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ABSTRACT 

 

Background: Chronic obstructive pulmonary disease (COPD) is a major cause of 

morbidity and mortality in the United States as well as the rest of the world. An 

exacerbation of COPD, periodic escalations of symptoms of cough, dyspnea and sputum 

production, is a major contributor to the worsening lung function, impairment in quality 

of life, need for urgent care or hospitalization, and costs of care in COPD. Research 

conducted over the past decade has contributed much to our current understanding of the 

pathogenesis and treatment of COPD. Additionally, an evolving literature has recently 

accumulated about the prevention of acute exacerbations. 

 

Methods: In recognition of the importance of the prevention of exacerbations in the life 

of a COPD patient, the American College of Chest Physicians (CHEST) and Canadian 

Thoracic Society (CTS) joint evidence-based guideline (AECOPD Guideline) was 

developed to provide a practical, clinically useful document to describe the current state 

of knowledge regarding the prevention of acute exacerbations according to major 

categories of prevention therapies. The 3 key clinical questions were developed using the 

PICO (population, intervention, comparator, and outcome of interest) format, that 

addressed the prevention of acute exacerbations of COPD were non-pharmacologic 

therapies, inhaled therapies, and oral therapies. We utilized recognized document 

evaluation tools to allow us to assess and choose the most appropriate studies and to 

extract meaningful data and grade the level of evidence to support the recommendation in 

each PICO category in a balanced and unbiased fashion. 

 

Results: The AECOPD Guideline is unique not only for the topic of the guideline, 

prevention of acute COPD exacerbations, but also for the first-in-kind partnership 

between two of the largest thoracic societies of North America. The Guidelines Oversight 

Committee (GOC) of the American College of Chest Physicians in partnership with the 

COPD Clinical Assembly of the Canadian Thoracic Society launched this project with 

the objective that a systematic review and critical evaluation of the published literature 

that was conducted by clinical experts and researchers in the field of COPD would lead to 
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a series of recommendations to assist clinicians in their management of the COPD 

patient. 

 

Conclusion: This guideline is unique because it provides an up-to-date, rigorous 

evidence-based analysis of current randomized controlled trial data regarding the 

prevention of COPD exacerbations. 

 

CHEST 201X;XX(X):XXXX-XXXX 
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Abbreviations: CHEST = American College of Chest Physicians; CTS = Canadian 
Thoracic Society; GOC = Guidelines Oversight Committee; 
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SUMMARY OF RECOMMENDATIONS 

 

 

PICO 1: Do non-pharmacologic treatments and vaccinations prevent/decrease acute 

exacerbations of COPD? 

 

 

1. In patients with COPD, we suggest administering the 23-valent pneumococcal 

vaccine as part of overall medical management but did not find sufficient evidence 

that pneumococcal vaccination prevents acute exacerbations of COPD (Grade 2C). 

Underlying values and preferences:  This recommendation places high value on the 

benefits of pneumococcal vaccine for general health and we endorse existing 

guidelines that recommend it for COPD patients. Although evidence does not 

specifically support using the vaccine for the prevention of acute exacerbations, 

multiple bodies including the CDC and WHO recommend the use of pneumococcal 

vaccine for all adults aged ≥ 65 and in all those 19-64 years with underlying medical 

conditions such as COPD that put them at greater risk of serious pneumococcal 

infection.  

 

2. In patients with COPD, we recommend administering the influenza vaccine 

annually to prevent acute exacerbations of COPD (Grade 1B). 

Underlying values and preferences:  This recommendation places high value on the 

benefits of influenza vaccination for general health, the low risk of side effects, and 

existing guidelines that recommend it for COPD patients. Although the effect and 

evidence is moderate for the prevention of acute exacerbations in COPD, multiple 

bodies including the CDC and WHO recommend the use of yearly influenza vaccine 

for all adults, including those with COPD. 

 

3. In patients with COPD, we suggest including smoking cessation counseling and 

treatment using best practices as a component of a comprehensive clinical strategy 

to prevent acute exacerbations of COPD (Grade 2C). 

Underlying values and preferences: This recommendation places high value on the 

benefits of smoking cessation for all individuals. In particular, it is the only evidence-
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based intervention that improves prognosis in COPD by mitigating lung function 

decline and reduces symptoms. Although the effect and evidence for smoking 

cessation in the prevention of acute exacerbations of COPD is low, evidence exists to 

support smoking cessation for many reasons: smokers with mild COPD who produce 

cough and phlegm achieve substantial symptom reductions in the first year after 

smoking cessation with less lung function decline and less symptoms upon sustained 

cessation; cigarette smoking may be associated with infections such as pneumonia; 

among other general health benefits. The benefit from smoking cessation outweighs 

the risks and a myriad of strategies have been summarized by other guidelines and 

reviews; in general, effective smoking cessation programs include behavioral, 

physiological, and psychological components composed of acknowledging current 

smoking followed by advice to quit, pharmacological therapies (nicotine replacement 

therapy, antidepressants, nicotine receptor modifier therapy), and counseling (in-

person counseling or by telephone) with cessation rates that range from 8.8 – 34.5%.  

Smoking cessation that includes counseling and pharmacological interventions are 

cost-effective. 

 

4. In patients with moderate, severe or very severe COPD who have had a recent 

exacerbation (i.e., < 4 weeks), we recommend pulmonary rehabilitation to prevent 

acute exacerbations of COPD (Grade 1C). 

 

5. In patients with moderate, severe or very severe COPD who have had an 

exacerbation > than the past 4 weeks, we do not suggest pulmonary rehabilitation to 

prevent acute exacerbations of COPD (Grade 2B). 

Underlying values and preferences: The pulmonary rehabilitation recommendations 

place high value on pulmonary rehabilitation reducing the risk of hospitalizations in 

COPD patients who have had a recent COPD exacerbation (i.e., < 4 weeks post 

hospitalization). While it has been well established that pulmonary rehabilitation 

improves quality of life, exercise tolerance and dyspnea, these recommendations do 

not support pulmonary rehabilitation for the prevention of hospitalizations in COPD 

patients > 4 weeks post recent hospitalization.  

Page 10 of 225

Downloaded From: http://journal.publications.chestnet.org/ on 10/21/2014



 10

 

 6. In patients with COPD, we suggest that education alone should not be used for 

prevention of acute exacerbations of COPD (Consensus-Based, CB). 

Underlying values and preferences: This recommendation places high value on 

reducing hospitalizations for COPD exacerbations, as these are associated with 

increased morbidity and mortality. A lower value was placed on the motivational 

educational intervention as it is labor intensive compared to traditional education 

techniques. 

 

 7. In patients with COPD, we suggest that case management alone should not be 

used for prevention of acute exacerbations of COPD (CB). 

Underlying values and preferences: This recommendation places high value on 

reducing hospitalizations for COPD exacerbations, as these are associated with 

increased morbidity and mortality. A lower value was placed on the lack of change in 

quality of life in either group since this information was present for only a small 

proportion of the entire sample. 

 

8. In patients with COPD with a previous or recent history of exacerbations, we 

recommend education and case management that includes direct access to a health 

care specialist at least monthly, to prevent severe acute exacerbations of COPD, as 

assessed by decreases in hospitalizations (Grade 1C). 

Underlying values and preferences: This recommendation places high value on 

reducing hospitalizations for COPD exacerbations, as these are associated with 

increased morbidity and mortality. 

 

9. In patients with moderate to severe COPD, we suggest education together with 

an action plan but without case management does not prevent severe acute 

exacerbations of COPD, as assessed by a decrease in emergency department visits 

or hospitalizations over a 12 month period (Grade 2C). 
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Underlying values and preferences: This recommendation places high value on 

reducing hospitalizations for COPD exacerbations, as these are associated with 

increased morbidity and mortality.  

 

10. For patients with COPD, we suggest education with a written action plan and 

case management for the prevention of severe acute exacerbations of COPD, as 

assessed by a decrease in hospitalizations and emergency department visits (Grade 

2B). 

Underlying values and preferences: This recommendation places high value on 

reducing COPD related hospitalizations, as these are associated with increased 

morbidity and mortality. Hospitalizations were felt to best reflect exacerbations as 

increased physician visits or increased medication use could be a result of the 

intervention to prevent an exacerbation. High value was also placed on changes in 

individuals with a history of exacerbations and on outcomes that specifically 

identified COPD related hospitalizations. The recommendation reflects the fact that 

one study reported increased mortality in the intervention group. Although we don’t 

know the reason for increased mortality in this one study, patients with underlying 

severe disease and clinical instability need close attention and careful followup. This 

point emphasizes that specially trained staff is required to supervise this intervention 

and patient selection must be individualized. 

 

11. For patients with COPD, we suggest that telemonitoring compared to usual care 

does not prevent acute exacerbations of COPD, as assessed by decreases in 

emergency room visits, exacerbations or hospitalizations over a 12-month period 

(Grade 2C). 

Underlying values and preferences: There is insufficient evidence at this time to 

support the contention that telemonitoring prevents COPD exacerbations. 

 

PICO 2: Does maintenance inhaled therapy prevent/decrease acute exacerbations of 

COPD? 
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12. In patients with moderate to severe COPD, we recommend the use of long-acting 

β2-agonist compared to placebo to prevent moderate to severe acute exacerbations 

of COPD (Grade 1B). 

Underlying values and preferences: This recommendation places high value on 

long-acting β2-agonist therapy reducing the risk of acute exacerbations of COPD, 

both moderate (required course of oral steroids and/or antibiotics) and severe 

(required hospitalization) together with the comparative benefit of long-acting β2-

agonist therapy improving quality of life and lung function compared to placebo. This 

recommendation also acknowledges that there are no significant differences in serious 

adverse events or incidence of mortality between long-acting β2-agonist therapy vs. 

placebo in this patient group. 

 

13. In patients with moderate to severe COPD, we recommend the use of a long-

acting muscarinic antagonist compared to placebo to prevent moderate to severe 

acute exacerbations of COPD (Grade 1A). 

Underlying values and preferences: This recommendation places high value on 

long-acting muscarinic antagonists on reducing the risk of acute exacerbations of 

COPD, both moderate (required course of oral steroids and/or antibiotics) and severe 

together with the comparative benefit of a long-acting muscarinic antagonist 

improving quality of life and lung function compared to placebo. Although pooled 

analyses show a reduction in COPD hospitalization with use of a long acting 

muscarinic antagonist compared to placebo, it does not reach statistical significance 

for all-cause hospitalization. This recommendation also acknowledges that there are 

no significant differences in serious adverse events or incidence of mortality between 

long-acting muscarinic antagonists vs. placebo in this patient group. 

 

14. In patients with moderate to severe COPD, we recommend the use of long-acting 

muscarinic antagonists compared to long-acting β2-agonist to prevent moderate to 

severe acute exacerbations of COPD (Grade 1C). 

Underlying values and preferences: This recommendation places high value on 

long-acting muscarinic antagonists to reduce the risk of acute exacerbations of 

Page 13 of 225

Downloaded From: http://journal.publications.chestnet.org/ on 10/21/2014



 13

COPD, both moderate (required course of oral steroids and/or antibiotics) and severe 

(required hospitalization) together with the comparative benefit of long-acting 

muscarinic antagonists having a lower rate of non-fatal serious adverse events 

compared with long-acting β2-agonist. This comparative benefit may not apply with 

the new ultra-long-acting β2-agonists that are once daily medication. Although pooled 

analyses show a reduction in COPD hospitalization with use of a long acting 

muscarinic antagonist compared to placebo, it does not reach statistical significance 

for all-cause hospitalization. A lower value was placed on the lack of statistically 

significant differences in changes in lung function, quality of life or patient symptoms 

between the two drug groups. 

 

15. In patients with moderate to severe COPD, we suggest the use of a short-acting 

muscarinic antagonist compared to short acting β2-agonist monotherapy to prevent 

acute mild-moderate exacerbations of COPD (Grade 2C).  

Underlying values and preferences: This recommendation places value on a short-

acting muscarinic antagonist to reduce the risk of acute exacerbations of COPD 

together with the comparative benefit of a short-acting muscarinic antagonist to 

improve quality of life and lung function compared to short-acting β2-agonist 

monotherapy. There is no data that favors one therapy over the other in terms of 

COPD hospitalizations. This recommendation also acknowledges that medication 

related adverse events were less in the short-acting muscarinic antagonist compared 

to the short-acting β2-agonist group. 

 

16. In patients with moderate to severe COPD, we suggest the use of short-acting 

muscarinic antagonist plus short-acting β2-agonist compared to short-acting β2-

agonist alone to prevent acute moderate exacerbations of COPD (Grade 2B). 

Underlying values and preferences: This recommendation places value on short-

acting muscarinic antagonist plus short acting β2-agonist reducing the risk of acute 

exacerbations of COPD together with the comparative small benefits of short-acting 

muscarinic antagonist plus short-acting β2-agonist improving quality of life, exercise 

tolerance and lung function compared to short-acting beta agonist alone. This 
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recommendation also acknowledges that there are no significant differences in serious 

adverse events with the use of short-acting muscarinic antagonist plus short-acting β2-

agonists vs. short-acting β2-agonist alone. 

 

17. In patients with moderate to severe COPD, we suggest the use of long-acting β2-

agonist monotherapy compared to short-acting muscarinic antagonist monotherapy 

to prevent acute exacerbations of COPD (Grade 2C).  

Underlying values and preferences: This recommendation places value on long-

acting β2-agonist therapy reducing the risk of acute exacerbations of COPD in 

patients treated with long-acting β2-agonist monotherapy over short- acting 

muscarinic antagonist monotherapy and the comparative value of long acting β2-

agonist monotherapy improving lung function, quality of life and dyspnea scores to 

short-acting muscarinic antagonist monotherapy. There is no data that favors one 

therapy over the other in terms of COPD hospitalizations. This recommendation also 

acknowledges that there are no significant differences in serious adverse events with 

the use of long-acting β2-agonist monotherapy over short- acting muscarinic 

antagonist monotherapy. 

 

18. In patients with moderate to severe COPD, we recommend the use of a long–

acting muscarinic antagonist compared to a short acting muscarinic antagonist to 

prevent acute moderate to severe exacerbations of COPD (Grade 1A).  

Underlying values and preferences: This recommendation places high value on a 

long–acting muscarinic antagonist reducing the risk of acute exacerbations of COPD, 

both moderate (required course of oral steroids and/or antibiotics) and severe 

(required hospitalization) together with the comparative benefit of long–acting 

muscarinic antagonist improving quality of life and lung function compared to short-

acting muscarinic antagonist. This recommendation also acknowledges that there 

were fewer nonfatal serious adverse events in subjects treated with long-acting 

muscarinic antagonist compared to short-acting muscarinic antagonist. 
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19. In patients with moderate to severe COPD, we suggest the combination use of a 

short-acting muscarinic antagonist plus long acting β2-agonist compared to long 

acting β2-agonist monotherapy to prevent acute mild to moderate exacerbations of 

COPD (Grade 2C). 

