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Abstract 
 

Background 
Treatment of exacerbations of COPD in primary care in the Netherlands is often not in 
accordance with the Dutch guidelines. In clinical settings, a short course of high-dose 
systemic corticosteroids results in a more rapid improvement in patient outcome, and a 
decrease in the rate of clinical relapse. 

 
Objectives  
To investigate whether, also in general practice, a standardized treatment with oral 
corticosteroids improved patient outcome in exacerbations of COPD and chronic 
bronchitis. 

 
Methods  
General practices were randomised to treatment with a high-dose oral corticosteroid 
course and antibiotics in accordance with the national guideline; or treatment ‘as usual’. 
Primary endpoints were time to recovery, clinical results at three weeks, and recurrences 
after three months. 

 
Results  
Of 100 patients enrolled, 89 were included in the final study analysis, 53 in the 
intervention and 36 in the control group. Oral corticosteroid courses were prescribed in 
90% (48/53) in the intervention and 75% (27/36) in the control group, and antibiotics in 
19% (10/53) and 44% (16/36) respectively. At three weeks, the mean CCQ scores did not 
return to baseline level in both study arms; rates of cure, improvement and failure were 
comparable for both groups. At three months, 23% of patients in the intervention group 
and 25% of the control group had a recurrence. 

 
Conclusion  
The study protocol was effectively implemented, but standard treatment with a high-dose 
oral corticosteroid course did not improve patient outcomes of exacerbations in general 
practice. Antibiotic prescription was reduced with 25% without a loss in patient outcome. 
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Introduction 
 
In patients with an exacerbation of COPD in clinical settings, hospitalized and outpatients, 
a short course of high-dose systemic corticosteroids results in a more rapid improvement 
in expiratory flow rate1-3 and dyspnoea score,1,2 a shorter hospital stay3 and a decrease in 
the rate of clinical relapse.1,3 Antibiotic treatment is found to be of greatest benefit to 
patients with severe symptoms4 and/ or severe airway obstruction before treatment.5,6  
 
However, the majority of patients presenting with an exacerbation of COPD is treated by 
their general practitioner (GP). In the primary care setting, with the majority of patients 
classified GOLD class 2,7 it has not been studied whether a short course of oral 
corticosteroids as therapy of first choice will lead to a better patient outcome. In a recent 
pilot study performed in four primary health care centres in the Netherlands, we found 
that in case of exacerbations, fewer steroid courses and more antibiotics were prescribed 
than could be expected according to the Dutch College of General Practitioners’ 
guidelines for diagnosis and treatment of COPD.8,9 Antibiotics are advised only in case of 
symptoms of clinical infection, a low baseline expiratory flow rate, or insufficient clinical 
recovery four days after initial treatment. Sub-optimal treatment may prolong the duration 
of exacerbations and may increase the number of hospital referrals. Moreover, 
unnecessary use of antibiotics can contribute to the growing resistance rates among 
respiratory pathogens.10-12  
 
Departing from accepted practice, we investigated, in a randomized trial carried out in a 
primary care setting, whether patient outcomes in exacerbations of COPD or chronic 
bronchitis could be improved through optimizing the treatment regimen. A standardized 
treatment with a high-dose oral corticosteroid course was compared with the current usual 
care. 
 
 

Methods 
 
This randomised, open label study was conducted in eight primary health care centres and 
18 general practices in the referral area of the two participating hospitals in Amsterdam, 
the Netherlands: the Academic Medical Centre – University of Amsterdam and the Onze 
Lieve Vrouwe Hospital, a large inner-city community-based hospital. Eligible patients 
were invited to participate between November 2004 and July 2006. 
 

Patients 
Patients were eligible for inclusion if the diagnosis of COPD according to the international 
classification of primary care code (ICPC) R95,13 or chronic bronchitis, was registered in 
the electronic medical record of the participating general practitioner, in order to depart 
from accepted practice. COPD was defined according to the ATS (American Thoracic 
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Society) guidelines as a disorder characterized by abnormal tests of expiratory flow (FEV1) 
that did not change markedly over periods of several months observation.14 Chronic 
bronchitis was defined as the production of sputum on most days for at least three 
months of the year during the previous two years.14 An exacerbation was defined as 
increased dyspnoea within the last four weeks, with or without increased volume of 
sputum and/ or increased purulence of sputum and/ or cough for which an adaptation of 
medication was considered indicated by the GP. 
 
