
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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Author / Title / Reference / Yr  Weiner, P., Weiner, M., Rabner, M., Waizman, J., Magadle, R., & Zamir, D. 1999, "The response to inhaled and oral steroids in 
patients with stable chronic obstructive pulmonary disease." Journal of Internal Medicine, vol. 245, pp. 83-89.  Ref ID: 1709 

N= Total N= 168 participants 
Location= Outpatient clinic- Hadera, Israel 
Sites=1  

Research Design RCT-randomised, placebo controlled, double-blind crossover study 
6-week course of 800 µg day? of inhaled budesonide vs placebo 
2 week washout period 
6-week course of 1600 µg day? of inhaled budesonide vs 400 µg day? of inhaled budesonide + 2 of puffs placebo  
2-week washout period 
6-week course of 40mg prednisone vs placebo 

Aim To determine the rate of response to inhaled ß-agonist, its ability to serve as a criterion for differentiating those who respond to 
‘regular’ doses of inhaled steroids (800 µg day of inhaled budesonide) from other patients, and whether a higher dose (1600 µg day 
of inhaled budesonide) would result in a better improvement in clinical symptoms and pulmonary function. 
In addition the authors tried to determine the number of patients who will benefit from oral treatment corticosteroids. 

Operational Definition Spirometric evidence of chronic airflow limitation: FEV1<50% of predicted, FEV1/FVC<60% 
Population Stable COPD 

Non-responders to bronchodilators [ß2--agonist- no patient had at least 20% increase in FEV1 following bronchodilators]: 
N=124 (76M, 48F) 
Responder to bronchodilators [ß2--agonist- each patient had at least 20% increase in FEV1 following bronchodilators]:  
N=44 (26M, 18F) 

Intervention 800 µg day of inhaled budesonide 
1600 µg day of inhaled budesonide 
40mg prednisone vs placebo 

Comparison Placebo 
Outcome FEV1 
Characteristics Mean age 

(non-responders/responders)=64.4yrs/66.1yrs 
Weight  
(non-responders/responders)=68.2kgs/69.7kgs 
Smoking history (packets per year) 
(non-responders/responders)=41.7/38.9 
FEV1 
Pre-bronchodilators 
(non-responders/responders)=1.28/1.40 



Post-bronchodilators 
(non-responders/responders)=1.34/1.80 
Mean increase in FEV1 
(non-responders/responders)=4.7%/28.6% 

Results  NB: Only results relevant to the research question under consideration are reported in the present table. Therefore results pertaining 
to inhaled budesonide alone are not recorded. 
The mean FEV1 did not change following the treatment period with prednisone 40mg day (1.98 [2 wks]; 2.00 [4 wks]; 1.96 [6 wks] 
L in the responders to bronchodilators, and 1.48 [2 wks]; 1.48 [4 wks]; and 1.51 [6 wks] L in the non-responders to bronchodilators 
respectively) or placebo (1.37 [2 wks]; 1.41 [4 wks]; and 1.40 [6 wks] L in the responders to bronchodilators and 1.33 [2 wks]; 1.40 
[4 wks]; 1.37 [6 wks] L in the non-responders to bronchodilators, respectively). 
20 responders to bronchodilators (91%), who were also responders to inhaled steroids, maintained the improved FEV1 during the 
prednisone period as well. In the responders to bronchodilators/non-responders to inhaled steroids group, 3 patients (37.5%) 
improved their FEV1>20% and were defined as responders to oral steroids. All 8 non-responders to bronchodilators/responders to 
inhaled steroids were also responders to oral steroids, while 11 patients (13.5%) in the non-responders to bronchodilators/non-
responders to inhaled steroids group could be defined as responders to oral steroids. 

SIGN Quality Rating + 
Hierarchy of Evidence 
Grading 

Ib 

NCC CC ID 1709 
 
 
Author / Title / Reference / Yr  Callahan, C. M., Dittus, R. S., & Katz, B. P. 1991, "Oral corticosteroid therapy for patients with stable chronic obstructive 

pulmonary disease. A meta-analysis.", Annals of Internal Medicine, vol. 114, no. 3, pp. 216-223.Ref ID: 99 
N= N=10 studies met all quality criteria.  (A further N=5 studies met partial quality criteria). 

Authors developed a scheme for sensitivity analysis in which the quality criteria were relaxed sequentially to show the effect of 
including increasingly less rigorous studies on the overall results. 
N=445 participants 
Location= The study sites were primarily outpatient chest clinics associated with university hospitals in the United States or Great 
Britain. 
Trial durations ranged from 7 days to 8 weeks.   

