
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  Stey, C., Steurer, J., Bachmann, S., Medici, T. C., & Tramer, M. R. 2000, "The effect of oral N-acetylcysteine in chronic bronchitis: 

A quantitative systematic review", European Respiratory Journal, vol. 16, no. 2, pp. 253-262.Ref ID: 923 
N= RCTs=11.  N=2,011 Sites=UK (4 studies), Italy (3 studies), Sweden (2 studies), Sweden (2 studies), Germany (1 study), Denmark 

(1 study).  Duration=Treatment periods 12 to 24 wks 
Research Design Systematic review 
Aim The systematic review by Poole (2003) ID 100, of the efficacy of any oral mucolytic agents in pts with chronic pulmonary disease 

came to the conclusion that with these drugs there was, on average a reduction of 0.11 exacerbations, 0.65 days of disability and 
0.68 days of antibiotic treatment per pt per month.  These results were statistically significant.  However the clinical relevance of 
oral NAC treatment remained unclear.  The present study set out to test the evidence that treatment with oral NAC in pts with 
COPD may be accompanied by a clinically relevant improvement.    

Operational Definition 9 trials defined chronic bronchitis as per the MRC. 
2 trials operational definition not specified 
Definition of exacerbation as per clinical symptoms (ie increase in cough, muco purulent sputum and /or dyspnoea) 

Population Chronic bronchitis 
Intervention Oral NAC.  All NAC treatments were given orally, two or three times daily, at doses of 400 or 600 mg day.    
Comparison Placebo 
Outcome Number of pts without exacerbation 

Number of pts reporting improvement of their symptoms 
Incidence of drug related adverse effects 

Characteristics % of smokers per trial 72 to 100% 
FEV1- Aylward 1980 – FEV1 20 to 70 % pred / Boman 1983 – FEV1 >50% pred, Borgia 1981 – FEV1 >40% pred / BTS 1985 – 
FEV1 <50% pred / Grassi 1976 NA / Hansen 1994 – mean FEV1 >50% pred / Jackson 1984 – NA / Meister 1986 – PEF:NAC 300 
+/- 115 L.min / Multicentre Study FEV1 >40% pred / Parr 1987 NA / Rasmussen 1988 Mean peak flow 305 L.min. 
Age not specified 

Results  Exacerbations 
49% (9 studies) pts receiving NAC had no exacerbation compared with 31% receiving placebo (relative benefit 1.56; 95% CI 1.37 
to 1.77), NNT 5.8 (95%CI 4.5 to 8.1). 
Number of pts reporting improvement of their symptoms 
61% pts receiving NAC reported improvement of their symptoms compared with 35% pts receiving placebo (relative benefit 1.78 
(95%CI 1.54 to 2.05), NTT 3.7 (95% CI 3.0 to 4.9). 
Adverse events   
10% reported gastrointestinal events compared with 11% taking placebo. 



The relative risk with NAC was 0.96 (95%CI 0.70 to 1.30).   
6.6% of NAC pts withdrew from the study due to adverse effects compared with 7.1% receiving placebo.  
Author conclusions 
“Oral NAC is more efficacious but not more harmful than placebo in the treatment of chronic bronchitis.  Of 100 pts with chronic 
bronchitis taking oral NAC, 400 to 600 mg day for 12 to 24 wks, 17 (NNT 5.8) who would have had any exacerbation had they all 
received placebo, will not have one. 
Also of 100 treated pts 26 (NNT 3.8) will report that the NAC treatment has led to improvement of their bronchitis related 
symptoms, who would not have done so had they all received placebo”. 

SIGN Quality Rating ++ 
Hierarchy of Evidence 
Grading 

1a 

Papers included Aylward M et al 1980 (N=34), Boman et al 1983 (N=259), Borgia et al 1981 (N=21), BTS Research Committee 1985 (N=200), 
Grassi et al 1976 (N=80), Hansen et al 1994 (153), Jackson 1984 (N=155), Meister 1986 (N=252), Multicentre Study Group 1980 
(N=744), Parr et al 1987 (N=526), Rasmussen et al 1988 (116). 

