD 
Intervention N=145 Inhaled budesonide 800ug in the morning and 400ug in the evening for 6 months and then 400ug twice daily for 30 months. 
Comparison N=145 Placebo for 36 months 
Outcome Rate of FEV1 decline 
Characteristics Mean age 59yrs 

Mean FEV1 was 2.37 or 86% of predicted  
Gender 60% male 
Study Inclusion 
Ratio of FEV1 and vital capacity of 0.7 or less 
FEV1 which showed no response (<15% change) to 1mg inhaled Terbutaline or prednisolone 37.5mg orally once daily for 10 days 
Oral, inhaled or parenteral steroids could be used during exacerbations for up to three periods of 4wks each year. 
Beta2-agonists, theophylline, disodium chromoglycate and mucolytics were allowed. 
Study Exclusion  
Asthma  
Continuous use of inhaled corticosteroids  



Concomitant use of beta-blockers was not allowed during the study.   
Results  FEV1 decline 

No significant effect of budesonide was found on the rate of FEV1 decline. 
Exacerbations 
No statistically significant differences between the two groups were observed 
Symptoms 
No statistically significant differences between the two groups were observed  
Mortality 
There were nine deaths (four in the treatment group and five in the control group).  All were thought to be unrelated to the study. 
Serious adverse events 
55 serious adverse events were recorded in 44 patients.  14 in ten patients in the budesonide group and 41 events in 34 patients in 
the placebo group (p=0.001).  None of the serious adverse events were believed to be related to treatment or treatment failure. 
Conclusion 
The study did not find an effect of long term treatment with inhaled corticosteroids on decline in lung function in patients with mild 
to moderate COPD.  

SIGN Quality Rating + 
Hierarchy of Evidence 
Grading 

1b 

NCC CC ID 196 
 
 
Author / Title / Reference / Yr  Pauwels, R. A., Lofdahl, C. G., Laitinen, L. A., Schouten, J. P., Postma, D. S., Pride, N. B., & Ohlsson, S. V. 1999, "Long-term 

treatment with inhaled budesonide in persons with mild chronic obstructive pulmonary disease who continue smoking", New 
England Journal of Medicine, vol. 340, no. 25, pp. 1948-1953.  Ref ID: 195 
 
Pauwels, R. A., Lofdahl, C.-G., Pride, N. B., Postma, D. S., Laitinen, L. A., & Ohlsson, S. V. 1992, "European Respiratory Society 
study on chronic obstructive pulmonary disease (EUROSCOP): Hypothesis and design", European Respiratory Journal, vol. 5, no. 
10, pp. 1254-1261.  Ref ID: 1696  
 
Lofdahl, C. G., Postma, D. S., Laitinen, L. A., Ohlsson, S. V., Pauwels, R. A., & Pride, N. B. 1998, "The European respiratory 
society study on chronic obstructive pulmonary disease (EUROSCOP): Recruitment methods and strategies", Respiratory 
Medicine, vol. 92, no. 3, pp. 467-472.  Ref ID: 1707 

N= N=1277. Geographical location=9 European countries. Sites=39 centres. Duration=3 years (N=71% completed 3 years) 
Research Design Parallel group double blind placebo controlled randomised multicenter study. 

Run in phase consisting of 3/12 smoking cessation program. 



In subjects who did not stop smoking, this phase was followed by a 3/12 period during which compliance with inhaled medication 
was assessed with the use of a placebo containing dry powder inhaler with a hidden mechanical counter.   
Participants who continued smoking and were at least 75% compliant were randomised. 

Aim To elicit whether regular treatment with the inhaled glucocorticoid budesonide would reduce the decline in lung function in patients 
with mild COPD who continued smoking. 

Operational Definition ATS criteria were used to determine FEV1. 
FEV1 post bronchodilator response between 50 to 100% of the predicted normal value. 
Pre bronchodilator FEV1 to slow vital capacity <70% 
The increase in FEV1 after inhalation of 1mg Terbutaline from dry powder inhaler <10% of the predicted normal value. 
The change in FEV1 between the end of the first 3/12 period of the run-in phase and the end of the second had to be <15%.    