Underlying values and preferences: This recommendation places value on the 

combination of a short-acting muscarinic antagonist plus long-acting β2-agonist 

therapy on reducing the risk of acute exacerbations of COPD in patients compared to 

the use of long-acting β2-agonist therapy alone and the comparative value of short-

acting muscarinic antagonist plus long-acting β2-agonist therapy improving lung 

function, quality of life and dyspnea scores compared to long-acting β2-agonist 

monotherapy. There is no data that favors one therapy over the other in terms of 

COPD hospitalizations. This recommendation also acknowledges that there are no 

significant differences in serious adverse events with the combination use of short-

acting muscarinic antagonist plus long-acting β2-agonist therapy vs. long-acting β2-

agonist therapy alone. 

 

20. For patients with stable moderate, severe and very severe COPD, we 

recommend maintenance inhaled, combination ICS/LABA therapy (and not ICS 

monotherapy) compared to placebo to prevent acute exacerbations of COPD (Grade 

1B). 

Underlying values and preferences: This recommendation places high value on 

reducing the risk of acute exacerbations of COPD together with slowing of the rate of 

decline in health-related quality of life; and a relatively lower value on the 

risk/consequences of oral candidiasis, hoarseness/dysphonia, bruising and pneumonia. 

 

21. For patients with stable moderate, severe and very severe COPD, we 

recommend maintenance combination inhaled corticosteroid/long-acting β2-agonist 

therapy compared to long-acting β2-agonist monotherapy to prevent acute 

exacerbations of COPD (Grade 1C). 

Underlying values and preferences: This recommendation places high value on 

reducing the risk of acute exacerbations of COPD together with improved health-
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related quality of life, reduced dyspnea, less rescue medication use, and improved 

lung function; and a relatively lower value on the risk/consequences of oral 

candidiasis, upper respiratory tract infections and pneumonia. 

 

22. For patients with stable moderate, to very severe COPD, we recommend 

maintenance combination inhaled corticosteroid/long-acting β2-agonist therapy 

compared to inhaled corticosteroid monotherapy to prevent acute exacerbations of 

COPD (Grade 1B). 

Underlying values and preferences: This recommendation places high value on 

reducing the risk of acute exacerbations of COPD together with the comparative 

mortality benefit of combination inhaled corticosteroid/long-acting β2-agonist 

therapy, acknowledging there are no significant differences in serious adverse events 

or incidence of pneumonia between the groups. This recommendation does not 

support the use of inhaled corticosteroid monotherapy in COPD. 

 

23. For patients with stable COPD, we recommend inhaled long-acting 

anticholinergic/long-acting β2-agonist therapy or inhaled long-acting anticholinergic 

monotherapy, since both are effective to prevent acute exacerbations of COPD 

(Grade 1C). 

Underlying values and preferences: This recommendation places high value on 

reducing the risk of acute exacerbations of COPD.   

 

24. For patients with stable COPD, we recommend maintenance combination of 

inhaled corticosteroid/long-acting β2-agonist therapy or inhaled long-acting 

anticholinergic monotherapy, since both are effective to prevent acute exacerbations 

of COPD (Grade 1C). 

Underlying values and preferences: This recommendation places high value on 

reducing the risk of acute exacerbations of COPD, and a relatively lower value on the 

risk/consequences of pneumonia. 
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25. For patients with stable COPD, we suggest maintenance combination of inhaled 

long-acting anticholinergic/corticosteroid/long-acting β2-agonist therapy or inhaled 

long-acting anticholinergic monotherapy, since both are effective to prevent acute 

exacerbations of COPD (Grade 2C). 

Underlying values and preferences: This recommendation places high value on 

reducing the risk of acute exacerbations of COPD. 

 

PICO 3: In patients greater than 40 years of age who are previous or current 

smokers diagnosed with COPD, does oral therapy prevent/decrease acute 

exacerbation of COPD? 

 

26. For patients with moderate to severe COPD, who have a history of one or more 

moderate or severe COPD exacerbations in the previous year despite optimal 

maintenance inhaler therapy, we suggest the use of a long term macrolide to prevent 

acute exacerbations of COPD (Grade 2A). 

Underlying values and preferences: This recommendation places high value on the 

prevention of COPD exacerbations. However, clinicians prescribing macrolides need 

to consider in their individual patients the potential for prolongation of the QT 

interval and hearing loss as well as bacterial resistance. The duration and exact 

dosage of macrolide therapy is unknown. 

 

27. For patients with an acute exacerbation of COPD in the outpatient or inpatient 

setting, we suggest that systemic corticosteroids be given orally or intravenously to 

prevent hospitalization for subsequent acute exacerbations of COPD in the first 30-

days following the initial exacerbation (Grade 2B). 

Underlying values and preferences: We place high value on reducing recurrent 

exacerbations in the first 30-days following an initial acute exacerbation of 

(AECOPD) by treating the AECOPD with systemic corticosteroids. This 

recommendation takes into consideration the risks associated with short-term use of 

systemic corticosteroids, which include hyperglycemia, weight gain and insomnia, 

but the benefits of this intervention are felt to outweigh the risks. The use of systemic 
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corticosteroids to treat an acute exacerbation has not been shown to reduce acute 

exacerbations beyond the 30-day window. Furthermore, there is no evidence to 

support the use of chronic corticosteroids to reduce AECOPD and the risks of 

hyperglycemia, weight gain, infection, osteoporosis, and adrenal suppression far 

outweigh any benefits. 

 

28. For patients with an acute exacerbation of COPD in the outpatient or inpatient 

setting, we recommend that systemic corticosteroids not be given orally or 

intravenously for the sole purpose of preventing hospitalization due to subsequent 

acute exacerbations of COPD beyond the first 30-days following the initial acute 

exacerbation of COPD (Grade 1A). 

Remark: This does not preclude the use of systemic corticosteroids for the treatment 

of acute exacerbation of COPD (AECOPD). 

Underlying values and preferences: We place high value on reducing recurrent 

exacerbations in the first 30-days following an initial AECOPD by treating the 

AECOPD with systemic corticosteroids. This recommendation takes into 

consideration the risks associated with short-term use of systemic corticosteroids, 

which include hyperglycemia, weight gain and insomnia, but the benefits of this 

intervention are felt to outweigh the risks. The use of systemic corticosteroids to treat 

an acute exacerbation has not been shown to reduce acute exacerbations beyond the 

30-day window. Furthermore, there is no evidence to support the use of chronic 

corticosteroids to reduce AECOPD and the risks of hyperglycemia, weight gain, 

infection, osteoporosis, and adrenal suppression far outweigh any benefits. 

 

29. For patients with moderate to severe COPD with chronic bronchitis and a 

history of at least one exacerbation in the previous year, we suggest the use of 

roflumilast to prevent acute exacerbations of COPD (Grade 2A). 

Underlying values and preferences: Clinicians prescribing this medication need to 

advise their patients of the potential side effects of weight loss and diarrhea. Patients 

may have to discontinue the therapy because of side effects. The decision to prescribe 
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this medication should also be informed by the fact that there is limited data for 

supplemental effectiveness in patients concurrently using inhaled therapies. 

 

30. For stable patients with chronic obstructive pulmonary disease, we suggest 

treatment with oral slow-release theophylline twice daily to prevent acute 

exacerbations of COPD (Grade 2B). 

Underlying values and preferences: Physicians should inform their patients that 

theophylline may reduce the number of exacerbations in patients with COPD who are 

being treated with maintenance bronchodilator therapy and inhaled corticosteroids 

and who continue to have periodic exacerbations. Patient decisions may also be 

informed by the relatively narrow therapeutic window with respect to adverse effects 

of treatment with theophylline. Physicians should use the lowest effective dose in 

prescribing theophylline in order to avoid adverse effects. Theophylline use requires 

vigilance on the part of the physician in order to avoid serious drug interactions, 

which lead to changes in serum theophylline levels.  Patients should be advised that 

changes in tobacco use habits will affect serum theophylline levels, and that their 

physicians should be advised if they stop smoking while taking theophylline. 

 

31. For patients with moderate to severe chronic obstructive pulmonary disease and 

a history of two or more exacerbations in the previous two years, we suggest 

treatment with oral N-acetylcysteine to prevent acute exacerbations of COPD (Grade 

2B). 

Underlying values and preferences: Physicians should inform their patients that N-

acetylcysteine may reduce the number of exacerbations in patients with COPD who 

are being treated with maintenance bronchodilator therapy and inhaled corticosteroids 

and who continue to have periodic exacerbations. Patient decisions may also be 

informed by the low risk of adverse effects of treatment with N-acetylcysteine. 

 

32. For stable outpatients with COPD who continue to experience acute 

exacerbations of COPD despite maximal therapy designed to reduce acute 
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exacerbations of COPD, we suggest that oral carbocysteine could be used to prevent 

acute exacerbations where this therapy is available (CB).    

Underlying values and preferences: This suggestion places high value on 

prevention of acute exacerbations of COPD with minimal risks associated with 

carbocysteine. The main adverse events reported in the studies were mild 

gastrointestinal symptoms.  

 

33. For patients with moderate to severe COPD who are at risk for COPD 

exacerbations, we do not recommend using statins to prevent acute exacerbations of 

COPD (Grade 1B). 

Underlying values and preferences: We place high value on reducing exacerbations 

in patients with COPD and thus do not recommend statins for prevention of acute 

exacerbations. However, patients with COPD may meet accepted criteria for initiation 

of statins due to the presence of cardiovascular risk factors. 
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Figure 1. Decision tree for prevention of acute exacerbations of COPD (see attached 

file)  
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INTRODUCTION 

Chronic obstructive pulmonary disease (COPD) is a common disease with substantial 

associated morbidity and mortality. Patients with COPD usually have a progression of 

airflow obstruction that is not fully reversible and can lead to a history of progressive 

worsening breathlessness that can impact daily activities and health-related quality of 

life.1-3 COPD is the fourth leading cause of death in Canadian men and women4 and the 

third in the U.S., it claimed 133,965 U.S. lives in 2009.5 In 2011, 12.7 million U.S. adults 

were estimated to have COPD.6 However, approximately 24 million U.S. adults have 

evidence of impaired lung function, indicating an under diagnosis of COPD.7 While 4% 

of Canadians aged 35 to 79 self-reported being diagnosed with COPD, direct 

measurements of lung function from the Canadian Health Measures Survey (CHMS) 

indicate that 13% of Canadians had a lung function score indicative of COPD.4 

COPD is also costly. In 2009, COPD caused 8 million office visits, 1.5 million 

emergency department visits, 715,000 hospitalizations, and 133,965 deaths in the United 

States.8 In 2010, U.S. costs for COPD was projected to be approximately $49.9 billion, 

including $29.5 billion in direct health care expenditures, $8.0 billion in indirect 

morbidity costs and $12.4 billion in indirect mortality costs.9 Exacerbations account for 

most of the morbidity, mortality, and costs associated with COPD. The economic burden 

associated with moderate and severe exacerbations in Canada has been estimated in the 

range of $646 million to $736 million per annum.10 This value may be an underestimate 

given that the prevalence of moderate exacerbations is not well documented, COPD is 

under-diagnosed and prevalence of hospitalization due to COPD is increasing.11 

Exacerbations are to COPD what myocardial infarctions are to coronary artery disease: 

they are acute, trajectory-changing, and often deadly manifestations of a chronic disease. 

Exacerbations cause frequent hospital admissions, relapses, and readmissions;12 

contribute to death during hospitalization or shortly thereafter;12 dramatically reduce the 

quality of life;12,13 consume financial resources;12,14 and hasten a progressive decline in 

pulmonary function, a cardinal feature of COPD. Hospitalization due to exacerbations 
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accounts for more than 50% of the cost of managing COPD in North America and 

Europe.15,16 

COPD exacerbation has been defined as “an event in the natural course of the disease 

characterized by a baseline change in the patient's dyspnea, cough and/or sputum that is 

beyond the normal day to day variations, is acute in onset, and may warrant a change in 

regular medication in a patient with underlying COPD.”17,18 Exacerbation in clinical trials 

has been defined for operational reasons based on whether there is an increase in 

treatment beyond regular treatment or urgent treatment is required in an emergency room 

or hospital. Exacerbation treatment in clinical trials is usually defined by the use of 

antibiotics and/or systemic corticosteroids.19 The severity of the exacerbation is then 

ranked or stratified according to the outcome: mild, when the clinical symptoms are 

present but no change in treatment or outcome is recorded; moderate when the event 

results in a change in medication such as the use of antibiotics and/or systemic 

corticosteroids; or severe when the event leads to a hospitalization.1 

Two-thirds of exacerbations are associated with respiratory tract infections or air 

pollution, but one-third present without an identifiable cause.17 Exacerbations remain 

poorly understood in terms of cause but also in terms of treatment and prevention. 

Although the management of an acute exacerbation has been the primary focus of clinical 

trials, the prevention of acute exacerbations has not been a major focus until recently. 

Most current COPD guidelines focus on the general diagnosis and evaluation of the 

COPD patient, the management of stable disease and the diagnosis and management of 

acute exacerbations.1,20 Although current COPD guidelines state that prevention of 

exacerbations is possible, little guidance is provided to the clinician regarding current 

available therapies for prevention of COPD exacerbations.1,20 Moreover there are recent 

new therapies that have promise in preventing acute exacerbations, and would benefit 

from critical review of their efficacy in the exacerbation prevention management of the 

COPD patient.21-23 The ACCP and CTS jointly commissioned this evidence-based 

guideline on the prevention of COPD exacerbations to fill this important void in COPD 

management. 
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The overall objective of this American College of Chest Physicians (CHEST) and 

Canadian Thoracic Society (CTS) joint evidence-based guideline (AECOPD Guideline) 

was to create a practical, clinically useful document to describe the current state of 

knowledge regarding the prevention of acute exacerbations according to major categories 

of prevention therapies. We accomplished this by utilizing recognized document 

evaluation tools to allow us to assess and choose the most appropriate studies and 

evidence to extract meaningful data and grade the level of evidence to support the 

recommendation in a balanced and unbiased fashion. The AECOPD Guideline is unique 

not only for the topic of the guideline, prevention of acute COPD exacerbations, but also 

for the first-in-kind partnership between two of the largest thoracic societies of North 

America. The Guidelines Oversight Committee (GOC) of the American College of Chest 

Physicians in partnership with the COPD Clinical Assembly of the Canadian Thoracic 

Society launched this project with the objective that a systematic review and critical 

evaluation of the published literature that was conducted by clinical experts and 

researchers in the field of COPD would lead to a series of recommendations to assist 

clinicians in their management of the COPD patient. This guideline is unique because a 

group of interdisciplinary clinicians who have special expertise in COPD clinical 

research and care led the development of the guideline process with the assistance of 

methodologists. 