NCC CC ID 923 
 
 
Author / Title / Reference / Yr  Grandjean E, Berthet P, Ruffmann R et al.  Efficacy of oral long-term N-Acetylcysteine (NAC) in Chronic Bronchopulmonary 

(CB) Disease:  A Meta-Analysis of Published Double-Blind, Placebo-Controlled Clinical Trials.  Clinical Therapeutics Vol 22, 
No.2, 2000. 

N= N=9 RCTs. N=1408 pts * Geographic site=UK, Sweden, Denmark, Germany & Italy.  Duration of treatment ranged from 3/12 to 
6/12. 

Research Design Meta analysis of RCTs 
Operational Definition MRC criteria for Chronic bronchitis (CB).   

Chronic non-obstructive bronchitis characterised by chronic production of bronchial mucus on most days for >3/12 per year for >2 
consecutive yrs. 
Chronic obstructive bronchitis (COB) a form of CB with signs of airway obstruction 
COPD pulmonary disease characterised by dyspnoea and irreversible or partially reversible airflow obstruction, often accompanied 
by impaired gas exchange (includes emphysema as well as COB). 
Because the trials analysed were performed from 1976 to 1994, definitions may differ slightly from those currently used. 

Population Adults with stable chronic bronchopulmonary disease 
Intervention NAC orally daily:  

400 mg (1 study) 
600 mg (5 studies) 



1200 mg (1 study) 
600mg three time per wk (1 study) 
Number do not add up to N=9RCTs included (*see comments section below).  

Comparison Placebo  
Outcomes Seven trials reported incidence of acute exacerbation as the primary endpoint 

One trial reported clinical assessment  
Characteristics Only details provided are: 

Boman and Rasmussen only smokers were included. 
McGavin FEV1 <50% of predicted included 
Grassi, Boman and Hansen FEV1 < 50% excluded. 
No other details are provided re age or gender. 

Results  Summary effect size 
The effect size was calculated for each study based upon the primary outcome variable.  A summary effect size was then calculated 
across studies.  The primary end point was acute exacerbation for 7 trials and clinical assessment for one trial. 
There was a statistically significant summary effect size for NAC compared to placebo of –1.37 (95%CI; -1.5 to –1.25).  However 
heterogeneity was present (p<0.001).   
�Sensitivity analysis resulted in four homogeneous studies (N=500 with no specific clinical features).  Subsequent meta analysis of 
these trials resulted in an effect size of –1.84 (95%CI: -2.05 to –1.63).  
Number of acute exacerbations (N=821 pts) 
There was a decrease in the number of acute exacerbations in the NAC group compared to the placebo group, with a mean 
difference of –0.32 clinical events (95%CI, -0.50 to –0.18).  
Selecting only trials published in peer reviewed journal (N=640pts) 
The summary mean difference was –0.36 (95%CI; -0.55 to –0.18) in favour of the NAC group compared to placebo. 
Adverse events 
Mild, mostly gastrointestinal.  There were no significant differences between the two groups.   

SIGN Quality Rating + 
Hierarchy of Evidence 
Grading 

1a 

Studies included Grassi & Morandini (1976), Boman 1983, Jackson 1984, McGavin 1985, Meister 1986, Parr & Huitson 1987, Rasmussen & 
Glennow 1988, Hansen et al 1994 (Grassi 1980 excluded*).  

NCC CC ID 874 
 



 
Author / Title / Reference / Yr  Poole PJ,.Black PN. Mucolytic agents for chronic bronchitis or chronic obstructive pulmonary disease. (Cochrane Review). The 

Cochrane Library.Oxford:Update Software 2003;Issue 3.  Ref ID: 100  
N= N=22 RCTs.  N=6,415. Location=Outpatients / inpatients and GP patients.  Geographic site= Italy (ten studies), Scandinavia (4 

studies), UK (5 studies), USA (one study) and Europe (two studies).  Duration= Studies varied in duration from 2 to 24 months.   
Research Design Systematic review with meta analysis (all studies were randomised, double blind and placebo controlled with a parallel group 

design).  
Operational Definition Chronic bronchitis as defined by the criteria of the ATS, ERS, WHO or British Medical Research Council (cough and sputum on 

most days during at least 3 consecutive months for more than 2 successive years). 
Severity of disease not specified (“most of the studies, the subjects only had mild COPD, as defined in terms of their degree of 
airways obstruction.  In two studies, the mean FEV1 was less then 50% of predicted normal”).   