Inclusion criteria for the current study were age above 40 years and seeking medical 
attention of the GP because of increased pulmonary symptoms. Excluded from the study 
were patients with poor cognitive functioning, poor mastering of the Dutch language, a 
life expectancy less than one month, any other infection necessitating the administration 
of systemic antibiotics, severe underlying disease (AIDS, neutropenia < 1.0 x 109/ l) and 
age above 80 years. 
 

Study design 
Primary health care centres and general practices were assigned to either the control or the 
intervention study arm, based on a computer generated randomisation code and with 
weighing for number of patients per practice or health care centre. To prevent 
contamination, randomisation per health care centre or general practice was performed to 
secure that all the patients in one health care centre or family doctors’ practice would be 
assigned to the same study arm. We checked if clustering within health care centres and 
general practices was related to the initial treatment of the exacerbation. 
 
In the intervention study arm, before the study started, a protocol was implemented in 
which initial treatment of exacerbations was standardized. This protocol was based on the 
Dutch College of General Practitioners’ guideline for COPD8 and the LTA-COPD 
(National Agreement between GPs and medical specialists)15 and the recent Cochrane 
review on the use of systemic corticosteroids for acute exacerbations of chronic 
obstructive pulmonary disease1.6 In addition, the possibility of a special once-only 
standardized consultation of a pulmonologist was included in the intervention arm 
protocol. Before the start of the study a meeting was organised between the study team, 
the GPs in the intervention arm, and the pulmonologists of the referral hospitals involved 
in order to discuss and refine this protocol. According to this protocol, in case of our 
predefined definition of exacerbation in COPD, all patients were treated with a course of 
oral corticosteroids, 30 mg daily for 7-10 days. Antibiotics were prescribed in accordance 
with the Dutch guideline for COPD only in case of clinical infection (temperature above 
38.5ºC, severe illness), a low baseline expiratory flow rate (FEV1 < 30% of the predicted 
value), or insufficient clinical recovery after four days of corticosteroids. Antibiotics of 
choice were amoxicillin, co-amoxiclav, doxycyclin or another broad-spectrum antibiotic 
for 7 days. The possible indications for the once-only consultation of the pulmonologist 
were a possible alternative diagnosis, doubt about the safety of treatment at home (in 
particular imminent respiratory insufficiency), and lack of improvement after four days of 
corticosteroid therapy. During this consultation at the emergency or outpatients’ 
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department, a chest radiograph and an arterial blood gas analysis were performed, the use 
of daily medication was checked, and the effect of nebulized bronchodilator therapy was 
observed. If no alternative diagnosis could be made, a sputum culture was obtained. If an 
alternative diagnosis was found, treatment was instituted accordingly. In other cases the 
treatment started by the GP was continued or started according to the study protocol and 
in case of insufficient response on oral corticosteroids, a course of antibiotics was 
prescribed. GPs in the control study arm (usual care) received only global information 
about the study. 
 

Evaluations 
At study entry, when the patient presented at the GP (day 0), the investigator contacted 
the patients by telephone, and a short medical history was obtained, including 
maintenance medication and the medication prescribed for the current exacerbation. With 
inclusion we assessed the health status of the patients (retrospectively, i.e. 30 days before 
admission, and at time of enrolment) using the Clinical COPD Questionnaire (CCQ)17 
(see appendix A). This validated 10-item questionnaire is divided into three domains: 
symptoms, functional state and mental state. It utilises a seven-point Likert scale where 0 
= asymptomatic/no limitations and 6 = extremely symptomatic/ total limitation. The final 
score is the mean of all ten items (range 0 to 6), and scores for the three domains can be 
calculated separately. The effect size of the CCQ score has been examined by Kocks et 
al.,18 suggesting that a change in the final score of 0.4 or more from baseline represents the 
smallest change in health status that can be considered to be clinically significant.  
 