Population Mild COPD who continue smoking (asthmatics excluded) 
Intervention Twice daily treatment with 400ug of budesonide inhaled from dry powered inhaler for three years 
Comparison Placebo 
Outcome Primary outcome:  Change over time in FEV1 after use of a bronchodilator. 
Characteristics Persons 30 to 65 years were eligible.  Mean age 52 years 

Smoking at least 5 cigarettes per day and had smoked for at least 10 years. 
Baseline FEV1 L (mean + SD) 2.54 +/- 0.64  
Mean FEV1 77% predicted  
Excluded:  Those who had used oral glucocorticoids for more than 4wks during the preceding 6/12 / The use of inhaled 
glucocorticoids other than the study medication, beta blockers, cromones or long acting inhaled beta2-adrenergic agonists.  

Results  Changes in FEV1 after bronchodilator use over time 
The median decline in the FEV1 after the use of a bronchodilator over the 3 yr period was 140ml in the budesonide group and 
180ml in the placebo group (p=0.05). 
During the first 6/12 the FEV1 improved at the rate of 17ml per year in the budesonide group compared with a decline of 81ml per 
year in the placebo group (p<0.001). 
From 9/12 to the end of the treatment, there was no statistically significant difference in the rate of FEV1 decline between the two 
groups. 
Budesonide had a more beneficial effect in participants who had smoked less.  Participants with a history of smoking that was at or 
below the median of 36 pack years at enrolment had a decrease in FEV1 of 190ml during placebo treatment and 120 ml during 
budesonide treatment p<0.001).   The loss of FEV1 in 3 years among participants with more than 36 pack years of smoking was not 
statistically significant. 
Similar % of participants stopped smoking in both groups. 
Side Effects 
10% of participants in the budesonide group and 4% in the placebo group had bruises during the study (p<0.001). 
Bone density 



Was measured in N=194 participants.  There were no significant changes over time and no significant effect of treatment on bone 
density.  (See ID 1711 separate paper). 
Adverse Events 
Serious adverse events were equally distributed between the groups.  None were statistically significant. 
Conclusion 
”In people with mild COPD who continue smoking, the use of inhaled budesonide is associated with a small one time improvement 
in lung function but does not appreciably affect the long-term progressive decline”. 

SIGN Quality Rating ++ 
Hierarchy of Evidence 
Grading 

1b 

NCC CC ID 195 
 
 
Author / Title / Reference / Yr  Johnell, O., Pauwels, R., Lofdahl, C.-G., Laitininen, L. A., Postma, D. S., Pride, N. B., & Ohlsson, S. V. 2002, "Bone mineral 

density in patients with chronic obstructive pulmonary disease treated with budesonide Turbuhaler", European Respiratory Journal, 
vol. 19, no. 6, pp. 1058-1063.  Ref ID: 1711 
 
This is a subgroup analysis of Pauwels, R. A., Lofdahl, C. G., Laitinen, L. A., Schouten, J. P., Postma, D. S., Pride, N. B., & 
Ohlsson, S. V. 1999, "Long-term treatment with inhaled budesonide in persons with mild chronic obstructive pulmonary disease 
who continue smoking", New England Journal of Medicine, vol. 340, no. 25, pp. 1948-1953. 
Ref ID: 195 (EUROSCOP) 

N= Of the N=912 who completed the 3yrs of treatment, N=653 (N=322 in the budesonide group and N=331 in the placebo) had spinal 
XR taken at baseline and at the end of treatment and N=161 (N=82 in budesonide group and N=79 in the placebo) had DEXA.   
Geographical location=39 centres in nine European countries 
Duration= 3 years 

Research Design Parallel group double blind placebo controlled randomised multicentre study. 
Subgroup analysis 

Aim To study the effects of long term inhaled corticosteroid therapy on bone mineral density and vertebral fracture rates in patients with 
mild chronic obstructive pulmonary disease. 