Population Adults with stable chronic bronchitis or COPD (asthma and cystic fibrosis were excluded). 
Intervention Oral mucolytic therapy administered for at least 2/12 

Included:  N-acetylcysteine (NAC) (12 studies) / S-carboxymethylcysteine / bromhexine / ambroxol (2 studies) / sobrerol / 
cithiolone / letosteine / iodinated glycerol / N-isobutyrylcysteine (NIC) / myrtol 
Excluded:  Inhaled mucolytics / Mucolytics with antibiotics / Mucolytics with bronchodilators / Deoxyribonuclease or proteases 
such as trypsin. 

Comparison Placebo 
Outcomes Primary:   

Number of acute exacerbations (defined as increase in cough and in the volume and or purulence of sputum.   
Number of days of disability (days in bed / off work / unable to undertake normal activities / days on antibiotics) 
Secondary: 
Lung function measures 
Adverse effects of treatment 

Characteristics Mean age range 40 to 66 yrs 
Gender – Male range from 44 to 85% (three studies did not report gender).    

Results  Exacerbations per pt per month 
Mucolytic compared to placebo was associated with a significant reduction in the number of exacerbations, WMD -0.07 per month 
(95% CI; -0.08 to –0.05).  There is a disparity in the reporting of the p value for this outcome, the abstract states p<0.001 and the 
main text states p<0.0001.  (Poole 2001 (BMJ) states p<0.0001.   
The authors state that “If the two studies in COPD pts were excluded, the reduction was a little greater, 0.079 per month”, 
highlighting a difference between the CB and COPD pts.  Poole 2001 (BMJ) states that “evidence from the two studies in pts with a 
mean FEV1 50% predicted showed a reduction in the exacerbation rate of 0.13 per pt per month (0.8 per 6/12), suggesting that the 
benefit may be greater in those with more severe COPD”.   
Overall (CB and COPD) there is a 29% reduction.   



The annualised rate of exacerbations in the control pts was 2.7 per year, mucolytic treatment was associated with a reduction of 0.8 
exacerbations per patient per year.  (Authors comments that this approach will tend to overestimate the number of exacerbations per 
yr as more occur during the winter months when these studies were performed).    
There was significant heterogeneity between the studies (p<0.001).  There was less heterogeneity in the 2 studies in which FEV1 
was less than 50% predicted and in those conducted outside of Italy). 
Authors state that the observation that there were fewer exacerbations with mucolytic therapy was consistent and seen in all 20 
studies. 
Patients with no exacerbations 
Odds ratio for having no exacerbation in the study for treatment with mucolytics compared with placebo was 2.22 (95%CI 1.93 to 
2.54, p<0.0001). 
The number needed to treat for one participant to remain free of exacerbations for the study period would be 6. 
There was no significant reduction in exacerbation rates with the thiol donor, isobutyrylcysteine. 
Number of days of disability per pt per month (sick days) 
There was a significant reduction of 0.56 days of disability per pt per month with mucolytic therapy (95%CI –0.77 to –0.35, 
p<0.0001).  There was some heterogeneity between the six studies (p<0.01).  A sensitivity analysis was not performed. 
Use of Antibiotics 
The number of days that participants took antibiotics was reduced by 0.53 a month (95% CI –0.76 to –0.31), p<0.0001 with the use 
of mucolytic therapy as compared to placebo. 
Lung function 
Authors state that there are no significant differences although they are awaiting data confirmation Olivieri 1987 re potentially 
erroneous data reporting.   
Adverse effects 
Authors state “probably no difference between mucolytic and placebo treatments in terms of adverse effects”, however this should 
be treated with caution as not all of the studies reporting adverse effects could be included in the meta analysis.  However there 
were 1890/2450 adverse events in participants taking mucolytic drugs and 1882/2453 for placebo (mean of 0.77 events per 
participant in both groups). 
Cochrane Conclusion: 
“Treatment with mucolytics produced a small reduction in exacerbations and a somewhat greater reduction in the total number of 
days of disability in a population of pts with CB / COPD.  It will be a value judgement of physician and pt as to whether the 
benefits are sufficient to warrant the routine use of regular mucolytics in pts with chronic airways disease”.   