After enrolment, patients were asked prospectively to record the CCQ in a diary (24-hour 
version of the CCQ) for ten consecutive days. Patients were scheduled for follow-up by 
telephone at two weeks, three weeks and three months after study-entry. At these 
evaluation moments, the CCQ score was assessed, and the patients were asked for use of 
antibiotics, oral steroids and daily medication and any visit to the GP or a hospital for 
COPD related complaints. To stage the patient’s disease severity, recently performed 
(within the last two years) pulmonary function tests, conducted in stable disease were 
looked up or newly carried out after the exacerbation when not available. 
 

Outcome measures 
The primary endpoint of the study was the improvement in health status within three 
months of follow-up. The secondary endpoint was the improvement in the health care 
process. The improvement in the patient’s state of health was assessed by: the time to 
recovery; the clinical result at three weeks, indicated as Test of Cure (TOC); and the 
occurrence of and time to a new exacerbation between three weeks and three months after 
the initial exacerbation. The duration of the exacerbation was assessed by the course of the 
final CCQ-scores. The clinical results at TOC were classified as cure, improvement, or 
failure, based on the final CCQ-scores, using existing definitions.19 We considered the 
patient cured if the CCQ score at three weeks was back to baseline level, and improved if 
the CCQ score at three weeks was lower than the score at enrolment (day 0), but not back 
to baseline-level. Patients who were neither cured nor improved were classified as failures. 
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Improvement in the health care process was determined by total use of oral 
corticosteroids, use of antibiotics, and the use of health care services in primary and 
secondary care, i.e. visits to the GP and the hospital within the study and follow-up 
period. 
 

Statistical analysis 
All randomized patients with COPD classified GOLD 1-4 or at risk for COPD who 
completed follow-up were included in the analysis. The study was designed to 
demonstrate that a shorter duration of the exacerbation could be obtained if the initial 
treatment of the exacerbation is optimal. Based on an α level of 5% and a power of 0.80, 
assuming a mean duration of nine days of an exacerbation (SD 4),2,3 64 patients in each 
study arm were needed to demonstrate a reduction of two days in the duration of the 
exacerbation. Clustering within health care centres and general practices with respect to 
the initial treatment of the exacerbation were assessed for both treatment groups by 
calculating Pearson's correlation coefficient. The mean total CCQ scores (range 0-6) and 
domain-scores (range 0-6) (and 95% CI) at each time point were calculated. Both study 

groups were compared using the t-test, Mann-Whitney test, and χ2 test, where applicable. 
P-values < 0.05 were considered statistically significant. Statistical analyses were 
performed with SPSS v. 14.0.2 (SPSS Inc., Chicago, IL, USA). 
 
 

Results 
 

Patients 
In 21 months, 100 patients were enrolled in the study, 61 patients in the intervention and 
39 in the control group. Three patients withdrew their consent for participation and did 
not take part in the follow-up. Eight patients could not be classified according to GOLD, 
because either spirometric values could not be obtained (n=3) or spirometry was normal 
in never-smoking patients (n=5). These patients were excluded from the analysis, leaving 
89 patients, 53 in the intervention study arm and 36 in the control arm (Figure 1). These 
patients were included in 16 centres. The median number of patients per GP was 2.0 
(Interquartile Range (IQR) 1.0-3.0). 
 

Baseline characteristics 
All patients were registered by the GP with ICPC code (R95) for COPD. Sixty patients 
(67%) had COPD classified GOLD 1-4. Twenty-nine smoking patients (32%) with 
spirometric values within normal range were classed ‘at risk for COPD’. The two 
treatment groups had similar baseline characteristics, except for age. Patients in the 
intervention group were younger, median age 65 years (IQR 58-73) compared to 72 years 
(IQR 62-80) in the control group (p=0.02). Table 1 shows the baseline characteristics of 
the randomized patients. 
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Figure 1. Trial profile. 
 

CCQ scores and treatment at enrolment 
At enrolment, the mean total CCQ score in the intervention arm was 3.4 (95% CI 3.1 to 
3.6) and in the control arm 3.6 (95% CI 3.3 to 4.0) (p=0.22); a clinically significant 
deterioration of 1.5 and 1.7 points respectively. Table 2 shows the total CCQ scores and 
domain scores at baseline, at enrolment and at three weeks.  
 