Operational Definition ATS criteria were used to determine FEV1. 
FEV1 post bronchodilator response between 50 to 100% of the predicted normal value. 
Pre bronchodilator FEV1 to slow vital capacity <70% 
The increase in FEV1 after inhalation of 1mg Terbutaline from dry powder inhaler <10% of the predicted normal value. 
The change in FEV1 between the end of the first 3/12 period of the run-in phase and the end of the second had to be <15%.    

Population Mild COPD 



Intervention Twice daily treatment with 400ug of budesonide inhaled from dry powered inhaler for three years 
Comparison Placebo 
Outcome Bone mineral density / spinal radiography / osteocalcin measurement 
Characteristics Persons 30 to 65 years were eligible.  Mean age 52 years 

Smoking at least 5 cigarettes per day and had smoked for at least 10 years. 
Baseline FEV1 L (mean + SD) 2.54 +/- 0.64  
Mean FEV1 77% predicted  
Excluded: 
Those who had used oral glucocorticoids for more than 4wks during the preceding 6/12.  
The use of inhaled glucocorticoids other than the study medication, beta blockers, cromones or long acting inhaled beta2-adrenergic 
agonists 

Results  Bone mineral density measurements 
There were no significant differences in BMD at any site in budesonide treated patients compared with the placebo group. 
Vertebral fractures 
There was no significant difference in the incidence of new fractures between the groups. 
Osteocalcin concentrations 
There was no significant difference in serum osteocalcin concentrations between the groups after 3 yrs.  
Conclusion 
“The long term treatment with inhaled budesonide, at a dose of 800ug day has no significant effect on bone mineral density or 
fracture rate in patients with COPD”. 
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Author / Title / Reference / Yr  Jones, P.W., Willitis, L. R., Burge, P. S., Calverley, P. M. A., on behalf of the inhaled steroids in obstructive lung disease in Europe 

study investigators. (2003). Disease severity and the effect of fluticasone propionate on chronic obstructive pulmonary disease 
exacerbations. Eur Respir J, 21, 68-73. 

N= Total N=751 participants 
Location=UK 
Sites= 18 hospitals 

Research Design Post-hoc analysis of RCT randomised, double-blind, placebo-controlled, parallel-group design. 
Aim A post hoc analysis to determine whether existing criteria for disease severity identifies patients with a different probability of 



exacerbating and whether the effect of inhaled corticosteroids on acute exacerbations is influenced by disease severity are reported. 
Operational Definition Patients stratified into mild and moderate-to-severe COPD which was defined using the ATS criterion of forced expiratory volume 

in one second (FEV1) 50% predicted. Mild >50%, moderate to severe < 50%. 
An exacerbation was defined as “chest problems requiring treatment with antibiotics and/or oral corticosteroids”.  Specific 
symptom criteria were not used. Exacerbations were recorded by patient self-report at 3-monthly intervals. Treatment of each 
exacerbation was recorded specifically whether the attending doctor prescribed antibiotics, oral corticosteroids or both. 
Exacerbation was defined as worsening of respiratory symptoms that required treatment with oral corticosteroids or antibiotics, or 
both.  Specific symptom criteria were not used. 

Population Mild and moderate to severe COPD (non asthmatic) 
Intervention Fluticasone Propionate (FP) N=376 FP 500ug via metered dose inhaler and Volumatic spacer device.   

N=195 FP mild COPD 
N=180 FP Moderate to severe 

Comparison Placebo N=375 
Outcome Number of exacerbations per year 
Characteristics Patients using inhaled corticosteroids discontinued them and entered an 8-week run-in period. After this they were given two week 

trial of oral corticosteroids 0.6mg kg-1 day-1. Other medication continued throughout trial (equally distributed between the treatment 
groups). 
 