SIGN Quality Rating + 
Hierarchy of Evidence 
Grading 

1a 

Studies included Allegra 1996 (N=662 outpatients), Babolini 1980 (N=744 outpatients),  Boman 1983 (N=259 outpatients), Bontognali 1991 (N=60 
inpatients), Borgia 1981 (N=21 outpatients), Castiglioni 1986 (N=706 outpatients), Cebla 1988 (N=180 outpatients), Cremonini 
1986 (N=41 outpatients), Ekberg-Jansson 1999 (N=637 outpatients), Grassi 1976 (N=80 outpatients), Grassi 1994 (N=135 



outpatients), Grillage 1985 (N=109 general practice pts), Hansen 1994 (N=153 outpatients), Jackson 1984 (N=155 general 
practitioner pts), McGavin 1985 (N=244), Meister 1986 (N=252 outpatients), Meister 1999 (N=246 outpatients), Nowak 1999 
(N=313 outpatients), Olivieri 1987 (N=240 outpatients), Parr 1987 (N=526 GP pts), Pela 1999 (N=169 outpatients), Petty 1990 
(N=367 outpatients), Rasmussen 1988 (N=116 outpatients),.   

NCC CC ID 100 
 
 
Author / Title / Reference / Yr  Cattaneo, C. 2001, "Neltenexine tablets in smoking and non-smoking patients with COPD. A double-blind, randomised, controlled 

study versus placebo", Minerva Medica., vol. 92, no. 4, pp. 277-284.  Ref ID: 1421 
N= N=60 Location=One site. Geographic site=Italy. Duration=Drug given for 20 days.   
Research Design Double blind, placebo controlled RCT 
Aim To evaluate the efficacy and tolerability of neltenexine in pts affected by mucus hypersecretion. 
Operational Definition Operational definition of COPD not provided.   

Diagnosis of COPD for at least 3 years. 
Inclusion criteria FEV1 of >70% and <80% of the predicted value.  FEV1/VC ratio <90% 

Population Mild stable COPD 
Intervention Group A – N=20 smoking pts treated with neltenexine 

Group B – N=20 non smoking pts treated with neltenexine 
One table twice daily for 20 days 

Comparison Group C – smoking pts treated with placebo. 
Outcomes Sputum characteristics and volume, difficulty in expectorating, cough, dyspnoea, pulmonary auscultation, FEV1, VC, PO2. 

Adverse events 
Characteristics Mean age 66yrs (range 37 to 92 yrs) 

Pts were excluded if they were being treated with corticosteroids, antitussives, beta2 agonists, anticholinergic and other mucolytic 
agents. 
Pts were excluded if they had lung cancer, TB, asthma, cystic fibrosis, bronchiectasis, community acquired pneumonia, sinusitis or 
UTI.  

Results  Dyspnoea, cough, pulmonary auscultation, expectoration, sputum characteristics and volume 
There was a statistically significant improvement in pts treated with neltenexine (smokers and non smokers) compared with placebo 
treated pts for improvement in dyspnoea (p<0.02), cough (p<0.02), pulmonary auscultation (p<0.02) and difficulty in expectorating 
(p<0.02).  
There was also a statistically significant improvement in sputum characteristics (p<0.02) and volume (p<0.01) in neltenexine 
treated pts when compared with placebo treated pts. 
FEV1  



FEV1 improved significantly in both neltenexine groups at the end of the study (p<0.01).  At the end of the study, the improvement 
of group 1 and B was greater and statistically significant as compared with the placebo group (p<0.01). 
PO2 
There were statistically significant changes from baseline to final visit in both neltenexine treated groups (p<0.01) but not in 
placebo. 
Adverse events 
Tolerability was satisfactory in all study groups.  There were no major adverse events.  