METHODS 

 

Expert Panel Composition 

Members from the American College of Chest Physicians (CHEST, formerly known as 

ACCP) and Canadian Thoracic Society (CTS) were selected to participate on the 

AECOPD Guideline Panel based on their expertise in the field. CTS representatives were 

members of the CTS COPD Clinical Assembly. Members who were interested in serving 

on the guideline panel were asked to submit their curriculum vitae, statement of interest, 

and conflict of interest disclosure form to CHEST’s Guidelines Oversight Committee 

(GOC) for review. The final panel consisted of a Chair from CHEST and Vice-Chair 

from CTS, as well as 8 panelists from CHEST and 9 from CTS, who are experts in 
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pulmonology and respiratory therapy. Panelists were assigned to 1 of 3 writing groups 

that addressed each key question. The groups were referred to as PICO groups since the 

key questions were developed using the PICO format, which defines the population, 

intervention, comparator, and outcome of interest. 

 

Conflicts of Interest 

All panel nominees, including the 3 methodologists, were reviewed for their conflicts of 

interest by the GOC. After review, nominees who reported no substantial conflicts of 

interest were approved, and nominees with potential conflicts of interest that were 

deemed to be manageable were “approved with management.” Panelists approved with 

management were prohibited from writing and voting on treatment-related 

recommendations. They were allowed to contribute to writing the background sections of 

the manuscript and participate in discussions of controversial recommendations. The 

Chair of the guideline was charged with reviewing any writing submitted by panelists 

who were under management. A conflict of interest  (COI) grid tracking the conflicts of 

interest for each recommendation was created for each PICO writing group at the time of 

voting on the controversial recommendations. The 3 conflict of interest grids can be 

found in the supplementary materials (AECOPD Guideline) on the CHEST website 

[provide link]. 

 

Formulation of Key Questions 

The AECOPD Guideline Executive Committee developed 3 key questions using the 

PICO format, which were then reviewed and revised by each PICO writing group. The 3 

PICO questions that addressed the prevention of acute exacerbations of COPD were non-

pharmacologic therapies, inhaled therapies, and oral therapies (Table 1). The outcome of 

interest was preventing acute exacerbations including exacerbations requiring change in 

medication (antibiotic and/or prednisone), ER and hospital admissions/readmissions, 

unscheduled physician visits, change in location of care, time to first exacerbation, or 

exacerbation rate. Systematic reviews were conducted for interventions identified in each 

PICO question, starting with a search for guidelines and systematic reviews. A further 

explanation of these processes has been published separately.24 
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Definitions of exacerbations 

Exacerbation and COPD severity is noted when the data was available to characterize the 

level of impairment or exacerbation severity. Exacerbations were defined as events that 

required a medication intervention with antibiotics, systemic corticosteroid or both and 

the severity of exacerbations was characterized by the location of care (home and 

emergency room or hospital). Mild exacerbations were defined by adjustments in 

bronchodilator or inhaled corticosteroid therapy, moderate exacerbations were lower 

respiratory tract events treated with antibiotics, corticosteroids or both agents and severe 

exacerbations required emergency room visits or hospitalization. For the purpose of these 

guidelines, COPD was defined as a post-bronchodilator FEV1/FVC < 0.7.  Mild COPD 

was further stratified by an FEV1≥ 80% predicted, moderate COPD by an FEV150% to < 

79% predicted, severe COPD by an FEV1 30-49% and very severe COPD by an 

FEV1<30% predicted. 

Literature Searches 

All panelists reviewed the PICO questions, and finalized the search terms, inclusion and 

exclusion criteria, and databases that would be searched (Table 2). The Guidelines 

International Network (GIN) Library and National Guideline Clearinghouse (NGC) were 

used to search for guidelines on COPD and PubMed and the Cochrane Library were used 

to search for systematic reviews and primary literature.  

 

The searches for guidelines were conducted on January 30, 2013, and included all 

guidelines published up to that date. The GIN search netted 26 guidelines, while the NGC 

search netted 24, only 6 were guidelines not found in the GIN search. In total, 8 

guidelines were considered relevant and were assessed for quality using the AGREE II 

instrument.25 Guidelines were excluded if they did not cover 1 of the 3 interventions 

(non-pharmacologic therapies, inhaled therapies, and oral therapies), the outcome of 

interest (prevention of acute exacerbations of COPD), or were not an evidence-based 

guideline. 
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The Cochrane search for systematic reviews took place on April 25, 2013, and was 

limited to systematic reviews published between 2007 to 2013. The PubMed search was 

conducted on April 29, 2013, and was limited to reviews published between 2008 to 

2013. The search of the Cochrane Library resulted in 127 systematic reviews, and an 

additional 14 systematic reviews were found in a PubMed search. The systematic reviews 

were categorized by topic and sent to the 3 PICO groups for study selection. Relevant 

systematic reviews were assessed for quality using the Documentation and Appraisal 

Review Tool (DART)26 to further determine whether they would be used to directly 

inform the evidence base for recommendations. Any fair or good quality systematic 

reviews used in this manner were updated using the search strategies employed by the 

review authors. Systematic reviews were also scanned for references that could further 

inform the primary literature searches.  

 

Literature Searches by PICO group 

The PICO 1 non-pharmacologic therapies group reviewed 49 systematic reviews and 

determined 15 were relevant. Of the 15 systematic reviews, 4 were used to directly 

inform the evidence base. The PICO 1 group conducted primary literature searches and 

reviews for the questions on education,action plan, case management and smoking 

cessation as existing systematic reviews did not meet the pre-defined definitions for these 

interventions.The PICO 2 inhaled therapies group reviewed 49 systematic reviews and 

determined that 30 were relevant. Of the 30 systematic reviews, 11 were used to directly 

inform the evidence base. The PICO 3 oral therapies group reviewed 27 systematic 

reviews and determined 8 were potentially relevant. The PICO 3 group also conducted 

primary literature reviews since the extracted systematic reviews did not sufficiently 

address all of the drug classes. Additional details on literature searches and study 

selection can be found in the supplementary materials on the CHEST website [provide 

link]. 

 

Study Selection and Data Extraction 

A methodologist assigned to each PICO group conducted the initial literature searches 

and the first round title and abstract review to exclude studies not related to COPD, based 
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on the inclusion/exclusion criteria in Table 2. The panelists reviewed the studies 

identified for exclusion and divided into pairs to apply the inclusion/exclusion criteria to 

the studies initially screened for inclusion. All recommendations were made 

independently in parallel, and then compared.  Disagreements were resolved through 

discussion and further consultation with the methodologist if needed. Panelists were 

divided into pairs for data extraction with one panelist performing data extraction and the 

other panelist independently reviewing the initial data extraction. The methodologists 

assisted in building evidence tables and added data necessary for conducting any meta-

analyses. Data from new studies identified in updated searches of published systematic 

reviews and data from de novo reviews were extracted into evidence tables. Completed 

evidence tables for each topic are available on the CHEST website in the supplementary 

materials for the AECOPD Guideline [provide link].  

 

Quality Assessment 

The methodologists assessed the quality of the guidelines using AGREE II,25 and 

DART.26 Randomized controlled trials were assessed using the Cochrane Risk of Bias 

tool.27 R Diekemper developed a quality assessment tool for intervention studies, 

including RCTs and observational studies that was used to assess the quality of any 

observational studies included in the evidence reviews.28,29 As the methodologists were 

assessing the quality of the  studies they also considered how exacerbations were 

counted30 and whether the outcomes were treated as primary or secondary outcomes.  

 

Meta-analyses and Evidence Profiles 

Upon completion of the evidence tables and quality assessment, a computer software 

program (Review Manager, Version 5.1. Copenhagen: The Nordic Cochrane Centre, The 

Cochrane Collaboration, 2012) was used to create meta-analyses on topics where data 

were homogeneous and poolable based on the measured outcomes. Studies with a shorter 

follow-up period (i.e., 3-4 months) were examined separately from studies with a longer 

follow-up period (i.e., 6 months or greater). When possible, meta-analyses included 

studies from published systematic reviews as well as new studies identified through 

updated searches. Meta-analyses were also used for data compiled from de novo reviews. 
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Heterogeneity of the pooled results was assessed using a Chi-Square test and Higgins’ I2 

and a Forest Plot was examined for consistency of the results. A Higgins’ I2 of >50% and 

p < 0.05 indicated statistically significant heterogeneity. The random effects model was 

chosen a priori as the appropriate model for pooling data. Results from the meta-analyses 

are available on the CHEST website in supplementary materials for the AECOPD 

Guideline [provide link]. 

 

Grading the evidence profiles 

Evidence profiles were produced using the GRADEprofiler software. The GRADEpro 

software ranked the quality of the body of evidence using four categories: high, 

moderate, low, and very low (Table 3). The quality of the evidence is then used to 

determine the strength of the supporting evidence that informs a recommendation (see the 

section “Recommendations” below for more information on grading recommendations).  

Additional information on grading the body of evidence can be found in the 

“Methodologies for the Development of CHEST Guidelines and Expert Panel Reports”.31 

Evidence profiles are available on the CHEST website in supplementary materials for the 

AECOPD Guideline [provide link]. 

 

Recommendations 

Evidence tables, meta-analyses, evidence profiles and all of the studies included in the 

evidence review, informed the recommendations and their associated grades. 

Recommendations were graded using the CHEST Grading System (Table 4).31,32 Values 

and preferences statements are considered part of a recommendation and they appear with 

the recommendation in the main text of the guideline as well as the summary of 

recommendations and executive summary. Panelists who were approved with 

management refrained from writing treatment-related recommendations and were 

assigned to drafting supporting text. Only 1 panelist in the PICO 1 non-pharmacologic 

therapies group was prohibited from writing treatment-related recommendations. Two 

panelists in the PICO 2 inhaled therapies group were permitted to write recommendations 

and they worked with the other panelists in the group to draft supporting text. Three 

panelists in the PICO 3 oral therapies group were permitted to write recommendations 
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and they worked with the other panelists to draft the supporting text. Recommendations 

were not made in instances where the panelists felt data was insufficient or inconclusive 

to warrant a recommendation. In instances where there was insufficient evidence, but a 

recommendation was still warranted, a weak suggestion was developed and consensus-

based (CB) replaced the grade. Completed recommendations/suggestions and supporting 

text were reviewed by each PICO group and revised before they were shared with the 

entire panel.  

 

Recommendations/suggestions and supporting text were sent out to the panelists along 

with a survey of the recommendations/suggestions asking them to identify any 

recommendations deemed controversial based on their wording and/or grade. Any 

recommendations that were identified as controversial in the survey as well as any CB 

suggestions were presented and discussed during a live webinar. Panelists were then sent 

an additional survey with the revised statements resulting from the discussions and were 

asked to vote on the recommendations/suggestions. The conflict of interest (COI) grids 

were sent out along with the voting survey and managed panelists were on the honor 

system to refrain from voting on any treatment-related recommendations. Based on 

CHEST policy, 75% participation and 80% consensus were required for 

recommendations/suggestions to pass. Any recommendations/suggestions that did not 

pass were revised based on feedback included in the voting survey and a new survey was 

sent out with the incorporated changes. 

 

Review process 

After the AECOPD Executive Committee provided final approval, the manuscript was 

sent to the Executive of the Canadian Respiratory Guidelines Committee, CTS Executive 

as well as the CHEST reviewers representing the GOC, Board of Regents, and NetWorks. 

The CHEST NetWorks of interested members in the areas of Airways Disorders and 

Clinical Pulmonary Medicine, reviewed the content of the manuscripts. All reviewed 

both content and methods, including consistency, accuracy, and completeness. The 

CHEST journal peer review process was integrated with these reviews. All ideas for 
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modification were marked as mandatory or suggested by the GOC, responded to or 

justified by the authors, and tracked through the multiple rounds of review.  

 

Dissemination, Implementation and Knowledge Translation 

 

After publication, the guidelines were promoted by both CHEST and CTS to a wide 

audience of physicians, other healthcare providers, and the public through multiple 

avenues. Joint press releases were made to both the lay and medical media with major 

outreach efforts to all relevant print, broadcast, and Internet media. Panelists located in 

various large media markets were identified as potential spokespersons for interviews. In 

addition to the guidelines, a companion paper was prepared to help with implementation.  

 

CHEST 

Social media promotion was facilitated over Twitter, Facebook, CHEST e-Communities, 

internal and external blogs, and other communication routes. Blast communications were 

sent to CHEST members with links to the publication and postings on CHEST’s website. 

 

In addition to the publication in CHEST, other derivative products were prepared to help 

with implementation, including slide sets, algorithms, and other clinical tools. These 

derivative products were posted on the CHEST website and made available in CHEST 

Guidelines, that are expected to launch at a later date. CHEST Guidelines will be the 

repository for the most current recommendations and suggestions from all CHEST 

guidelines, consensus statements, and hybrid documents. This online repository will also 

house a collection of related resources. 
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CTS  

The knowledge translation (KT) plan was developed by: 1) identifying key messages 

from the guideline recommendations; 2) determining the target audiences for each 

message; 3) seeking out the most credible messenger and engaging their interest in 

becoming involved in the communication; and 4) launching a KT strategy grounded in 

the best available research evidence. The CTS has a framework for guideline 

dissemination and implementation, with concurrent evaluation, led by the Canadian 

Respiratory Guidelines Committee based on the Knowledge-to-Action Framework.33  

Traditional knowledge diffusion avenues such as presentations at scientific meetings and 

publication in peer-reviewed journals will be used. The guideline was promoted through 

the CRGC website (www.respiratoryguidelines.ca). Targeted promotional 

communications were sent to provincial Lung Associations across Canada and also 

distributed through CTS e-bulletins to individuals and organizations that have an interest 

in this topic area. 

 

We utilized other modes of communication such briefing notes, websites, creative media, 

and emerging online technologies (e.g. podcasting, accredited webinars). To disseminate 

more broadly to the general public, traditional media and social media were also be 

engaged. Point of care tools for implementation of guideline recommendations were 

developed that include a trifold pocket brochure (‘Slim Jim’) or electronic versions of the 

guideline for smart phone and tablet. A slide kit for teaching and self-directed learning 

were posted for viewing and download to the CRGC website.  
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Endorsement  

Associations were invited to consider endorsing the approved guideline for listing in the 

final publication. These organizations were requested to help promote the publication to 

their memberships through newsletters, websites, and other means.  

 

Updating 

CHEST guidelines and consensus statements are living documents, subject to updating as 

necessary. Annual reviews begin one year after publication. CHEST’s GOC and the CTS’ 

Canadian Respiratory Guideline Committee have established criteria to select and 

prioritize projects for updating, including the publication of new studies whose results 

might impact either the direction or strength of the existing recommendations. Other 

criteria focus on new interventions or changes in practice that might require updating 

existing recommendations. The long-term goal is to maintain the currency of the 

guidance documents. 