Moderate to severe FEVI<50% pred 
Age Placebo/FP 64yrs/64yrs 
Male % Placebo/FP 81/86 
Atopy% 14/13 
FEV1L Placebo/FP 1.0/1.0 
FEV1 % pred Placebo/FP 39/39 
% FEV1 reversibility Placebo/FP 4.1/4.2 
Mild FEV1 >50% pred 
Age Placebo/FP 63yrs/63yrs 
Male % Placebo/FP 66/63 
Atopy% 11/14 
FEV1L Placebo/FP 1.6/1.6 
FEV1 % pred Placebo/FP 62/62 
% FEV1 reversibility Placebo/FP 4.8/4.6 

Results  Number of exacerbations per year 
No significant difference between 2 groups for total number of exacerbations. Over the 3yr period 29% of the mild patients had no 
exacerbations at all, but this was seen in only 16% of those with moderate-to-severe disease. The median exacerbation rate in the 



combined treatment groups was significantly lower in the mild patients (0.93yr-1) compared to those with moderate-to-severe 
disease (1.64yr-1), p<0.0001. 
In the ITT population, there were fewer exacerbations in the FP-treated group (0.99 exacerbations yr-1) compared with placebo 
(1.32 exacerbations yr-1) p=0.026. The significant effect of FP was confined to the moderate-to-severe group: FP median 1.47 
exacerbations yr-1; placebo 1.75 exacerbations yr-1, p<0.022. There was no statistically significant effect in the mild group (FP 
median 0.67 exacerbations yr-1, p=0.45). The frequency of exacerbations in the two patient groups remained unchanged throughout 
the 3yrs of the study. 
Exacerbations treated with steroids 
In patients with moderate-to-severe disease, 52% had a corticosteroid-treated exacerbation compared to 30% of the mild group 
(p<0.0001). The rate of these exacerbations was significantly lower in FP-treated patients compared to placebo, p<0.001. 
Onset of first exacerbation 
No difference in time to first exacerbation was found between FP and placebo group. 
Reversibility and exacerbations 
To test the presence of subgroups of patients with a greater effect of inhaled corticosteroids, further post hoc analyses were carried 
out, dividing patients into those with greater or less reversibility to bronchodilator and those with greater or less response to 
prednisolone. No significant difference was found. 
Author’s conclusion: Patients with moderate to severe COPD and a history of recent exacerbations appear to derive most benefit 
from FP treatment. 
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Author / Title / Reference / Yr  Burge, P. S., Calverley, P. M. A., Jones, P. W., Spencer, S., Anderson, J. A., on behalf of the ISOLDE Study Group. (2003). 

Prednisolone response in patients with chronic obstructive pulmonary disease: Results from the ISOLDE study. Thorax, 58, 1-5. 
N= N= 524 participants / Location=UK / Sites=18 hospitals 
Research Design Sub-analyses of ISOLDE randomised double-blind controlled trial 
Aim “A trial of corticosteroids has been recommended for all patients with chronic obstructive pulmonary disease, with the subsequent 

“response” determining the treatment selected. This approach assumes that patients can be reliably divided into responder and non-
responder groups.”  This study examines the distribution of the spirometric response to prednisolone in a well-defined population of 
patients with non-asthmatic COPD, and its relationship with subsequent changes in FEV1, health status, and exacerbation rate over 
the following three years.  

Operational Definition Post-bronchodilator (400ug salbutamol) FEV1 was >0.81 and <85% predicted, and the ratio of FEV1 to forced vital capacity (FVC) 
was <70%. The FEV1 response to salbutamol was <10% predicted. Steroid responders are defined as patients with a response to 



prednisolone of >20% of baseline. The ATS defines responders as those with a response of >12% baseline and >200ml. These were 
termed the Callahan and ATS criteria, respectively, and were used to determine differences between steroid responders and non-
responders. 