Research Design Meta-analysis of N=10 RCT.   
Randomised, double-blind, placebo-controlled clinical trials 

Aim To evaluate the effectiveness of oral corticosteroid therapy in patients with stable chronic obstructive pulmonary disease. 
Operational Definition “All qualifying studies used both clinical and spirometric findings to document the diagnosis of COPD”. No other information 

provided pertaining to operational definitions in relation to stable COPD. 



Individual trials variously defined patient response to therapy as a 15%, 20% or 30% improvement in baseline FEV1.  Several 
studies reported group mean improvement in FEV1 with treatment compared with group mean improvement in FEV1 with placebo. 
Authors defined a patient response to therapy as a 20% or greater improvement in baseline FEV1.  

Population Stable COPD N=445 participants (excluding asthma and COPD exacerbations) 
Intervention Oral corticosteroids- treatment regimen was equivalent to prednisone 40mg/d for 14 days. 
Comparison Placebo 
Outcome Response to therapy –% increase in the baseline FEV1. 
Characteristics The overwhelming majority of patients enrolled in these studies were male, chronic smokers in their sixties, with a baseline 

FEV1 of approximately 1 litre. 
Mean age range: 58yrs-64yrs 
FEV1 range: 735mL-1240mL 
Range of N participants: 10–83 
All studies allowed pts to continue their “routine medications” including oral and inhaled bronchodilators.  Pts did not receive other 
steroid preparations during the study. 

Results  When stable COPD patients receiving oral corticosteroid therapy are compared to patients receiving placebo the overall treatment 
effect size ranged from 0% to 56%. After applying a uniform definition of patient response and treatment effect size across all 
qualifying studies, this range fell to 0% to 38%. 
When patient response is defined as an FEV1 of 15% or greater improvement in baseline, FEV1 the overall treatment effect size is 
10% (95% CI, 2% to 18%). 
When patient response is defined as an FEV1 of 30% or greater improvement in baseline, FEV1 the overall treatment effect size is 
11% (95% CI, 3% to 19%). 

SIGN Quality Rating ++ 
Hierarchy of Evidence 
Grading 

Ia 

Studies Included N=10 studies met all quality criteria 
Beerel et al. 1971; Blair et al. 1984; Eliasson et al. 1986; Lam et al. 1983; Mendella et al. 1982; Mitchell et al. 1986; O’Reilly et al. 
1982; Robertson et al. 1986; Shim et al. 1978; Strain et al. 1985 
N=5 studies met partial quality criteria 
Freedman 1963, Fuleihan et al 1967, Harding et al 1978, Mitchell et al 1984, Stokes et al 1982 

NCC CC ID 99 
 
 
Author / Title / Reference / Yr  Corden, Z. & Rees, P. J. 1998, "The effect of oral corticosteroids on bronchodilator responses in COPD", Respiratory Medicine, 

vol. 92, no. 2, pp. 279-282.  Ref ID: 1672   



N= Total N=18 participants 
Location=London UK 
Sites=1  

Research Design Randomised controlled, double-blind cross-over trial 
Aim To assess the effect of oral corticosteroids on bronchodilator responses in COPD. 
Operational Definition FEV1 <70% predicted and FEV1/FVC ratio <60% 
Population Moderate to severe COPD patients. 
Intervention Prednisolone N=18 
Comparison Placebo N=18 
Outcome FEV1 and FVC 
Characteristics FEV1 < 70%; FEV1/FVC ratio <60% 