 

RECOMMENDATIONS FOR THE PREVENTION OF ACUTE 

EXACERBATIONS OF COPD 

 

PICO 1: Do non-pharmacologic treatments and vaccinations prevent/decrease acute 

exacerbations of COPD? 

 

Effective support and management of individuals at risk to develop AECOPD demands a 

comprehensive and patient-centered approach. The widely adopted Chronic Care Model 

(CCM)34,35 recognizes that improvements in care require approaches incorporating 

patient, provider and system level interventions. Key elements of the CCM include: the 

health system; delivery system design (including case management); decision support; 

clinical information systems; self-management support (including assessment, goal-

setting, action planning, problem solving and follow-up) and the community. The 
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importance of incorporating non-pharmacological approaches into the care of this 

population is reflected in international guidelines for COPD management.20,36,37 

 

PICO question 1 addresses the following categories: a) pneumococcal vaccinations; b) 

influenza vaccinations; c) smoking cessation programs; d) pulmonary rehabilitation; e) 

education/action plans/case management; and f) telemonitoring (see Table 1 for more 

details). A definition of each intervention is specified in the text that accompanies each 

recommendation. Our taxonomy and definitions of interventions differ from several other 

publications38-40 relating to non-pharmacological management. We chose to create 

exclusive, clearly defined and comparable categories and to characterize evolving 

technologies, such as telemonitoring. 

 

These topics may be considered “complex interventions”41 in that they contain multiple 

interacting components and possess non-linear causal pathways subject to a host of 

variables.42 Rigorous evaluation of complex interventions can be complicated by 

numerous factors, including the need to adapt interventions to local contexts and issues of 

feasibility and acceptability.43 Many of the non-pharmacological trials have limitation 

with respect to methodological aspects such as how the intervention was standardized, 

and the details of the experimental treatment and comparator as they were implemented. 

Prevention of exacerbations was often not the primary outcome for many studies 

examining the efficacy and effectiveness of non-pharmacological interventions, thus 

limiting our ability to make definitive recommendations. We recognize that some 

interventions may have beneficial outcomes relevant to overall health and quality of life 

but insufficient to recommend their use to prevent exacerbations. 

 

Pneumococcal Vaccine 

The presence of underlying medical conditions, such as COPD, increases the risk for 

pneumococcal disease and its complications. Hospitalization rates for pneumococcal 

pneumonia are higher in COPD patients compared to the general population.44,45 

Pneumococcal vaccinations are effective for reducing the risk of infectious disease and 

Page 35 of 225

Downloaded From: http://journal.publications.chestnet.org/ on 10/21/2014



 35

may be beneficial in reducing infectious related exacerbations in COPD.46 COPD patients 

with persistent lower airway bacterial colonization, those with S. pneumoniae in sputum, 

and those with newly acquired S. pneumonia have a significantly increased risk of COPD 

exacerbation.47-49 COPD exacerbations associated with pneumococcal infection result in 

longer hospitalizations and greater impairment of lung function compared to non-

infectious exacerbations50 Multiple guidelines including the CDC in U.S. and Health 

Canada recommend the use of pneumococcal vaccine for all adults aged ≥ 65 and all 

those 19-64 years with underlying medical conditions that put them at greater risk of 

serious pneumococcal infection that includes those with COPD.20,37,44,46,51 

 

Although existing recommendations support vaccination in COPD in general, no clear 

evidence supports its use to prevent AECOPD as summarized in a Cochrane review.52 

Seven studies met inclusion criteria; two older trials used a 14-valent vaccine and 5 

recent trials used a 23-valent vaccine. Improvement in pneumonia rates in those with 

COPD (six studies involving 1,372 individuals) did not achieve statistical significance for 

vaccination versus controls, (OR 0.72, 95%CI 0.51-1.01). The likelihood of acute 

exacerbations of COPD (two studies involving 216 individuals) was not different 

between vaccination versus no vaccination groups (OR 0.58; 95% CI 0.30 to 1.13). 

Analysis of secondary outcomes found no statistically significant reduction in hospital 

admissions or emergency department visits. In pooled results from three studies (n=888), 

there was no significant reduction in all-cause mortality for periods up to 48 months post-

vaccination (OR 0.94; 95% CI 0.67 to 1.33).  

 

The COPD Clinical Research Network evaluated the safety and immunogenicity of a 7-

valent protein conjugated vs. the 23-valent polysaccharide pneumococcal vaccine in a 

randomized open-label trial in patients with COPD.53 Both vaccines resulted in 

significant increases in post-vaccination IgG levels for all serotypes compared to 

baseline, however, there were greater antibody responses in 5 of 7 serotypes using the 

protein conjugated 7-valent vs. the polysaccharide 23-valent vaccine. No differences 

(hazard ratio, 0.91; P =0 .66) were noted in the time to first exacerbation of COPD or in 
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the number of exacerbations, pneumonias, or hospitalizations, but the study was not 

powered to address these issues. 

 

We additionally found one study that examined the additive effect of pneumococcal 

vaccine and influenza vaccine on acute exacerbations in patients with chronic lung 

diseases.54 In this open-label, randomized, controlled study conducted in167 subjects 

randomly assigned to both vaccines compared to influenza vaccine alone experienced 

less episodes of infectious related acute exacerbations over a two-year period (P=0.022). 

 

1. In patients with COPD, we suggest administering the 23-valent pneumococcal 

vaccine as part of overall medical management but did not find sufficient evidence 

that pneumococcal vaccination prevents acute exacerbations of COPD (Grade 2C). 

Underlying values and preferences:  This recommendation places high value on the 

benefits of pneumococcal vaccination for general health and we endorse existing 

guidelines that recommend it for COPD patients. Although evidence does not 

specifically support using the vaccine for the prevention of acute exacerbations, 

multiple bodies including the CDC and WHO recommend the use of pneumococcal 

vaccine for all adults aged ≥ 65 and in all those 19-64 years with underlying medical 

conditions such as COPD that put them at greater risk of serious pneumococcal 

infection.  
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Influenza Vaccine 

 

Annual influenza vaccination is the primary means of influenza prevention and has been 

recommended since 2010 for all persons aged ≥6 months who do not have 

contraindications.55 Influenza infection is associated with excessive mortality and 

morbidity in COPD that include detrimental effects on disease progression and increased 

risk of hospitalization.1,20,36,37,56,57 

 

The evidence supporting the recommendation for influenza vaccine use in COPD 

primarily derive from a Cochrane review last updated through May 2009.58 This 

systematic review (SR) evaluated the evidence from RCTs regarding treatment effects of 

influenza vaccination in COPD subjects with outcomes that included exacerbation rates, 

hospitalizations, mortality, lung function and adverse effects.58 Eleven studies were 

included in this systematic, evidence-based review, with six specifically performed in 

COPD patients and two that evaluated exacerbation rates using inactivated virus 

vaccination.59,60 These studies defined COPD minimally by specified COPD clinical 

diagnosis and measured exacerbations determined clinically without rigorous or 

adjudicated definitions. In a pooled analysis across 180 subjects, inactivated influenza 

vaccine in COPD patients resulted in a significant reduction in the total number of 

exacerbations per vaccinated subject compared with those who received placebo 

(weighted mean difference (WMD) -0.37, 95% confidence interval -0.64 to -0.11, P = 

0.006). The effect was further to occur only after 3-4 weeks defined as “late 

exacerbations” (WMD -0.39, 95% CI -0.61 to -0.18, P = 0.0004). Both studies found a 

reduction in influenza related respiratory infections (WMD 0.19, 95% CI 0.07 to 0.48, P 

= 0.0005).   

 

Additional analyses in the Cochrane review58 of other secondary outcomes found no 

effect on reduced hospitalization (OR 0.33, 95% CI 0.09 to 1.24, P = 0.52). Analyses of a 

broader pool of patients with COPD and in elderly patients in general (only a minority of 

whom had COPD) found a significant increase in the occurrence of local adverse 
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reactions in vaccines, but the effects were generally mild and transient. There was no 

evidence of an effect of intranasal live attenuated virus when this was added to an 

inactivate intramuscular vaccination. The studies were reported to be too small to have 

detected any effect on mortality. 

 

2. In patients with COPD, we recommend administering the influenza vaccine 

annually to prevent acute exacerbations of COPD (Grade 1B). 

Underlying values and preferences:  This recommendation places high value on the 

benefits of influenza vaccination for general health, the low risk of side effects, and 

existing guidelines that recommend it for COPD patients. Although the effect and 

evidence is moderate for the prevention of acute exacerbations in COPD, multiple 

bodies including the CDC and WHO recommend the use of yearly influenza vaccine 

for all adults, including those with COPD. 

 

Smoking Cessation 

 

International organizations including the Canadian Thoracic Society, the World Health 

Organization, and the National Institute for Health and Clinical Excellence (NICE), the 

Burden of Chronic Obstructive Lung Disease (BOLD), and the U.S. Preventative 

Services Task Force (USPSTF) recommend tobacco cessation for all adults with COPD 

citing it as the most effective intervention in reducing its progression and morbidity. 

Smoking cessation is the only evidence-based intervention that improves the prognosis 

for COPD61,62 by ameliorating the annual decline in lung function,63 reducing cough and 

sputum production,64 improving health-related quality of life, and reducing COPD 

exacerbations. Exacerbation frequency and active smoking may independently result in 

lung function decline.65 Smoking cessation attempts may be difficult and frequently 

unsuccessful for COPD subjects who have prolonged exposure to tobacco smoke.66,67 An 

effective smoking cessation program should address the behavioral, physiological, and 

psychological consequences of smoking, be cognizant of prior unsuccessful quit attempts, 

and target high-risk smokers. Smoking cessation programs that range from simple 

strategies to intensive, multi-component programs have been tested in COPD patients.  
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These programs may be composed of acknowledging current smoking followed by 

advice to quit, pharmacological therapies (nicotine replacement therapy, antidepressants, 

nicotine receptor modifier therapy), or counseling (in-person counseling or by telephone). 

These strategies have been used alone or in combination with varying success. Smoking 

cessation rates from 8.8 – 34.5% have been reported that vary according to the strategy 

implemented, such as low-intensity counseling vs. combination strategies that include 

psychosocial and pharmacological interventions.68 Most authors recommend a 

combination of pharmacological and behavioral strategies for COPD smokers.68-70 

 

We identified 2 observational evaluations of tobacco cessation effects on COPD 

exacerbations and 2 randomized trials (RCTs) that are limited by quality and bias.  Au et 

al. evaluated whether smoking status and the duration of abstinence affected risk for 

COPD exacerbations in a cohort of 23,971 current and former smokers from the 

Department of Veterans Affairs.71 Using Cox proportional hazards regression adjusting 

for age, comorbidity, markers of COPD severity and socioeconomic status, smoking 

cessation was associated with reduced risk for COPD exacerbations (adjusted HR 0.78, 

95% CI 0.75–0.87). The magnitude of the reduced risk was dependent on the duration of 

smoking abstinence (adjusted HR: quit<1 year, 1.04; 95% CI 0.87–1.26; 1–5 years0.93, 

95% CI 0.79–1.08; 5–10 years 0.84, 95% CI0.70–1.00; ≥10 years 0.65, 95% CI 0.58–

0.74; linear trend<0.001). A cost effectiveness analysis was performed on a randomized 

clinical trial comparing the effectiveness of a high intensity smoking cessation 

intervention vs. a medium intensity strategy.72 After one year, the high intensity strategy 

(individual counseling sessions, telephone contacts, small-group counseling sessions, and 

pharmacological support) was associated with a higher continuous abstinence rate 

(salivary cotinine-validated abstinence at 6 and 12 months, 19 vs. 9%relative risk = 2.22, 

95% CI: 1.06–4.65, p = 0.03). Additionally, the high intensity strategy was associated 

with lower cost, €581 vs. €595, lower average number of exacerbations (0.38 vs. 0.60), 

and reduced hospital days (0.39 vs. 1.00) per patient. 

 

In a single center study, Borglykke et al randomized 223 smokers hospitalized with 

symptoms consistent with a COPD exacerbation to a smoking cessation program vs. 
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usual care.73 After one year, the 48 subjects who were enrolled in the intervention group 

were more likely to be abstinent (30 vs. 13%, OR 2.83, 95% CI 1.40– 5.74). After 3 

years, the intervention group had fewer hospital admissions and number of days admitted 

though these differences were not statistically significant.  

 

Hospital admission following a smoking cessation intervention was evaluated in 19,709 

participants from three prospective population studies in Copenhagen, Denmark.74 

Compared to current smokers, former smokers had significant reduction in the risk of 

hospital admission HR 0.57 (95% CI 0.33 to 0.99).  Smoking cessation was demonstrated 

to be effective in reducing hospital admissions but reduction in smoking was not 

associated with a significantly lower risk of hospitalization, HR 0.93, 95% CI 0.73 - 

1.18).     

 

The strength of the data is low; therefore, the benefits compared to risk for this outcome 

are uncertain. However, the additional benefits achieved from smoking cessation such as 

reduction in pre-cancerous lesions and reduction in lung cancer risk,75 and other 

outcomes associated with improved COPD symptoms, lend support for this 

recommendation. Additionally, a consortium of specialty and primary care organizations 

composed of the American College of Physicians, the American College of Chest 

Physicians, the American Thoracic Society, and the European Respiratory Society 

recommended smoking cessation for COPD subjects in a Clinical Practice Guideline 

Update published in 2011.20 

 

3. In patients with COPD, we suggest including smoking cessation counseling and 

treatment using best practices as a component of a comprehensive clinical strategy 

to prevent acute exacerbations of COPD (Grade 2C). 

Underlying values and preferences: This recommendation places high value on the 

benefits of smoking cessation for all individuals. In particular, it is the only evidence-

based intervention that improves prognosis in COPD by mitigating lung function 

decline and reduces symptoms. Although the effect and evidence for smoking 

cessation in the prevention of acute exacerbations of COPD is low, evidence exists to 
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support smoking cessation for many reasons: smokers with mild COPD who produce 

cough and phlegm achieve substantial symptom reductions in the first year after 

smoking cessation with less lung function decline and less symptoms upon sustained 

cessation; cigarette smoking may be associated with infections such as pneumonia; 

among other general health benefits. The benefit from smoking cessation outweighs 

the risks and a myriad of strategies have been summarized by other guidelines and 

reviews; in general, effective smoking cessation programs include behavioral, 

physiological, and psychological components composed of acknowledging current 

smoking followed by advice to quit, pharmacological therapies (nicotine replacement 

therapy, antidepressants, nicotine receptor modifier therapy), and counseling (in-

person counseling or by telephone) with cessation rates that range from 8.8 – 34.5%.  

Smoking cessation that includes counseling and pharmacological interventions are 

cost-effective. 