Population Adult non-asthmatic COPD patients N=524 
Intervention Oral prednisolone 0.6 mg/kg 14 days (before starting the randomised treatment of the ISOLDE trial) 
Factor of interest Responders/non-responders 
Outcome Response to 14 day course of oral steroids 

Separation of corticosteroid responders from non-responders 
Effects of between visit FEV1 variability on prednisolone response 
Factors relating to FEV1 post-bronchodilator response to prednisolone 
Relationship between prednisolone response and FEV1 change over 3 years 

Characteristics Patients had a clinical diagnosis of non-asthmatic COPD, were aged 40-75 yrs and had a history of current or previous smoking.  
Nasal and ocular topical corticosteroids allowed as were methylxanthines and long acting bronchodilators. 
All patients were given salbutamol 200mg and ipratropium bromide 80mg to use as required throughout trial. 
8 week run-in, no oral or inhaled corticosteroids taken. 
The results are confined to the 524 subjects who had taken at least 80% of the prednisolone treatment and had FEV1 readings 
unaffected by respiratory exacerbations.  
Age 64.0yrs 
Male % 78% 
FEV1 pre-bronchodilator (l) 1.23 
FEV1 pre-bronchodilator (% predicted) 43.1 
FEV1 post-bronchodilator (l) 1.40 
FEV1 post-bronchodilator (% predicted) 49.3 
FEV1 post-pre-bronchodilator (ml) 179 
FVC post-bronchodilator (l) 3.32 
FVC post-bronchodilator (% predicted) 92.0 
TLCO (% predicted) 56.4 

Results  Response to 14 day course of oral steroids 
The mean pre-bronchodilator FEV1 response to prednisolone was 69ml (95% CI 53 to 85) and the mean post-bronchodilator 
response was 60ml (95% CI 46 to 74). 
Separation of corticosteroid responders from non-responders 
The post-bronchodilator FEV1 response to prednisolone was unimodally distributed, which suggests that the definition of 
responders and non-responders is arbitrary. “Responders and non-responders were not significantly different at base-line in terms of 
age, atopy, sex, and pack years of smoking (p>0.05)”. 
Effects of between visit FEV1 variability on prednisolone response 
In the 4 weeks immediately preceding the prednisolone trial, the mean FEV1 fell significantly more in the responder group than in 



the intermediate group and the group who deteriorated after prednisolone. Patients with a post-bronchodilator FEV1 response to 
prednisolone of >20% of baseline had a significantly greater fall in FEV1 during the run-in phase than those with a lower or 
negative response to prednisolone (p<0.01).  
Factors relating to FEV1 post-bronchodilator response to prednisolone 
Age, atopy, sex, baseline FEV1, and bronchodilator response were not significantly related to the response to prednisolone 
(p>0.05). However, the FEV1 response to prednisolone was greater in ex-smokers than in smokers (p<0.01). Smokers were 
significantly younger (p<0.001) than the ex-smokers and differences in FEV1 indicated that they also had better lung function. 
Relationship between prednisolone response and FEV1 change over 3 years 
The response to prednisolone was unrelated to the subsequent change in FEV1 over the following 3 years. 
The significant effect of treatment on decline in health status was not predicted by the prednisolone response. 
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Author / Title / Reference / Yr  Sin, D. D., Man, S. F. P. (2003). Inhaled corticosteroids and survival in chronic obstructive pulmonary disease: Does the dose 

matter? European Respiratory Journal, 21, 260-266. 
N= Total N=6,740 patients 

Location=Alberta, Canada 
Duration=Study patients followed for 3 years following discharge from initial hospital for COPD or until death. 
Sites=3 database  

Research Design Cross-sectional retrospective “observational” study using existing databases: Canadian Institute for Health Information (CIHI), 
Ottawa, Canada database; the Alberta Vital Statistics database (mortality data); the Alberta Blue cross database (information on 
medications dispensed) 

Aim To investigate the dose/response relationship of inhaled corticosteroids and mortality rates in COPD/ long-term impact. 
Operational Definition ICD-9 classification for COPD; “moderate to severe COPD” previously hospitalised patients. 
Population COPD in adults, asthma excluded. Those recently hospitalised for an acute exacerbation. 
Intervention Inhaled corticosteroid dosage 
Comparison Various dosages. 