In both study groups, the initial treatment showed a high number of prescriptions of oral 
corticosteroid courses: 90% (48/53) in the intervention group compared with 75% 
(27/36) in the control group (p<0.05). In contrast, antibiotics were prescribed less often in 
the intervention group, in 19% (10/53), as compared to 44% (16/36) in the control group 
(p<0.01). Table 3 shows initial treatment in both study arms. Clustering within health care 
centres and general practices did not play a role in the initial treatment of the exacerbation 
(Pearson’s correlation coefficient -0.23 for the intervention group and 0.19 for the control 
group).

Included (n=100) 

Allocated to control arm (n=39) Allocated to intervention arm 

 Drop out (n=3) 
- Withdrawn informed consent (n=1) 
- Not classified acc. to GOLD (n=2) 

Cure or improved at 3 weeks (n=32) 

- Worsening CCQ-score (n=7) 
 

Cure or improved at 3 weeks (n=46) 

Drop out (n=8) 
- Withdrawn informed consent (n=2) 
- Not classified acc. to GOLD (n=6) 

Analyzed (n=53) Analyzed (n=36) 

- Worsening CCQ-score (n=4) 
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Table 1. Baseline characteristics of the randomised patients 
 

 Intervention    
n=53  

Control            
n=36  

p-
value 

Gender  
Male 
Female    
                                                    

 
24 (45) 
29 (55) 

 
20 (56) 
16 (44) 

 
ns 

Age, years (median; interquartile range) 
 

65 (58-73) 72 (62-80) 0.02 

Daily used medication     
      ß2 agonists/ anticholinergics 
      Ics* (+/- ß2 agonists/anticholinergics) 
      No daily used medication 
 

   
12 (23) 
37 (70) 
  4   (8) 

 
  4 (11) 
28 (78) 
  4 (11) 

 
ns 

Classification of COPD by severity† 
       At risk 
       GOLD I (mild COPD) 
       GOLD II (moderate COPD) 
       GOLD III (severe COPD) 
       GOLD IV (very severe COPD) 
 

 
17 (32) 
  3   (6) 
20 (38) 
10 (19) 
  3   (6) 

 
12 (33) 
  3   (8) 
13 (36) 
  7 (19) 
  1   (3) 

 
ns 

Number of exacerbations in previous year 
       0 
       1-4 
       >4  
 

 
19 (37) 
28 (55) 
  4   (8) 

 
17 (47) 
18 (50) 
  1   (3) 

 
ns 

Underlying disease# 
Cardiovascular 

      Other pulmonary 
Diabetes Mellitus 

      Malignancy  
      Other 
 

30 (57) 
16 (30) 
  6 (11) 
  4   (8) 
  3   (6) 
10 (19) 

20 (56) 
  9 (25)  
  3   (8) 
  3   (8) 
  4 (11) 
  4 (11) 

ns 

Smoker (current or ex-smoker) 
 

52 (98) 34 (94) ns 

 
Data are n (%), unless stated otherwise. *Ics: inhaled corticosteroids. †GOLD: Global 
Initiative for Chronic Obstructive Lung Disease7. #Some patients had more than one. 

 

Results at three weeks 
The course of the total CCQ score and the three domain-scores were similar for both 
study arms (Table 2). In both study arms the mean CCQ scores at three weeks did not 
return to the baseline level. Therefore, the mean time to recovery could not be assessed. 
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In both study arms, the lowest mean CCQ score was reached at day ten, and was 2.2 
points (95% CI 1.9 to 2.6 and 1.8 to 2.6 respectively). 
 
Table 2. Total CCQ- and domain scores* at baseline, first visit to GP, and at 3 weeks 
 

 Intervention        
 n=53 
 

Control              
n=36 

Baseline 
    Symptom 
     Functional 
     Mental 

1.9 (1.6-2.2) 
    2.1 (1.8-2.5) 
    2.2 (1.8-2.6) 
    0.7 (0.4-1.1) 
 

1.9 (1.6-2.1) 
    2.1 (1.7-2.5) 
    2.2 (1.8-2.6) 
    0.6 (0.3-1.0) 

Day 0 
    Symptom 
     Functional 
     Mental 

3.4 (3.1-3.6) 
    4.1 (3.8-4.4) 
    3.6 (3.2-4.0) 
    1.5 (1.0-1.9) 
 

3.6 (3.3-4.0) 
    4.5 (4.1-4.8) 
    3.7 (3.2-4.2) 
    1.8 (1.3-2.4) 

3 weeks 
     Symptom 
     Functional 
     Mental 

2.3 (2.0-2.6) 
    2.6 (2.2-3.0) 
    2.6 (2.2-3.0) 
    0.9 (0.6-1.3) 
 

2.1 (1.8-2.4) 
    2.5 (2.1-2.9) 
    2.4 (1.9-2.9) 
    0.6 (0.3-0.9) 

 
Data are mean scores (95% CI). *7-point scale: 0=asymptomatic/no limitations; 6=extremely 
symptomatic/totally limited. 