 

 

Pulmonary Rehabilitation 

 

Pulmonary rehabilitation has been recently defined as ‘a comprehensive intervention 

based on exercise training, education, and behavior change, designed to improve the 

physical and psychological condition of people with chronic respiratory disease and to 

promote the long-term adherence to health-enhancing behaviors.’76 The benefits to 

COPD patients from pulmonary rehabilitation are considerable (see76-78 for reviews), and 

rehabilitation has been shown to be the most effective therapeutic strategy to improve 

shortness of breath, health-related quality of life and exercise tolerance.79,80 Pulmonary 

rehabilitation is a prominent component of integrated COPD care,81 and is considered a 

standard of care intervention for individuals with COPD who remain symptomatic 

despite optimal bronchodilator therapy.37,77,78 

 

For this analysis we assumed that an all-cause hospitalization reflected a COPD-specific 

hospitalization. In a pooled analysis across 623 COPD patients from all 9 studies,82-90 

pulmonary rehabilitation resulted in a significant reduction in hospitalizations as 
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compared to conventional care (odds ratio 0.45, 95% confidence interval 0.22 to 0.91, P 

= 0.03). Overall the quality of evidence was rated low to very low, due to risk of bias, 

inconsistency and imprecision. Minimal harms were noted with participation in 

rehabilitation, with no serious adverse events reported. Considerable heterogeneity was 

observed between studies, with 3 of the 9 studies reviewed showing a significant 

reduction in hospitalizations following rehabilitation (P = 0.03; I2 = 52%). In an attempt 

to examine study heterogeneity, studies were further categorized based on whether 

pulmonary rehabilitation was given immediately (i.e. < 1 month) following a recent 

COPD hospitalization (unstable state/recovery phase) or in patients with stable disease. In 

the studies that examined the effect of pulmonary rehabilitation given immediately 

following a COPD hospitalization, the data show a reduction in COPD re-hospitalizations 

following rehabilitation82-84,87,88 (odds ratio 0.24, 95% CI 0.07 to 0.88, P = 0.03). These 

findings are consistent with an earlier Cochrane Review by Puhan et al.91 Of note, a grade 

of 1C was given as the studies that examined rehabilitation immediately following an 

acute exacerbation were judged to be low or very low quality, and significant 

heterogeneity was observed between studies (P = 0.008, I2 = 71%).   

 

In the 4 studies that examined patients without a recent history of exacerbation (stable 

state), pulmonary rehabilitation consistently did not reduce hospitalizations (odd ratio 

0.79, 95% CI 0.42 to 1.5, P=0.47).85,86,89,90 However, as previously mentioned, among 

those patients who have had a recent exacerbation (< 4 weeks from prior hospitalization), 

pulmonary rehabilitation has shown benefit in reducing hospitalizations. This adds to the 

growing literature detailing the considerable patient benefits from rehabilitation, and 

would support earlier statement papers advocating for greater access to pulmonary 

rehabilitation for COPD patients.76,77 The recommendation would be strengthened with 

consistent high-quality large RCT findings that specifically tracked both acute 

exacerbations as well as exacerbation related hospitalizations. 

 

4. In patients with moderate, severe or very severe COPD who have had a recent 

exacerbation (i.e., < 4 weeks), we recommend pulmonary rehabilitation to prevent 

acute exacerbations of COPD (Grade 1C). 
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5. In patients with moderate, severe or very severe COPD who have had an 

exacerbation > than the past 4 weeks, we do not suggest pulmonary rehabilitation to 

prevent acute exacerbations of COPD (Grade 2B). 

Underlying values and preferences: The pulmonary rehabilitation recommendations 

place high value on pulmonary rehabilitation reducing the risk of hospitalizations in 

COPD patients who have had a recent COPD exacerbation (i.e., < 4 weeks post 

hospitalization). While it has been well established that pulmonary rehabilitation 

improves quality of life, exercise tolerance and dyspnea, these recommendations do 

not support pulmonary rehabilitation for the prevention of hospitalizations in COPD 

patients > 4 weeks post recent hospitalization. 
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Education, Action Plans and Case Management 

 

Education, action plans and case management are interventions, which directly relate to 

the tenets of the Chronic Care Model.92 They focus on enabling patients to be 

knowledgeable about COPD, to have the necessary skills to manage their chronic disease 

and to be motivated to take an active part in their health care, in partnership with an 

experienced and engaged health care team. There is no consensus on the definition of 

education, action plans and case management in the care of COPD. We defined education 

as formal delivery of information on topics related to COPD with the aim of improving 

the knowledge and understanding of COPD. Patient education was categorized as self-

management education, e.g., education aiming at patient self-management. An action 

plan was defined as a written plan produced for the purpose of patient self-management 

of COPD exacerbations. Case management was defined as “a collaborative process of 

assessment, planning, facilitation, care coordination, evaluation, and advocacy for options 

and services to meet an individual’s and family’s comprehensive health needs through 

communication and available resources to promote quality, cost-effective outcomes.”93 In 

this review, case management was identified as structured follow-up and/or 

communication with a health care professional with a particular focus on changes in the 

patient’s signs and symptoms; advising on appropriate interventions; referring to 

physicians; and recommending the initiation of therapy to prevent or reduce the risk of a 

serious AECOPD. The communication could be in-person, or via telephone or other 

teletechnology but did not include biomonitoring with data transferred over 

teletechnology.   

 

This systematic review was completed before the Cochrane review on self-management 

for patients with COPD, published by Zwerink et al in 2014,94 and differs from that 

review in several important ways. Zwerink et al94 searched the literature from 1994-2011 

while the current literature review was not limited by publication date. The Cochrane 

review did not focus specifically on prevention of AECOPD and used a broad definition 

of self-management that included smoking cessation, self- recognition and self-treatment 

of AECOPD, exercise and physical activity, action plans, as well as advice on diet, 
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medication, and coping with dyspnea. In this review we chose to examine the effect of 

many of those interventions separately as they are often delivered that way in current 

clinical practice. 

 

Education Alone 

 

One RCT95 was identified that investigated the benefits of pharmacist-delivered patient 

education on health-related quality of life. Using the motivational interviewing technique, 

pharmacists in an outpatient clinic delivered one-to-one education with study participants 

on disease management topics that included medications, importance of exercise, and 

airway clearance. Neither the duration of the intervention nor the number of sessions was 

reported. The primary outcome measure was improvement in quality of life, as measured 

by the St. George’s Respiratory Questionnaire. Prevention of COPD related emergency 

department (ED) visits and hospitalizations were secondary outcome measures. The 

method of measuring ED visits and hospitalizations was done via patient interview, 

medical records and hospital computers.   

 

In this study of 133 patients (61% women; FEV1 % predicted 54%) (66 intervention arm, 

67 control arm), patient education delivered by a pharmacist resulted in a statistically 

significant reduction in COPD related hospitalizations over a six-month follow-up period. 

Based on the published data we calculated an OR of 0.24 (0.06, 0.91).  

 

There is lack of data to recommend education alone to prevent COPD exacerbations. 

There is only one study conducted in a single hospital with a small sample size. 

Furthermore, the lack of information on the implementation of the patient education 

limits the ability of other investigators to replicate this intervention.  

 

6. In patients with COPD, we suggest that education alone should not be used for 

prevention of acute exacerbations of COPD (CB). 

Underlying values and preferences: This recommendation places high value on 

reducing hospitalizations for COPD exacerbations, as these are associated with 
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increased morbidity and mortality. A lower value was placed on the motivational 

educational intervention as it is labor intensive compared to traditional education 

techniques. 

 

Case Management Alone 

 

One RCT96 was identified that investigated the benefits of a 1-year period of case 

management alone on health care utilization, which was a pre-specified secondary 

outcome of the study. The method of measuring emergency department visits, hospital 

admissions and the number of hospital days was not specified.     

 

In this study, 122 patients who had been receiving long term oxygen therapy for at least 6 

months and who had a mean FEV1 of 28% predicted were randomly assigned to an 

intervention or a usual group. The intervention combined home care management and 

easy access to hospital resources. It included a monthly telephone call and a home visit 

every 3 months, as well as rapid response to patients’ requests for assistance with 

respiratory issues over the 1 study year period. The intervention was associated with a 

highly significant reduction in the number of hospitalizations (0.5 +/- 0.86 for the 

intervention group, 1.29 +/- 1.7 for the control group; Mann-Whitney U test, p = 0.001), 

emergency department visits (0.45 +/- 0.83 for the intervention group, 1.58 +/- 1.96 for 

the control group; Mann-Whitney U test, p = 0.0001) and hospitalization days (7.43 +/- 

15.6 for the intervention group, 18.20 +/- 24.55 for the control group; t test, p = 0.01). 

 

The study had a high risk of bias related to unclear randomization techniques, incomplete 

outcome data and lack of blinded assessments and participants. Finally, it is not clear how 

the intervention affected acute exacerbations of COPD.  

 

Although the intervention resulted in a statistically significant reduction in emergency 

department visits, hospitalizations and number of hospitalization days, this evidence was 

from one study with a high risk of bias. Therefore, due to the lack of sufficient evidence 
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for a graded recommendation, there is uncertainty on the effect of case management 

alone to prevent hospitalization related exacerbation.  

 

7. In patients with COPD, we suggest that case management alone should not be 

used for prevention of acute exacerbations of COPD (CB). 

Underlying values and preferences: This recommendation places high value on 

reducing hospitalizations for COPD exacerbations, as these are associated with 

increased morbidity and mortality. A lower value was placed on the lack of change in 

quality of life in either group since this information was present for only a small 

proportion of the entire sample. 
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Education and Case Management (without action plan) 

 

Three studies97-99 met our inclusion criteria and assessed changes in hospitalizations, 

although not always as the primary outcome measure. None of these studies included an 

action plan in the intervention. Other outcome measures included visits to the doctor’s 

office, clinic or emergency department. There were 2 studies,97,99 that reported a decrease 

in hospitalizations in the intervention group, whereas another found no difference 

between the groups.98 The data from 2 studies97,98 were combined in a meta-analysis to 

assess the effect on hospitalizations. The results demonstrated no statistically significant 

differences between groups. After a six-month follow-up period, Lainscak et al97 reported 

a 14% hospitalization rate for the intervention group versus 31% for controls; whereas 

Smith et al98 reported “70% of participants in the intervention group and 55% of those in 

the control group had one or more respiratory-related hospitalizations.” The pooled OR 

was 0.82 (95% CI= 0.17, 3.99) with significant heterogeneity between studies (p=0.003, 

I2=89%). The study by Soler et al99 reported a significant decrease in hospitalizations. 

The study by Smith et al98 reported no impact of education and case management on 

hospitalizations, hospital length of stay or emergency department visits; however these 

results must be viewed with caution as the sample size was small, the drop-out rate high, 

and data was missing on one third of study participants.  

 

Heterogeneity in participant characteristics and study methodology affected our 

conclusion about the effect of education and case management on exacerbations. While 

patients in all 3 studies had moderate to severe disease, the exacerbation history of 

participants in the studies differed. The studies by Lainscak et al97 and Soler et al99 

recruited participants with a history of exacerbations and reported decreases in 

hospitalizations while Smith et al98 did not specify an exacerbation history as an inclusion 

criterion and found that the intervention did not affect hospitalizations. The intensity, 

content and duration of the intervention also varied among the 3 studies. Smith et al98 

reported on respiratory specific hospitalizations while Lainscak et al97 and Soler et al99 

used all-cause hospitalization data. All studies had small participant numbers. Only 
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Lainscak et al97 had more than 100 participants per group. The other studies had less than 

50 participants per group.  

 

8. In patients with COPD with a previous or recent history of exacerbations, we 

recommend education and case management that includes direct access to a health 

care specialist at least monthly, to prevent severe acute exacerbations of COPD, as 

assessed by decreases in hospitalizations (Grade 1C). 

Underlying values and preferences: This recommendation places high value on 

reducing hospitalizations for COPD exacerbations, as these are associated with 

increased morbidity and mortality. 

 

Education and Action Plan 

 

Four studies100-103 met our inclusion criteria and assessed the effect of structured 

education and action plans on the prevention of AECOPD. Two studies102,103 assessed 

changes in mean ED visits and mean hospitalizations, whereas the other 2 studies100,101 

assessed hospitalization rates. None of the studies assessed ED visits or hospitalizations 

as the primary outcome measure.  

 

The inclusion criteria varied among the studies. McGeoch et al101 required a previous 

history of AECOPD within the last year whereas the other three studies did not have this 

criterion. Gallefoss et al100 required an FEV1 % predicted between 40-80%; Wood-

Baker103 required an FEV1 % predicted less than 65%; Wakabayashi102 and McGeoch101 

had no FEV1 % predicted requirement. The number of participants in the study ranged 

from n=52 in the study by Gallefoss et al100to n=154 in the intervention reported by 

McGeoch et al.101 The numbers of events or the event rates were low in the four studies.  

The data from all studies were combined in separate meta-analyses to assess the effect of 

education combined with an action plan on ED visits and hospitalizations. These studies 

demonstrated no effect on mean ED visits, mean hospitalizations, or hospitalization rates. 

Gallefoss100 and Wood-Baker103 also assessed the impact of the intervention on general 

practitioner (GP) visits. Gallefoss100 reported that the intervention reduced the number of 
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non-acute GP visits but there was no difference in the number of acute care visits. Wood-

Baker103 reported that there were no differences between the groups in GP visits. None of 

the studies reported any adverse events related to the intervention. The risk of bias was 

rated ’serious’ to ‘very serious’ in the four studies.   

 

9. In patients with moderate to severe COPD, we suggest education together with 

an action plan but without case management does not prevent severe acute 

exacerbations of COPD, as assessed by a decrease in emergency department visits 

or hospitalizations over a 12 month period (Grade 2C). 

Underlying values and preferences: This recommendation places high value on 

reducing hospitalizations for COPD exacerbations, as these are associated with 

increased morbidity and mortality.  

 

Education and Action Plan and Case Management 

 

We identified 16 studies that met our inclusion criteria. Twelve presented original data 

that assessed effect of education combined with a written action plan and individualized 

case management on hospital admissions and emergency department visits. The results of 

8 studies104-111 were combined in a meta-analysis to assess the effect of the intervention 

on hospitalizations. Four of these studies104,107-109 provided data for a meta-analysis of the 

effect of the intervention on emergency department visits. An additional four studies112-

115 addressed outcomes of interest but could not be included in the meta-analyses.   

 

Six studies104-106,109,114,115 specifically recruited participants with a past history of 

exacerbations. Two studies114,115 measured differences in all-cause hospitalizations and 

ED visits whereas the other studies focussed on AECOPD-related events. Seven studies 

included in the meta-analysis reported the effect of a 12-month intervention on 

hospitalizations104-109,111 and one study assessed a 6-month intervention.110 

 

In the meta-analysis assessing hospitalizations, a total of 1,094 individuals received the 

intervention and 1,107 people received usual care. Eight studies104-111 favored the 
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intervention with a pooled OR=0.64 (95% CI= 0.46, 0.90). There was heterogeneity in 

the study results (p=0.05 I2=51%) with 3 of the studies106,110,111 showing non-significant 

effects. The study by Fan et al106 was stopped early due to excess mortality in the 

intervention group. Three studies113-115 could not be included in the meta-analysis. These 

studies assessed hospitalizations at 6, 12 and 3 months, respectively. None of the studies 

demonstrated a difference in hospitalizations between the groups. Eight of the 

studies104,106-108,110-112,114 had a low risk of bias and the risk of bias was unclear in the rest.  