Definition of dosage categories: not dispensed and low (<500 ug day –1 beclomethasone or equivalent) medium (501-1,000 ug.day-

1), high (>1,000 ug.day-1) and indeterminate dose. The last category contained patients who received only one dispensation of 
inhaled corticosteroids during the follow-up period. 



No dose N=3397; 
Low dose N=2011; 
Medium dose N=318; 
High dose N=413; 
Indeterminate N=601 

Outcome Mortality 
Characteristics At least one hospitalisation for COPD as the most responsible diagnosis. 

ICD-9 classification for COPD 
Concomitant medication included 
Mean age yrs = no dose 77.4/low dose 75.2/medium dose 74.3/high dose 74.5/indeterminate dose 75.7 
Sex (male/female)=no dose (1855/1542)/low dose (1112/899)/ medium dose (176/142)/ high dose (221/192)/ indeterminate 
(297/304). 
There were no significant differences in age, sex, and Charlson comorbidity score between those who received and did not receive 
inhaled corticosteroids. There were no significant differences in these parameters across different dose categories.  
Patients on high-dose inhaled corticosteroids therapy were more likely to have received other pulmonary medications, including 
ipratropium bromide, oral corticosteroids and oral theophyllines. 
Patients who die during index hospitalisation are excluded. 

Results  Mortality  
OVERALL MORTALITY RATE 
Therapy with inhaled corticosteroids was associated with 39% fewer deaths than in those not on these medications (RR 0.61, 95% 
CI 0.56-0.66). After adjustments for age, sex, comorbid conditions, ICU stay and use of other pulmonary medications, a 25% 
reduction in the overall mortality rate was observed in those who received inhaled corticosteroids compared to those who did not 
(RR 0.75, 95% CI 0.68-0.82). 
Low-dose therapy 
Patients dispensed low-dose therapy showed a 23% reduction in mortality rate compared to those who did not receive any inhaled 
corticosteroids (RR 0.77, 95% CI 0.69-0.86).  
Medium-dose therapy 
Those on medium-dose therapy experienced a 52% reduction (RR 0.48, 95% CI 0.37-0.63) . 
High-dose therapy 
Those on high-dose therapy experienced a 45% relative reduction (RR 0.55, 95% CI 0.44-0.69) compared to those who did not 
receive any inhaled corticosteroids.  
Indeterminate doses 
Patients on indeterminate doses did not experience any significant decline in all-cause mortality rate (RR 0.88, 95% CI 0.76-1.03; 
p=0.108). 
 
SUB GROUP ANALYSIS- AGED 65-74 YRS AND WITHOUT COMORBID CONDITIONS 



Even among the healthiest members of the cohort, inhaled corticosteroids were associated with a significant survival advantage. In 
those aged 65-74 yrs and without any comorbid conditions, it was found that inhaled corticosteroids were associated with a 37% 
relative reduction in all-cause mortality rate compared to no therapy (RR 0.63%, 95% I 0.50-0.79). 
Low-dose therapy 
Low dose-therapy was associated with a 37% reduction (RR 0.63, 95% CI 0.49-0.82). 
Medium-dose therapy 
Medium- dose was associated with a 50% reduction (RR 0.50, 95% CI 0.30-0.83). 
High-dose therapy 
High-dose was associated with a 57% reduction (RR 0.43, 95% CI 0.27-0.70). 
Inhaled corticosteroids were associated with a 43% lower risk of mortality (RR 0.57, 95% CI 0.51-0.63). Using cut-offs of 6, 9 and 
12 months made little difference to the overall findings (RR 0.57 for 6 months, 0.58 for 9 months and 0.58 for 12 months), 
suggesting that survivor treatment selection bias was not a significant concern in the analysis. 
 
Inhaled corticosteroids therapy was associated with a 30% risk reduction (RR 0.70, 95% CI 0.53-0.93) in pulmonary-specific 
mortality rate. 
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