Mean age=69.9yrs (56yrs-81yrs) 
Male/female N=16/2 
Mean FEV1 baseline=0.861 

Results  FEV1 and FVC measurements 
The only significant change in spirometry was an increase in FVC after prednisolone compared with initial values (salbutamol day, 
0.331 95% CI 0.06-0.60L, p=0.02; oxitropium day, 0.261 95% CI –0.03 to +0.55L, =0.07). 
When the changes in FEV1 and FVC after prednisolone and placebo were examined, there were no significant differences. 
Absolute levels of FEV1 and FVC during the dose-response curves showed no significant differences between placebo and 
prednisolone periods. The maximal levels reached after prednisolone and placebo are not significantly different although in three of 
the four measurements the highest values occurred on prednisolone. At the maximum doses of oxitropium bromide differences 
between prednisolone and placebo periods were 0.001 for FEV1 (95% CI –0.07 to 0.08L) and 0.13L for FVC (95% CI –0.10 to 
+0.35 L). With salbutamol equivalent differences were 0.04 L for FEV1 (95% CI –0.05 to 0.13 L) and 0.18 L for FVC (95% CI –
0.07 to +0.43 L). 
16 of 18 subjects produced adequate home recordings of spirometry throughout the 6 weeks of the study. There were no significant 
differences between the mean absolute FEV1 or FVC responses to oxitropium bromide during the last week of placebo and 
prednisolone treatment. The FEV1 increase after oxitropium was 0.12L on prednisolone and 0.14L on placebo (t=0.62, p=0.51; 
95% CI of difference –0.14 to +0.10L). The FVC increases with oxitropium was 0.24L on prednisolone and 0.28L on placebo 
(t=0.17, p=0.26; 95% CI of difference –0.20 to +0.12L. 

SIGN Quality Rating + 
Hierarchy of Evidence 
Grading 

Ib 

NCC CC ID 1672 
 



 
Author / Title / Reference / Yr  Weir, D. C., Robertson, A. S., Gove, R. I., Burge, Sherwood, P. (1990). Time course of response to oral and inhaled corticosteroids 

in non-asthmatic chronic airflow obstruction. Thorax, 45, 118-121. 
N= Total N =121 participants / Location=Birmingham, UK / Sites=1 
Research Design RCT randomised double-blind double dummy crossover comparison.  

Inhaled beclomethasone dipropionate (500ug thrice daily), oral prednisolone (40mg/day) and placebo were compared on time taken 
to reach a plateau in PEF with treatment and time taken for PEF to return to pre-treatment levels after cessation of treatment- each 
was given for 14 days, with a 14-day washout period between treatments. The first treatment period was preceded by a four-week 
baseline period. Patients attended the laboratory on 1 and 14 days of the baseline period, and on the last day of each treatment 
period. 14 further patients who completed the same protocol without the placebo period are included in this analysis, as response to 
treatment has been defined without reference to the placebo period in view of the treatment effect noted in the trial. 

Aim To analyse the time course of the response to oral and inhaled corticosteroids by assessing the time taken to reach a plateau in PEF 
with treatment and the time taken for PEF to return to pre-treatment levels after cessation of treatment. 

Operational Definition Nil documented apart from “chronic airflow obstruction” 
Population Outpatients with chronic airflow obstruction of at least five years. (Asthmatics excluded) 
Intervention Oral prednisolone N=121 

In line with the study question addressed, reported results relate to prednisolone vs placebo only. Therefore, comparisons between 
prednisolone and beclomethasone have been omitted in this table. 

Comparison Placebo N=121 
Outcome FEVC1 & FVC- The mean of 3 technically satisfactory blows within 10% or 100 ml on a dry wedge spirometer was used for 

analyses. FEV1 and FVC were measured on two occasions during the baseline phase before any trial treatment was given, and on 
the final day of each treatment phase, all visits being at the same time of day.  
PEF– mini Wright’s peak flow meter. 
Best of at least three attempts with the highest two readings within 20 L/min. Baseline values were recorded during the 2 weeks 
before the first treatment phase, and the mean PEF was calculated over the final 7 days of this period.  

Characteristics No further demographic details available in this paper. 
Results  A full response to treatment was defined as an improvement in absolute values of FEV1 or FVC of at least 20% measured on the 

last treatment day, or the same improvement in mean PEF over the final seven days of the treatment period, over the values 
obtained during the baseline period. 
A partial response was defined as improvement of at least 15% in one of these measurements or of at least 10% in any two 
measurements. 
Time course 
The time to peak effect with oral prednisolone varied from one to more than 14 days. In eight of the responses the daily mean PEF 
was still rising on the final day of the treatment period. 
A full or partial response to placebo treatment occurred in 24 of the 107 patients, only 5 showed a significant increase in daily mean 



PEF. The PEF response to placebo was less than the PEF response to the two active treatments (�² = 12.1, p<0.01). Peak effect 
occurred on days 5, 7, 10 and 11 (2 subjects), and the time taken to return to pre-treatment levels (available for three responses) was 
one day (2 cases) and 5 days. 
Results are presented only as relevant to the question under consideration. Therefore inhaled beclomethasone results have been 
excluded. 