 
At three weeks, indicated as test of cure, the CCQ score was available for 100% of the 
analyzed patients (n=89). The CCQ-scores returned to baseline level in 22/53 (41%) 
patients in the intervention arm compared to 15/36 (42%) patients in the control arm. 
Also in 22/53 (41%) patients in the intervention arm the CCQ-scores improved compared 
to the score at enrolment, but did not reach baseline level, compared to 16/36 (44%) in 
the control arm. In 7/53 (13%) and in 4/36 (11%) patients respectively the total CCQ 
score did not improve (p=0.94). Of three patients no baseline score was obtained, thus the 
distinction between cure and improvement could not be made. 
 
After initial treatment, additional therapy was prescribed in 23% (12/53) of patients in the 
intervention arm compared to 28% (10/36 patients) in the control arm (p=0.09). The 
results at three weeks are displayed in Figure 1 and Table 3. In patients with GOLD1-4 
failure occurred in the intervention arm in 2/36 (6%) and in the control arm in 2/24 (8%), 
compared to 5/17 (29%) and 2/12 (17%) in patients at risk for COPD respectively. 
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Results at three months 
Between three weeks and three months, recurrences were reported in 12/53 patients 
(23%) in the intervention arm compared with 9/36 (25%) in the control arm (p=0.80). 
One patient, in the control arm, died as a result of a new exacerbation, 55 days after 
enrolment in the study. The median time to recurrence was 62 days (IQR 39 to 72 days) in 
the intervention group and 71 days (IQR 65 to 85 days) in the control group (p=0.80). 
During follow-up, in the intervention group 28/53 patients (53%) visited their GP 
compared to 20/36 (56%) in the control group (p=0.80). The hospital was visited by 7/53 
(13%) and 6/36 (17%) patients respectively (p=0.65) (Table 3). Of these patients, three in 
each study arm (6% and 8% respectively) were admitted. GPs in the intervention group 
referred three patients for the once-only consultation. 
 
Table 3. Results at inclusion, three weeks and three months 
 

  Intervention 
n=53 

Control 
n=36 

p-
value 

Inclusion Initial treatment of exacerbation 
   Short course of oral steroids 
   Antibiotics 
   Antibiotics and steroids 
   Adaptation in daily used medication 
 

 
40 (75) 
  2   (4) 
  8 (15) 
  3   (6) 

 
18 (50) 
  7 (19) 
  9 (25) 
  2   (6) 

 
0.04 

3 weeks Cure* 
Improvement* 
Failure 
 
Additional therapy 
 

22 (41) 
22 (41) 
  7 (13) 
 
12 (23) 

15 (42) 
16 (44) 
  4 (11) 
 
10 (28) 

0.94 
 
 
 
0.09 

3 months# Recurrence 
Visit GP 
Visit hospital 
 

12 (23) 
28 (53) 
  7 (13) 

  9 (25) 
20 (56) 
  6 (17) 

0.80 
0.80 
0.65 

 
*Three patients (two in the intervention- and one in the control group) were cured or improved. 
#Between 3 weeks and 3 months. 
 
 
 
 



Standard Treatment with Oral Corticosteroid Course Improves Patients’ Recovery? 
______________________________________________________________________ 

 41 

 
Figure 2. Course of Mean (95% CI) CCQ scores during follow-up. 
Day -30=score before exacerbation; day 0=start of treatment; day 21= test of cure; day 90=late follow-
up. Data are mean scores (95% CI) on a 7-point scale: 0=asymptomatic/no limitations; 6=extremely 
symptomatic/total limitation. 