 

Seven studies104,107-109,113-115 examined the effect of interventions on emergency 

department visits. Four of these104,107-109 were combined in a meta-analysis and the 

others113-115 were considered separately. Half the studies104,109 in the meta-analysis 

recruited participants that had a history of exacerbations and 3104,108,109 reported COPD-

specific results. The results of the meta-analysis clearly favoured the 12-month 

intervention with a pooled OR=0.48 (95% CI= 0.36, 0.63). The study by Rice et al109 

showed a positive effect and contributed 54% of the total weight. Of the three studies not 

included in the meta-analysis, only Gadoury et al114 reported reduced all-cause visits. 

Participants had a history of exacerbations on entry into the study and the study itself had 

a low risk of bias.  

 

One study112 assessed the effects of an intervention on the frequency of exacerbations 

over a 24-month intervention period. Participants were randomized into a usual care, 

routine monitoring or self-management group. Randomization included stratification for 

disease severity and the frequency of exacerbation in the 24 months prior to entering the 

study. Most of the participants in the study had mild to moderately severe disease. There 

was no difference in unscheduled medical contact between the groups during the first: 

(OR 1.09; 95% CI 0.42, 2.81) or the subsequent 12 months: (OR 2.07; 95% CI 0.60, 

7.15). There were no differences in the frequency of exacerbations at 12 (RR 1.10; 95% 

CI 0.86, 1.40) or 24 (OR 1.16; 95% CI 0.81, 1.67) months.  

 

The study by Fan et al,106 a large multi-site study conducted in the VA system, was 

stopped early due to excess mortality in the intervention group. At study termination, 426 
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individuals had been randomized to the usual care or intervention group. There was no 

difference in COPD-related exacerbations over the mean follow-up period of 250 days 

and but there were 28 deaths in the intervention group compared to 10 in the usual care 

group. Deaths due to COPD accounted for the largest difference between the groups. 

Despite careful analysis, the authors of this study were not able to explain the difference 

in mortality between the groups. Comparison with large studies with similar 

interventions104,109 did not help to explain the higher mortality in the case management 

group. These unexpected results demonstrate that we do not yet fully understand the 

effects of this type of intervention. 

 

10. For patients with COPD, we suggest education with a written action plan and 

case management for the prevention of severe acute exacerbations of COPD as 

assessed by a decrease in hospitalizations and emergency department visits (Grade 

2B). 

Underlying values and preferences: This recommendation places high value on 

reducing COPD related hospitalizations, as these are associated with increased 

morbidity and mortality. Hospitalizations were felt to best reflect exacerbations as 

increased physician visits or increased medication use could be a result of the 

intervention to prevent an exacerbation. High value was also placed on changes in 

individuals with a history of exacerbations and on outcomes that specifically 

identified COPD related hospitalizations. The recommendation reflects the fact that 

one study reported increased mortality in the intervention group. Although we don’t 

know the reason for increased mortality in this one study, patients with underlying 

severe disease and clinical instability need close attention and careful followup. This 

point emphasizes that specially trained staff are required to supervise this intervention 

and patient selection must be individualized.  

 

 

 

Telemonitoring 
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Information and communications technologies have rapidly developed the potential to 

contribute to the provision of accessible, cost-effective, high-quality health care services, 

although evaluation of these services is still at an early stage.116 While there is no single 

definitive definition of telemedicine, the American Telemedicine Association117 defines it 

as “the use of medical information exchanged from one site to another via electronic 

communications to improve a patient’s clinical health status.” Telemedicine is a broad 

term that encompasses a wide range of services including video conferencing, e-health 

including patient portals, transmission of still images, e-health, continuing medical 

education, consumer-focused wireless applications and remote monitoring of vital 

signs.117 

 

Given the range of telemedicine options, we have restricted our review to studies dealing 

with telemonitoring to provide care for patients at risk of acute exacerbations. We defined 

telemonitoring as comprised of the following elements: a) electronic transfer of self-

report or biometric data (e.g. oxygen saturation, pulse rate, blood pressure) over a 

distance; b) use of a device located in the patient’s home or on her/his person (mobile 

device); and c) personalized feedback from a healthcare professional who exercises their 

skills and judgement in the provision of tailored advice to the patient or automated 

feedback based on a pre-determined algorithm. 

 

Our recommendation is based on 3RCTs118-120 from one systematic review121 that met our 

definition and18 additional randomized controlled trials.122-139 Of these, only 6 

studies127,130-134 including 707 subjects were poolable, although we did take into account 

the findings of studies, which were not included in the meta-analysis in making our 

recommendation. In the excluded studies, telemonitoring was demonstrated to be feasible 

and acceptable to patients122,123,136,139 and providers.136 Evidence on the association 

between telemonitoring and hospital admissions was mixed,122,124,135,137,138 as was 

evidence on cost-effectiveness,126,128 likely reflecting the variability in program 

implementation. We examined the outcomes of telemonitoring on the number of 

emergency department (ED) visits, exacerbations and hospitalizations. No statistically 

significant results were found for any of these outcomes. For ED visits within 3-6 
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months,120,130,131,133 the pooled OR was 0.45 (95% CI= 0.18, 1.12) with non-significant 

heterogeneity between studies (p=0.14, I2=46%). For ED visits within 12 months,118,119 

the pooled OR was 0.19 (95% CI= 0.03-1.27) with significant heterogeneity between 

studies (p=0.004, I2=88%). For exacerbations within 4-9 months of implementing the 

telemonitoring intervention,127,134 OR was 0.58 (95% CI= 0.30, 1.12) with non-significant 

heterogeneity between studies (p=0.67, I2=0%). In terms of hospitalizations within a 3 

month time-frame,130,131 the OR was 0.87 (95% CI= 0.18, 4.20) with non-significant 

heterogeneity between studies (p=0.25, I2=26%), while the OR was 0.63 (95% CI= 0.40-

1.01) for hospitalizations within a 6-12 month time frame118,119,132,133 (non-significant 

heterogeneity between studies (p=0.32, I2=15%). 

 

Importantly, there was substantial variability in the telemonitoring interventions and 

equipment used. Interventions and equipment used included: recording and electronic 

transmission of vital signs (spirometry, pulse oximetry, heart rate and blood 

pressure);130,131 pedometer and technology platform for delivery of education and 

transmission of pedometer results;131 hand-held monitor, self-reported symptoms and 

manually entered  temperature and oximetry;132 wristband containing sensors for heart 

rate, physical activity, near body temperature, Galvanic skin response, commercial 

oximeter and commercial cell-phone coupled with wrist-band;134 self-report data 

(EXACT-PRO questionnaire) transmitted via cellphone and automated alert calls based 

on winter weather conditions.127 The variability in nature of the telemonitoring 

applications precludes accurate comparison between studies. 

 

A recent review by Wootton140 notes that the majority of randomized controlled trials on 

telemedicine for chronic disease management report positive effects, raising the 

possibility that a publication bias exists favouring the publication of only positive results. 

Wootton140 further suggests that understanding the true effects of any intervention to 

improve chronic illness care will require interventions lasting years, rather than weeks or 

months. While telemonitoring holds promise for COPD management, there is no 

evidence at this time that telemonitoring significantly reduces AECOPD and in many 

countries it is too expensive. 
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11. For patients with COPD, we suggest that telemonitoring compared to usual care 

does not prevent acute exacerbations of COPD, as assessed by decreases in 

emergency room visits, exacerbations or hospitalizations over a 12-month period 

(Grade 2C). 

Underlying values and preferences: There is insufficient evidence at this time to 

support the contention that telemonitoring prevents COPD exacerbations. 

 

PICO 2: Does maintenance inhaled therapy prevent/decrease acute exacerbations of 

COPD? 

An extensive amount of data is available regarding the effects of inhaled therapy on the 

treatment and prevention of acute exacerbation of COPD. To examine this area in a 

systematic fashion we organized the analysis of the efficacy of inhaled therapy to prevent 

COPD exacerbations into separate analyses of short-acting β2-agonists and short-acting 

muscarinic antagonists vs. placebo and long-acting β2-agonists and long-acting 

muscarinic antagonists vs. placebo to each other, and, in combination. Similarly we 

compared inhaled corticosteroids to placebo and the combination of long-acting β2-

agonists plus inhaled corticosteroids to placebo and vs. long-acting muscarinic 

antagonists and the combination of all three inhaled agents to placebo to prevent COPD 

exacerbations (see Table 1 for more details). 

 

 

Long-acting Bronchodilators Compared to Placebo or Monotherapy 

 

Inhaled long-acting β2-agonists are an important therapeutic option for patients with 

COPD. They lead to the activation of β2 receptors lining the airway smooth muscle 

resulting in bronchodilation. The majority of long-acting β2-agonists are 12-hour acting 

medications thus requiring a twice-daily dosage regimen. This distinguishes them from 

Ultra-long-acting β2-agonists that are once daily medications. A recent systematic review 

of long-acting β2-agonist in COPD141 evaluating salmeterol (50ug twice daily) and two 
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doses of formoterol (12 and 24ug twice daily) demonstrated a benefit of long-acting β2-

agonist versus placebo in reducing exacerbation rate. Data from 7 studies, enrolling 2,859 

patients were combined to assess the rate of severe exacerbations requiring 

hospitalizations. The OR for severe exacerbation was 0.73 (95% CI 0.56-0.95). The 

overall quality of evidence was moderate due to risk of publication bias. Several studies 

did not report exacerbations in a form that could be included in any of the outcomes. The 

authors found no difference in the long-acting β2-agonist or dose used for the effect. For 

assessing the impact of long-acting β2-agonist on moderate exacerbations (requiring a 

course of antibiotic, oral steroid or both), 7 studies, enrolling 3,375 patients were 

reviewed. The OR for moderate exacerbation was 0.73 (95% CI, 0.61-0.87). The quality 

of evidence was deemed moderate due to risk of publication bias. However, for the lower 

dose of formoterol (12ug twice daily), there was no benefit seen (OR 0.78, 95% CI 0.56-

1.07).  

 

The review highlights other benefits of being treated with a long-acting β2-agonist. There 

were significant improvements in quality of life as measured by the St. George’s 

Respiratory Questionnaire (SGRQ). The SGRQ improved by -2.32 (95% CI, -3.09 to -

1.54) in the patients using long-acting β2-agonist. Furthermore, more patients reached the 

minimally clinically important difference (MCID) of -4 units on the SGRQ in the long-

acting β2-agonist group versus placebo (OR 1.58, 95% CI, 1.32 to 1.90). Again, there was 

no difference between the drug and dose used in the studies.  

 

The safety of this class of medications was evident. When all studies were pooled and 

analyzed, the rate of adverse events was similar between the long-acting β2-agonist and 

placebo arms (OR 0.97, 95% CI 0.83 to 1.14). The long-acting β2-agonist arm did not 

impact mortality, as the OR was 0.90 (95% CI, 0.75 to 1.08). In summary, patients with 

moderate to severe COPD had reduced rates of exacerbations (both moderate and severe) 

while being treated with a long-acting β2-agonist versus placebo. Benefits in other aspects 

of COPD management were demonstrated, with strong safety data. 
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12. In patients with moderate to severe COPD, we recommend the use of long-acting 

β2-agonist compared to placebo to prevent moderate to severe acute exacerbations 

of COPD (Grade 1B). 

Underlying values and preferences: This recommendation places high value on 

long-acting β2-agonist therapy reducing the risk of acute exacerbations of COPD, 

both moderate (required course of oral steroids and/or antibiotics) and severe 

(required hospitalization) together with the comparative benefit of long-acting β2-

agonist therapy improving quality of life and lung function compared to placebo. This 

recommendation also acknowledges that there are no significant differences in serious 

adverse events or incidence of mortality between long-acting β2-agonist therapy vs. 

placebo in this patient group. 

 

Long-acting Muscarinic Antagonists Compared to Placebo 

 

Tiotropium is an inhaled long acting muscarinic antagonist used in the treatment of 

COPD. Tiotropium inhibits the release of acetylcholine at the receptor level by binding to 

the M2 and M3 muscarinic receptors that line the airway. The resulting bronchodilation 

has resulted in improved outcomes including quality of life, increased exercise capacity 

and a reduction in exacerbations.142-144 Further, its safety has been reviewed in several 

analyses, all of which demonstrate an acceptable safety profile. Until recently, tiotropium 

had only been delivered as a dry powder via the HandiHaler®. The vast majority of 

studies assessing the efficacy of tiotropium involved the use of the dry powder inhaler 

(DPI) in the treatment arm. Respimat® is a novel delivery system utilizing a soft mist 

rather than a dry powder as the means of delivery of tiotropium.  

 

There has been some concern regarding the safety of tiotropium delivered via the 

Respimat®,145as these studies have demonstrated an increased mortality associated with 

the use of the Respimat® delivery system. To address this question, a large randomized 

control trial assessing the safety of tiotropium being delivered via the Respimat® 

delivery system has recently been published,146 and this will be further discussed below. 

 

Page 58 of 225

Downloaded From: http://journal.publications.chestnet.org/ on 10/21/2014



 58

A systematic review147 assessing the effectiveness of tiotropium versus placebo was 

recently published. This review included 22 studies, with a total of 22,309 patients 

enrolled. Nineteen studies assessed tiotropium delivered by the HandiHaler® at a dose of 

18ug daily. Three studies assessed tiotropium being delivered by the Respimat® system. 

One study examined a dose of 5ug and the other 2 studies examined a dose of 5ug and 

10ug. There was a reduction in the rate of acute exacerbations in the tiotropium arm when 

compared to placebo. The OR was 0.78 (95% CI, 0.70 to 0.87), with a NNT of 16. This 

was deemed high quality evidence with no risk of bias. Furthermore, 21 studies enrolling 

22,852 patients examined the rate of exacerbations requiring hospitalizations. Tiotropium 

treatment was associated with fewer hospitalizations due to exacerbations (OR 0.85; 95% 

CI 0.72 to 1.00), but there was no statistically significant difference in all-cause 

hospitalizations (OR 1.00; 95% CI 0.88 to 1.13) or non-fatal serious adverse events (OR 

1.03; 95% CI 0.97 to 1.10).147 The quality of the evidence was deemed moderate due to 

imprecision since the confidence intervals around the effect estimates were very wide. In 

regards to mortality, tiotropium delivered via HandiHaler® had fewer deaths than 

placebo, but this was not statistically significant (OR 0.92, 95% CI, 0.8 to 1.05). 