SIGN Quality Rating - 
Hierarchy of Evidence 
Grading 

Ib 

NCC CC ID 12 
 
 
Author / Title / Reference / Yr  Weir, D. C., Gove, R. I., Robertson, A. S., Burge, P. S. (1990). Corticosteroid trials in non-asthmatic chronic airflow obstruction: A 

comparison of oral prednisolone and inhaled beclomethasone dipropionate. Thorax, 45, 112-117. 
N= Total N= 107 participants 

Location=Outpatients, Birmingham, UK 
Sites=1  

Research Design RCT randomised, double blind, double dummy, placebo controlled, crossover trial. 
Each treatment was given for two weeks followed by a two-week washout period before the next treatment period. The first 
treatment period was preceded by a four-week baseline period. Patients attended the laboratory on days 1 and 14 of the baseline 
period for initial investigations, and on the last day of each treatment period for subsequent assessments. 

Aim To compare the response to oral prednisolone (40 mg/day) with that to inhaled beclomethasone dipropionate (500 µg thrice daily) 
in outpatients with non-asthmatic chronic airflow obstruction. 

Operational Definition FEV1 below 70% predicted.  No internationally recognised operational definition provided e.g. not explicitly linked to ATS / BTS / 
ERS etc criteria. 

Population Outpatients with adult onset chronic airflow obstruction of at least five years duration. 
Intervention Prednisolone N=38 

In line with the study question addressed, reported results relate to prednisolone vs placebo only. Therefore, comparisons between 
prednisolone and beclomethasone have been omitted in this table. 

Comparison Placebo N=35 
Outcome FEV1 & FVC – dry wedge (Vitalograph) spirometer. 

The mean of 3 technically satisfactory blows within 10% or 100 ml on a dry wedge spirometer was used for analyses. FEV1 and 
FVC were measured on two occasions during the baseline phase before any trial treatment was given, and on the final day of each 
treatment phase, all visits being at the same time of day.  
PEF – mini Wright’s peak flow meter. 



After the second baseline visit patients were asked to measure peak expiratory flow rate (with a mini Wright’s peak flow meter) 
four hourly during waking hours at home, and record best of at least three attempts with the highest two readings within 20 L/min. 
Baseline values were recorded during the 2 weeks before the first treatment phase, and the mean PEF was calculated over the final 
7 days of this period. 

Characteristics Total sample baseline characteristics 
No patient had received oral or inhaled corticosteroids in the preceding six months. 
Mean age= 62.9 yrs 
FEV1L=1.19 % predicted=44.2 
Forced vital capacity % predicted=79.2 
Total lung capacity % predicted=52.4 
Residual volume % predicted=173.6 
Number of: 
Current smokers=41 
Ex-smokers=54 
Lifelong non-smokers=12 
Number with chronic bronchitis=77 
(Medical Research council definition) 
Baseline characteristics of the group according to the treatment received in the first phase 
N Placebo/Prednisolone=35/38 
Females Placebo/Prednisolone=7/7 
FEV1L Placebo/Prednisolone=1.15/1.20 
% predicted Placebo/Prednisolone=42.8/44.7 
Cigarette years Placebo/Prednisolone=712/896 
Current smokers Placebo/Prednisolone=11/7 
Ex-smokers Placebo/Prednisolone=19/28 
Lifelong non-smokers Placebo/Prednisolone=5/3 

Results  There was a significant order effect in the response to placebo, in that the placebo response rate was greater when placebo had been 
preceded by active treatment (p<0.05); this was not seen with the response to prednisolone or to beclomethasone dipropionate 
(p=0.02). Because of this order effect, response to treatment was defined with respect to initial baseline values before any trial 
treatment had been given, and the two active treatments were compared with placebo by a parallel group analysis of the first 
treatment phase data. 
A full response to treatment was defined as an improvement in absolute values of FEV1 or FVC of at least 20% measured on the 
last treatment day, or the same improvement in mean PEF over the final seven days of the treatment period, over the values 
obtained during the baseline period. 
A partial response was defined as improvement of at least 15% in one of these measurements or of at least 10% in any two 
measurements. 



First treatment phase only 
FEVC1 & FVC  - The number of patients showing a full response to prednisolone (16/38) was significantly greater than the 
number showing a similar response to placebo (3/35) (p<0.005). When partial responses are included in the analysis the response 
rate for oral prednisolone (17/38) was significantly greater than that for placebo (4/35; p<0.002). There was no significant 
difference in the response to either active drug in this analysis either for full responders (p<0.1) or when full and partial responders 
were considered.  

SIGN Quality Rating - 
Hierarchy of Evidence 
Grading 

Ib 

NCC CC ID 1710 
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