SIGN Quality Rating + 
Hierarchy of Evidence 
Grading 

1b 

NCC CC ID 1421 
 
 
 
Author / Title / Reference / Yr Gerrits, C. M. J. M., Herings, R. M. C., Leufkens, H. G. M., Lammers, J. W. J. (2003). N-acetylcysteine reduces the risk of re-

hospitalisation among patients with chronic obstructive pulmonary disease. European Respiratory Journal, 21, 795-798. 
N= Total N=1219 participants 

Location= The Netherlands 
Sites= Eight cites in the Netherlands 

Research Design Retrospective cohort study (based on hospital record database) 
PHARmacoMOrbidity linkage (PHARMO) system database includes hospital admissions and outpatient drug usage of the 450,000 
residents of eight cites in the Netherlands from 1985 onwards. The hospital records consist of a discharge diagnosis and up to nine 
secondary diagnoses and related operations and procedures. Detailed information of all prescribed and truly dispensed drugs are 
available for each individual patient with an average follow-up period of 7-8 yrs. Both hospital admissions and histories of drug use 
are virtually complete and linked on a patient level using probabalistic record linkage techniques that have been rigorously 
validated for up to 10,000 patients. Data from the PHARMO system have been used for >40 studies published in major peer-
reviewed journals. 

Aim To evaluate the effect of N-acetylcysteine on the prevention of re-hospitalisation for COPD exacerbations. 
Operational Definition Patients who were hospitalised for COPD at any point during 1986-1998 as defined by a first primary discharge diagnosis of 

chronic bronchitis (ICD-9: 491), emphysema (ICD-9: 492), or chronic airway obstruction (ICD-9: 496). 
Population Patients who were hospitalised for COPD were divided into two categories, those who received N-acetylcysteine immediately after 

discharge and those who did not. 
Intervention / Exposure N-acetylcysteine 
Comparison / Non exposure No N-acetylcysteine 



Outcome The relative risk of re-hospitalisation for COPD among patients using N-acetylcysteine, compared to non-users. 
Characteristics These patients were divided into two categories, those who received N-acetylcysteine immediately after discharge and those who 

did not. 
Female % 40.4 
Age yrs  
55yrs - 64yrs- 21.1% 
65yrs – 74yrs- 42.2% 
>75- 36.7% 
Drug usage at time of discharge: 
Xanthine-derivates-46% 
Short-acting beta-agonists-39% 
Inhaled steroids- 36% 
Parasympathicolytics- 35% 
Lon-acting beta-agonists-9.0% 
Systhemaic beta-agonists- 3.0% 
Cromones/nedocromil- 13% 
Markers for severity: 
Oral corticosteroids- 51% 
>3 respiratory drugs- 18% 
Oral antibiotics- 15% 
Antihistamines- 5%    

Results  The use of N-acetylcysteine was significantly associated with a lower risk of re-hospitalisation, with relative risk=0.67 (95% CI: 
0.53-0.85). Stratifying, by average daily dose of N-acetylcysteine, showed that the readmission risk was significantly lower in 
patients with high average daily doses (dose/response trend; p<0.0001). N-acetylcysteine shows a protective effect (log-rank test 
p<0.05). 
Relative risk of readmission for COPD in the case of an average daily dose of 0mg - 200mg of N-acetylcysteine is 0.89 (0.68-1.15), 
200mg – 400mg is 0.55 (0.32-0.95), 400mg-600mg is 0.16 (0.05-0.49) and >600mg is 0.13 (0.03-0.51). 
N-acetylcysteine reduces the risk of re hospitalisation for COPD by 30% and the risk reduction is dose-dependent. 

SIGN Quality Rating + 
Hierarchy of Evidence 
Grading 

IIb 

NCC CC ID 1794 
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