However, tiotropium delivered by Respimat® had more deaths than placebo (OR 1.47, 

95% CI, 1.04 to 2.08). The authors recognize that the event rates were low and that this 

may have been affected by withdrawal rates, which were higher than mortality rates. 

 

Since the publication of this systematic review, a large RCT (TIOSPIR) examining the 

Respimat® versus HandiHaler® has been published. 17,183 patients were randomized to 

Respimat® 2.5ug, Respimat® 5.0ug or HandiHaler® 18ug. The primary safety outcome 

was time to death from any cause. The primary efficacy outcome was time to first COPD 

exacerbation. The Hazard ratio for time to death with the Respimat® 5ug versus 

HandiHaler® was 0.96 (95% CI, 0.84 to 1.09) and for the Respimat® 2.5ug versus 

HandiHaler® was 1.00 (95% CI, 0.87 to 1.14). Both were not statistically significant. 

Although this is reassuring, safety issues remain a concern with the Respimat® delivery 

system as secondary analysis of the TIOSPIR data, especially in patients with renal 

disease (who were excluded from this study).  
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13. In patients with moderate to severe COPD, we recommend the use of a long-

acting muscarinic antagonist compared to placebo to prevent moderate to severe 

acute exacerbations of COPD (Grade 1A). 

Underlying values and preferences: This recommendation places high value on 

long-acting muscarinic antagonists on reducing the risk of acute exacerbations of 

COPD, both moderate (required course of oral steroids and/or antibiotics) and severe 

together with the comparative benefit of a long-acting muscarinic antagonist 

improving quality of life and lung function compared to placebo. Although pooled 

analyses show a reduction in COPD hospitalization with use of a long acting 

muscarinic antagonist compared to placebo, it does not reach statistical significance 

for all-cause hospitalization. This recommendation also acknowledges that there are 

no significant differences in serious adverse events or incidence of mortality between 

long-acting muscarinic antagonists vs. placebo in this patient group. 

 

 

Long-acting Muscarinic Antagonists Compared to Long Acting β2-agonists 

 

Pharmacological therapy for COPD is implemented in a stepwise fashion.143,148 Patients 

should be initially started with short acting bronchodilators and if symptoms persist, 

introduction of long acting bronchodilators is recommended. The 2 classes of long acting 

agents used in the treatment of COPD are long-acting muscarinic antagonists and long-

actingβ2-agonists. Both classes have independent mechanisms of action, producing a 

bronchodilator effect resulting in improved symptoms, quality of life and exercise 

tolerance.149-151 In addition each class has been shown to reduce the rate of acute 

exacerbations. 142,152 However, the question remains as to whether a difference exists 

between these classes of medications in their ability to reduce the risk of an exacerbation. 

 

A systematic review (SR) by Chong et al153 was designed to specifically address this 

question. This SR compared tiotropium (the most commonly used long-acting muscarinic 

antagonistin COPD) versus long–acting β2-agonists in the treatment of stable COPD. The 

long–acting β2-agonists reviewed in this study were salmeterol, formoterol and 
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indacaterol. The authors included 6 studies, enrolling 12,123 patients for their review. 

The length of the studies varied from 3-12 months. In all the studies, patients in the 

tiotropium arm were on the 18ug dose administered via the HandiHaler®. Three studies 

compared tiotropium to salmeterol 50ug twice daily and 1 study used formoterol 10ug 

twice daily. For indacaterol, one study, with open labeled tiotropium, was a dose finding 

study and used 150ug and 300ug doses. Where possible, the results of the 2 doses were 

pooled. The other study was a double dummy RCT using the 150ug dose of indacaterol. 

It is important to note that in all the studies patients were allowed to use inhaled 

corticosteroids at a stable dose.  

 

Most studies used similar definitions of acute exacerbation that was an increase in 

symptoms for at least 3 consecutive days resulting in additional treatment. Tiotropium 

was associated with a lower rate of exacerbations when compared to long–acting β2-

agonists. Tiotropium had an OR of 0.86 (95% CI, 0.79-0.93). The strength of this 

evidence was deemed moderate, with a serious risk of bias. In the four studies that 

reported COPD hospitalization as an outcome, the number of participants requiring 

hospitalization for a COPD exacerbation was significantly lower in subjects who received 

tiotropium compared to LABA (OR 0.87; 95% CI 0.77 to 0.99; Analysis 1.15). In 3 

studies that allowed comparison of all cause-hospitalization there was no statistical 

difference in hospitalizations between tiotropium and LABAs (OR 0.93; 95% CI 0.57 to 

1.54).140 

 

The authors recognize that the largest and longest study comparing tiotropium to 

salmeterol had a statistically significant difference in the rate of exacerbation.154 All the 

other studies reviewed did not demonstrate that tiotropium was significantly better at 

preventing exacerbation when compared to long–acting β2-agonists. One must keep this 

in mind while interpreting the recommendation made. Furthermore, a large majority of 

patients were on inhaled corticosteroids during the study. The impact that this may have 

on exacerbations rate is difficult to determine. 
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14. In patients with moderate to severe COPD, we recommend the use of long-acting 

muscarinic antagonists compared to long-acting β2-agonist to prevent moderate to 

severe acute exacerbations of COPD (Grade 1C). 

Underlying values and preferences: This recommendation places high value on 

long-acting muscarinic antagonists to reduce the risk of acute exacerbations of 

COPD, both moderate (required course of oral steroids and/or antibiotics) and severe 

(required hospitalization) together with the comparative benefit of long-acting 

muscarinic antagonists having a lower rate of non-fatal serious adverse events 

compared with long-acting β2-agonist. This comparative benefit may not apply with 

the new ultra-long-acting β2-agonists that are once daily medication. Although pooled 

analyses show a reduction in COPD hospitalization with use of a long acting 

muscarinic antagonist compared to placebo, it does not reach statistical significance 

for all-cause hospitalization. A lower value was placed on the lack of statistically 

significant differences in changes in lung function, quality of life or patient symptoms 

between the two drug groups. 

 

Short-acting Muscarinic Antagonist Compared to Short-acting β2-agonist 

Monotherapy 

 

Based on the available data, comparing treatment with short-acting β2-agonist 

monotherapy (SABA) to ipratropium alone (SAMA), of 1 to 3 months' duration, resulted 

in no significant improvement post bronchodilator FEV1 measurement, but there was a 

small benefit in pre bronchodilator FEV1 of borderline statistical significance.  There was 

a small increase in pre bronchodilator FVC and post bronchodilator increase in FVC area 

under the curve (AUC) over 8 hours, and this approached statistical significance. These 

data suggest that the beneficial effects of a short-acting muscarinic antagonist over SABA 

are small in terms of lung function.155-161 

 

There was no study evaluating exacerbation as a primary endpoint. However, 4 

studies158,162-164 for a total of 1,218 patients with a serious risk of bias and overall 

moderate quality of evidence examined the number of subjects who had to add or 
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increase systemic oral corticosteroids. This could be interpreted as a surrogate marker for 

exacerbations. Meta-analysis of the four studies indicated that significantly fewer 

subjects receiving SAMA therapy added or increased oral steroid use compared with 

subjects receiving SABA (OR =0.52, 95% CI:0. 37, 0.74). This would give a number 

needed to treat of 15 patients to treated with SAMA therapy compared with 28 patients 

with SABA to prevent the need for treatment with oral steroids. 

 

Therefore, this treatment comparison receives a 2C recommendation based on the body 

of reported evidence. The 2C categorization is weak with low or very low quality 

evidence and uncertainty in the estimates of the benefits, risks, and burdens all of which 

are closely balanced. However there is evidence of benefit for at least one critical 

outcome (addition or increase in the use of oral steroids) that may be considered a 

surrogate marker of a moderate exacerbation. Higher quality research may have an 

important impact on the confidence of estimated effect in the future. Patient preference 

and cost should be taken into consideration.  

 

Studies could be done to incorporate measures of healthcare utilization and the need for 

longer duration to capture the effects on exacerbation rates.    

 

15. In patients with moderate to severe COPD, we suggest the use of a short-acting 

muscarinic antagonist compared to short acting β2-agonist monotherapy to prevent 

acute mild-moderate exacerbations of COPD (Grade 2C).  

Underlying values and preferences: This recommendation places value on a short-

acting muscarinic antagonist to reduce the risk of acute exacerbations of COPD 

together with the comparative benefit of a short-acting muscarinic antagonist to 

improve quality of life and lung function compared to short-acting β2-agonist 

monotherapy. There is no data that favors one therapy over the other in terms of 

COPD hospitalizations. This recommendation also acknowledges that medication 

related adverse events were less in the short-acting muscarinic antagonist compared 

to the short-acting β2-agonist group. 
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Short-acting Muscarinic Antagonist Plus Short-acting β2-agonist Compared to Short-

acting β2-agonist 

 

The value of using pharmacologic therapy in a stepwise manner, particularly when 2 

different agents are used with a different mechanism of action has been the standard 

therapy in asthma and COPD care in all of the guidelines. Long-term combination 

therapy (combination of a short-acting muscarinic antagonist (SAMA) and a short-acting 

β2-agonist (SABA) over 12 weeks with ipratropium plus a short-acting beta 2 agonist is 

associated with some clinically meaningful post bronchodilator outcomes compared to 

β2-agonist treatment alone but these were not reflected in subjective improvements in 

quality of life or symptom scores.155 The evidence for this combination SABA/SAMA 

versus Mono (SABA) therapy using short-acting bronchodilators to reduce exacerbations 

is either weak or lacking.   

 

There has been only one study with exacerbation as an endpoint, and that favored the 

combination (ipratropium and a short-acting β2-agonist).165 That study had serious bias 

and inconsistency. The evidence was therefore rated as an overall low quality of 

evidence. Five additional studies that enrolled a total of 1,591 patients anywhere from 42-

85 days recorded the addition or increase in oral steroids as an endpoint. These studies in 

aggregate had no serious inconsistencies in quality assessment and an overall moderate 

quality of evidence.158,161-164,166-169 

 

We have given this recommendation a 2B that is weak with moderate quality evidence 

because of the long history of safety and clinical guideline data that have been formulated 

throughout the past years.   

 

The patient's preference is an important factor that requires consideration in using these 

agents and generally they are 1st line because of their safety profile and ease of use.  
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Future studies should be of longer duration to more robustly capture the effects of these 

agents on exacerbation rates and also incorporate outcomes that measure health care 

utilization.  

 

16. In patients with moderate to severe COPD, we suggest the use of short-acting 

muscarinic antagonist plus short-acting β2-agonist compared to short-acting β2-

agonist alone to prevent acute moderate exacerbations of COPD (Grade 2B). 

Underlying values and preferences: This recommendation places value on short-

acting muscarinic antagonist plus short acting β2-agonist reducing the risk of acute 

exacerbations of COPD together with the comparative small benefits of short-acting 

muscarinic antagonist plus short-acting β2-agonist improving quality of life, exercise 

tolerance and lung function compared to short-acting beta agonist alone. This 

recommendation also acknowledges that there are no significant differences in serious 

adverse events with the use of short-acting muscarinic antagonist plus short-acting β2-

agonists vs. short-acting β2-agonist alone. 

 

Short-acting Muscarinic Antagonists Compared to Long-acting Beta Agonist 

Monotherapy 

 

The primary classes of bronchodilators used in the treatment of COPD have both short 

acting and long acting formulations. Current guidelines suggest that patients with 

moderate to severe COPD use the short acting formulations for rescue, and use the long 

acting bronchodilators as maintenance therapy.143,148 This recommendation is based on 

several advantages that the long-acting formulations have over the short-acting agents. 

This includes sustained bronchodilation, improved quality of life and improved 

compliance.170-172 

 

A systematic review comparing short-acting muscarinic antagonist (ipratropium) 

monotherapy versus LABA was published in 2006.155 This report assessed change in lung 

function, quality of life, symptom scores and exacerbation rates. This analysis included 4 

studies comparing Ipratropium 42ug with salmeterol 50ug and placebo. As well, one 
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study comparing Ipratropium 80ug three times daily with formoterol 18ug twice daily 

and placebo; and another study compared Ipratropium 40ug four times daily, with 

formoterol 12ug or 24ug and placebo were included for the analysis. 

 

For the ipratropium versus salmeterol studies, there was no significant difference in the 

patients experiencing one or more exacerbation (OR 1.23, 95% CI, 0.84 to 1.80). The 

quality of evidence was low given the inconsistency and imprecision of evidence. For the 

formoterol studies, there was no significant difference in exacerbation rates, but values 

were not provided. The studies used in the systematic review had varying inclusion 

criteria, used unconventional dosing for both Ipratropium and the LABA’s and did not 

provide clear definitions for exacerbations. Given the poor evidence addressing the 

question of ipratropium versus LABA for the prevention of acute exacerbation, the 

current recommendation is being made on the known benefits of LABA in the COPD 

population.141 

 

17. In patients with moderate to severe COPD, we suggest the use of long-acting β2-

agonist monotherapy compared to short-acting muscarinic antagonist monotherapy 

to prevent acute exacerbations of COPD (Grade 2C).  

Underlying values and preferences: This recommendation places value on long-

acting β2-agonist therapy reducing the risk of acute exacerbations of COPD in 

patients treated with long-acting β2-agonist monotherapy over short- acting 

muscarinic antagonist monotherapy and the comparative value of long acting β2-

agonist monotherapy improving lung function, quality of life and dyspnea scores to 

short-acting muscarinic antagonist monotherapy. There is no data that favors one 

therapy over the other in terms of COPD hospitalizations. This recommendation also 

acknowledges that there are no significant differences in serious adverse events with 

the use of long-acting β2-agonist monotherapy over short- acting muscarinic 

antagonist monotherapy. 
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Long-acting Muscarinic Antagonist Compared to Short-acting Muscarinic Antagonist 

 

The airflow obstruction associated with moderate to severe COPD results in exercise 

limitation, poor quality of life and a pre-disposition to exacerbations. Bronchodilators, 

both short-acting and long-acting, play an important role in helping patients cope with the 

disease by improving many of the physiological limitations that patients with COPD 

develop with activity.149,151,173 Inhaled muscarinic antagonists (or anti-cholinergics) have 

long been recognized as an important pharmacological class of bronchodilators that have 

improved quality of life, symptom limitation and have reduced the rate of 

exacerbations.147,174 

 

Ipratropium is a short acting muscarinic antagonist (SAMA) that non-specifically binds 

to airway muscarinicreceptors. tiotropium is a long-acting anti-muscarinic antagonist 

(LAMA) that selectively binds to M1 and M3 muscarinic receptors in the airway. Until 

recently, they have been the only inhaled muscarinic antagonists available for the use in 

the treatment of COPD.143,148 Newer muscarinic antagonists are now available. This 

includes aclidinium bromide, glycopyronium bromide, umeclidium bromide. The 

majority of studies involving these newer compounds have compared their efficacy to 

either placebo or tiotropium and not against ipratropium. Furthermore, there is no meta-

analysis comparing these compounds to ipratropium. Thus, for the question of the benefit 

of a LAMA versus SAMA for the prevention of an exacerbation, the evidence for 

tiotropium versus ipratropium was assessed. 