 
 

Discussion 
 

Summary of main findings 
In this randomised open-label study conducted in a primary care setting, treatment 
according to the study protocol could be effectively implemented in the intervention 
group. The prescription rate of corticosteroid courses increased in this group whereas 
antibiotics were prescribed significantly less often. So prescription behaviour of GPs is 
amenable to guided change.  
 
However, we could not demonstrate that standardized treatment of exacerbations with a 
course of oral corticosteroids in a population predominantly at risk, or with mild to 
moderate COPD improved patient outcomes compared to ‘usual care’. On the other 
hand, the reduction with 25% of antibiotic prescriptions in the intervention group 
compared to the control group did not result in a less favourable patient outcome. 
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Strengths and limitations of the study 
The strength of this study was the randomised, comprehensive approach. The majority of 
patients with COPD exacerbations is treated in primary care. Most research on this topic 
is conducted in clinical settings, so available literature cannot automatically be applied to 
the primary care setting.   
 
Unfortunately, the target inclusion was not achieved within the study-period, especially in 
the control arm. This could have caused selection bias. However, intense screening of the 
electronic medical records for three months at the end of the study period in control 
practices did not reveal any patient who was unjustly not included in the study. Moreover, 
baseline characteristics of both study groups did not demonstrate relevant differences in 
patient characteristics. Therefore, we think GPs in the control arm did not include patients 
in the study selectively.  
 
The prescription rate of oral steroids in the control group was surprisingly high with 75%. 
This is 22% higher than found in our pilot study, based on electronical medical records, 
conducted previously in four of the participating primary health care centres.9 In the 
present study, two of these centres were randomized to the ‘usual care’ group. Previous 
participation in the pilot study may have influenced prescription behaviour. In addition, 
there could be a trial participation effect. The high prescription rate of oral steroids 
resulted in an unexpected but diminished contrast between the two study groups and 
might at least in part explain the fact that no significant differences were found between 
the groups. 
 

Comparison with existing literature 
A recent Cochrane review supports the use of systemic corticosteroids, reporting 
significant reduction of treatment failure and need for additional treatment, and an 
increase in lung function and dyspnoea over the first 72 hours.16 The patients in the 
studies involved were predominantly inpatients who had more severe COPD compared to 
the patients investigated in the present study. Whether the conclusions of the Cochrane 
review are valid in a general practice based group of patients with less severe disease 
remains a question. Oral corticosteroid course may not be as beneficial in mild COPD as 
in severe COPD.  
 
Another Cochrane review concluded that antibiotic treatment in exacerbations of COPD 
reduced mortality and treatment failure.20 Most studies involved in this review were 
conducted in clinical settings, frequently in hospitalized patients, with merely severe 
exacerbations. The benefits of antibiotic treatment could not be confirmed by community 
based studies. For patients treated in general practice, studies showed no advantage of 
antimicrobial therapy.21,22 Also in the primary care population we studied, with most 
patients classified GOLD 2,23 a 25% reduction of antibiotic use did not result in poorer 
outcomes.  
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We found that the mean CCQ scores at three weeks did not return to baseline level. 
Although the baseline CCQ score was gained retrospectively and thus might be 
susceptible of some recall bias, these findings are in line with the results of other 
prospective studies, in which 14% of patients did not attain symptomatic recovery within a 
period of 36 days.24 
 

Conclusion 
We demonstrated that treatment according to the study protocol can be effectively 
implemented in primary care. An increase in oral corticosteroid course prescriptions for 
exacerbations and a reduction of antibiotic prescriptions was achieved. However, we could 
not demonstrate that standardized treatment of exacerbations with a course of oral 
steroids in a population predominantly at risk for or with mild to moderate COPD 
improved patient outcomes within three months of follow-up compared to ‘usual care’. 
Oral corticosteroid course may not be as beneficial in mild COPD as in severe COPD. 
The disadvantages of oral corticosteroid use should also be taken into account. One extra 
adverse effect (especially hyperglycaemia) was reported for every six patients treated16.  
 
Other characteristics than GOLD classification might be essential to differentiate between 
those who will benefit from oral corticosteroids and those who will not. The same 
consideration holds for the role of antibiotics in the treatment of exacerbations in primary 
care. Future research therefore, should focus on elucidation of such patient characteristics 
in those with exacerbations of COPD in primary care. 
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Appendix A. The Clinical COPD Questionnaire 
 

 
  
 