 

 

A recent systematic review (SR) compared tiotropium to ipratropium in the treatment of 

stable COPD.175 The SR included 2 studies, enrolling 1,073 patients. One study had 

patients randomized to tiotropium 18ug HandiHaler® and the other study used tiotropium 

delivered by Respimat® at a 5ug and 10ug dose. Both studies utilized ipratropium 

metered dose inhaler (MDI) as the comparator arm. In both studies, the rate of acute 

exacerbations and COPD hospitalizations were both secondary outcomes. Tiotropium 

was superior to ipratropium in exacerbation prevention (OR 0.71, 95% CI 0.52 to 0.95). 
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The quality of the evidence was high and there was no risk of bias. Furthermore, use of 

tiotropium resulted in a lower rate of hospitalization due to exacerbation when compared 

to ipratropium (OR 0.56, 95% CI 0.31 to 0.99). The quality of evidence for this outcome 

was also deemed to be high with no risk of bias. The superiority of tiotropium versus 

ipratropium was also seen in trough FEV1 and quality of life. There was insufficient data 

available to recommend one delivery device for tiotropium over another. However, no 

harm was demonstrated in the study utilizing the Respimat® delivery system. 

 

The authors conclude by supporting the use of tiotropium over ipratropium in the 

treatment of stable COPD as physiological and clinical benefits, including reduced rates 

of exacerbation were seen in the patients randomized to tiotropium. Their conclusion 

supports current clinical thinking and guideline recommendations.143,148 In addition to a 

clinical benefit, the once daily dosing of tiotropium is associated with improved 

compliance when compared to Ipratropium.172 The safety of the Respimat® delivery 

system used for tiotropium remains controversial.145 In this review, no conclusions could 

be made regarding the superiority of one delivery device over the other, however no 

safety concerns were noted. Concern regarding safety of tiotropium delivered via 

Respimat® has been well documented. A recent multi-center international RCT 

demonstrated the safety of the Respimat® delivery system for tiotropium versus 

HandiHaler®.146 However, controversy still remains, as secondary analysis of the RCT 

data suggests that specific patient populations may be at risk for adverse events or higher 

mortality. 176-178 

 

18. In patients with moderate to severe COPD, we recommend the use of a long–

acting muscarinic antagonist compared to a short acting muscarinic antagonist to 

prevent acute moderate to severe exacerbations of COPD (Grade 1A).  

Underlying values and preferences: This recommendation places high value on a 

long–acting muscarinic antagonist reducing the risk of acute exacerbations of COPD, 

both moderate (required course of oral steroids and/or antibiotics) and severe 

(required hospitalization) together with the comparative benefit of long–acting 

muscarinic antagonist improving quality of life and lung function compared to short-
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acting muscarinic antagonist. This recommendation also acknowledges that there 

were fewer nonfatal serious adverse events in subjects treated with long-acting 

muscarinic antagonist compared to short-acting muscarinic antagonist. 

 

Short-acting Muscarinic Antagonist Plus Long-acting β2-agonist Compared to Long-

acting β2-agonist Monotherapy 

 

The natural progression of COPD results in increased symptoms, a decline in quality of 

life and increased risk of exacerbations. As the disease progresses and patients needs 

change, current guidelines recommend add on pharmacotherapy in order to address the 

symptoms the patient experiences. One option that may be considered is the addition of 

regular ipratropium, a short-acting muscarinic antagonist, to a LABA. Using 

bronchodilators that target different receptors may improve clinical symptoms, and 

therefore, may prevent exacerbation events. Although this combination may be viewed as 

unique, there have been some studies assessing its effectiveness in patients with COPD. 

A recent meta-analysis reviewed the available data comparing Ipratropium plus LABA 

versus LABA alone in the treatment of stable COPD.155 This analysis highlights that few 

studies, 2 non-published and 1 published, exists on this therapeutic strategy for COPD. 

The 1 published study did examine the impact that this combination has on the prevention 

of exacerbations. This was a 12-week study, enrolling 94 patients. Patients were 

randomized to ipratropium plus salmeterol vs. salmeterol alone. Patients were allowed to 

use a short acting β2-agonist for rescue. The combination therapy demonstrated a lower 

rate of exacerbation but was not statistically significant (OR 0.49, 95% CI 0.17 to 1.40). 

However, in this study, there was a low rate of exacerbation in both groups. There were 

improvements seen in lung function and quality of life with the combination versus lone 

LABA therapy. The LABA used in this study was salmeterol and currently no other 

published studies exist using other LABA’s in combination with Ipratropium. The 

authors conclude that more studies are needed examining this combination as there is 

some suggestion of benefit. 
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We recognize that with the development of new LABA and LAMA’s for the use in 

COPD, including combination LABA/LAMA’s in a single inhaler, the utility of 

ipratropium plus LABA is limited. This may explain why there are such limited studies 

examining this combination. However, availability of these novel therapies, especially in 

resource-limited settings, can impact one’s approach to therapy. Therefore, having 

multiple therapeutic options that may provide similar outcomes for a global population 

would be ideal. For the combination of ipratropium plus LABA versus LABA alone for 

the prevention of AECOPD, a grade 2C recommendation favoring the combination is 

given. This is based on the demonstrated safety of this combination, the improvements in 

functional and quality of life measures and an indication that there may be a benefit of 

reducing the frequency of exacerbations. 

 

19. In patients with moderate to severe COPD, we suggest the combination use of a 

short-acting muscarinic antagonist plus long acting β2-agonist compared to long 

acting β2-agonist monotherapy to prevent acute mild to moderate exacerbations of 

COPD (Grade 2C). 

Underlying values and preferences: This recommendation places value on the 

combination of a short-acting muscarinic antagonist plus long-acting β2-agonist 

therapy on reducing the risk of acute exacerbations of COPD in patients compared to 

the use of long-acting β2-agonist therapy alone and the comparative value of short-

acting muscarinic antagonist plus long-acting β2-agonist therapy improving lung 

function, quality of life and dyspnea scores compared to long-acting β2-agonist 

monotherapy. There is no data that favors one therapy over the other in terms of 

COPD hospitalizations. This recommendation also acknowledges that there are no 

significant differences in serious adverse events with the combination use of short-

acting muscarinic antagonist plus long-acting β2-agonist therapy vs. long-acting β2-

agonist therapy alone. 
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Inhaled Corticosteroids Compared to Placebo or Other Monotherapy 

 

Airway inflammation plays an important role in the pathophysiology of COPD.179 This 

has suggested a potential role for inhaled corticosteroids (ICS) in the treatment of this 

disease and led to their excessive use in clinical practice.180,181 However, although ICSs 

have significant effects in suppressing airway inflammation in asthma, their anti-

inflammatory effects in COPD are debatable.182-184 The reported relative resistance to the 

anti-inflammatory effects of corticosteroids observed in COPD may be attributed to 

oxidative stress from smoke exposure or from neutrophilic inflammation. Recent in vitro 

and in vivo evidence suggest that the histone deacetylase-2 (HDAC2) enzyme activity 

and expression are suppressed in COPD patient thus blunting the anti-inflammatory 

effects of corticosteroids.182-187 Nevertheless, a recent meta-analysis, which included 

eight randomized, controlled clinical trials that used bronchial biopsies and 

bronchoalveolar lavage fluid (BALF) to evaluate the effects of ICSs in stable COPD, has 

shown that ICSs reduce lymphocytic inflammation in COPD.188 These findings suggest 

that anti-inflammatory effects of ICSs may be more pronounced in patients with 

predominant lymphocytic airway inflammation. 

 

Several short and long term studies (up to three years) have evaluated the efficacy and 

safety of ICS when used or in combination with inhaled long-acting β2-agonists..22,152,189-

201 In addition, several systematic reviews and meta-analyses have been published on the 

topic.202-206 These studies evaluated several important outcomes including lung function, 

mortality, exacerbations, health-related quality of life and symptoms. Despite the plethora 

of studies, the precise role of role of inhaled corticosteroids (ICS) in improving lung 

function and other patient’s outcomes in COPD is still controversial. Furthermore, 

predictors of response to ICS in COPD have not been fully evaluated and existing 

evidence is based on few studies in the general COPD population. Because the use of 

ICSs may be associated with potential local and systemic adverse effects, careful 

evaluation of the benefit and risk ratio is essential. 
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Long-term Effects of Inhaled Corticosteroids Compared to Placebo 

 

A recent systematic review evaluated the role of ICS versus placebo in COPD by 

examining data from fifty-five primary studies, which enrolled 16,154 participants.206 

Long-term use of ICS reduced the mean rate of exacerbations in those studies where 

pooling of data was possible (generic inverse variance analysis using the total 

exacerbations per patient per year and standard error from each study: relative effect -

0.26 exacerbations per patient per year, 95% CI -0.37 to -0.14, 2586 participants, 

moderate overall quality of evidence due to risk of bias; pooled means analysis: relative 

effect  -0.19 exacerbations per patient per year, 95% CI -0.30 to -0.08, 2,253 participants, 

overall quality of evidence low due to risk of bias and inconsistency). Response to ICS 

was not predicted by oral steroid response, bronchodilator reversibility or bronchial 

hyper-responsiveness in COPD patients. Studies of < 1000 µg beclomethasone 

dipropionate (BDP) equivalent/day did not show a statistically significant difference 

compared with placebo.  

 

There was an increased risk of oropharyngeal candidiasis (OR 2.65, 95% CI 2.03 to 3.46, 

5,586 participants) and hoarseness. In the long-term studies, the rate of pneumonia was 

increased in the ICS group compared to placebo, in studies that reported pneumonia as an 

adverse event (OR 1.56, 95% CI 1.30 to 1.86, 6,235 participants). The long-term studies 

that measured bone effects generally showed no major effect on fractures and bone 

mineral density over three years. 

 

Inhaled Corticosteroids Compared to Long-acting β2-agonists 

 

Both long-acting β2-agonists and inhaled corticosteroids are used in the treatment of 

COPD. While these treatments can sometime be taken together, the value of the two 

individual components is unclear. To evaluate the efficacy and safety of ICS versus 

LABA in COPD, a recent review examined data from seven randomized trials (5,997 

participants) of good quality with a duration of six months to three years.204 All of the 
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trials compared ICS/LABA combination inhalers with LABA and ICS as individual 

components.  

 

Four studies (4,750 participants) reported exacerbation rate ratios (RR) between ICS or 

LABA and placebo or a ICS/LABA combination.22,152,192,201 The RR between ICS and 

LABA was not statistically significant (RR 0.96; 95% confidence interval (CI) 0.89 to 

1.02, moderate overall quality of evidence due to risk of bias). There was no statistically 

significant difference in exacerbation RR between studies of 1 year and > 1 year of 

treatment (Chi-square = 0.11, df = 1, P = 0.75), Two studies comparing fluticasone versus 

salmeterol reported the number of patients experiencing exacerbations requiring either 

treatment with antibiotics or corticosteroids, or both, or hospitalization during the 

treatment period (688 participants).195,198 In these studies, although more patients on ICS 

(136/351) suffered exacerbations than on LABA (115/337), there was no statistically 

significant difference between the groups (OR 1.22; 95% CI 0.89 to 1.67). 

 

Exacerbations leading to hospitalizations were only reported in a single trial with 3,093 

participants.152 A comparison of rate ratios showed there was no significant difference in 

the risk of hospitalization due to exacerbation between fluticasone and salmeterol (RR 

1.07; 95% CI 0.91 to 1.26). 

 

The incidence of pneumonia was significantly higher among patients on inhaled 

corticosteroids than on long-acting β2-agonistswhether classified as an adverse event (OR 

1.38; 95% CI 1.10 to 1.73) or serious adverse event (OR 1.48; 95% CI 1.13 to 1.93). 

 

Budesonide Compared to Formoterol or Fluticasone Compared to Salmeterol 

 

Four of the trials included in the above review evaluated fluticasone and salmeterol mono 

components and the remaining three included budesonide and formoterol mono 

components.204 There was no evidence of a class effect when comparing the 

fluticasone/salmeterol trials to the budesonide/formoterol trials in a subgroup analysis 

(Chi2 = 1.57, df = 1, P = 0.21). 
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In summary, there was no statistically significant difference in the number of patients 

experiencing exacerbations (odds ratio (OR) 1.22; 95% CI 0.89 to 1.67), or the rate of 

exacerbations per patient year (rate ratio (RR) 0.96; 95% CI 0.89 to 1.02) between 

inhaled corticosteroids and long-acting β2-agonists. Both ICSs and LABAs contribute to 

a decrease in exacerbation rates but there is insufficient evidence to recommend 

maintenance inhaled corticosteroid therapy over maintenance long-acting β2-

agonisttherapy in preventing acute exacerbations of COPD. Although ICS therapy may 

benefit some COPD patients, it also increases the risk of systemic adverse effects 

including the risk of pneumonia. 

 

Combination Inhaled Therapies: Long-acting Muscarinic Antagonists, Inhaled 

Corticosteroids and Long-acting β2-agonist 

 

Long acting bronchodilator and corticosteroids therapy 

 

The last decades have seen a significant increase in the number of pharmacological 

agents available to treat patients with COPD. However, they are basically longer acting 

variations of the primary agents long-acting muscarinic antagonists (LAMA),207-212 long-

acting β2-agonists (LABA)213-215 and ultra-long (Ultra-LABA)216-218 β2-agonist that have 

a 12 or 24 hour administration regimen respectively, and12 hour and 24 hours inhaled 

corticosteroids (ICS).219-222 Each of these agents, singly or in combination, has been 

shown to improve lung function (degree of obstruction and decrease static and dynamic 

hyperinflation), relieve symptoms, improve health related quality of life, and exercise 

endurance. 

 

Double or triple therapy 

 

Existing national and international COPD guidelines have analyzed the existing evidence 

and recommended that if COPD symptoms are not well controlled with single agents, 

combination of two or more agents in a step-wise manner is reasonable.143,148,223 
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The effect of combination therapy has been proven beneficial for lung function and 

health related quality of life, but the effectiveness on exacerbations remains less 

clear.224,225 In its most recent iteration,143 the Global initiative for Obstructive Lung 

Disease (GOLD) grades the disease severity using the number of exacerbations as a risk 

categorization and recommends combination therapy for patients with 2 or more 

exacerbations (category C and D). Exacerbations were also highlighted and specifically 

targeted for combination therapy in prior CTS practice guidelines.148 The combination 

includes primarily ICS and LABA although potential use of LAMA plus LABA is also 

recommended, based primarily on consensus. In the more severe patients (GOLD 

category D) triple therapy is considered an appropriate therapy.   

 

Evidence for Combination ICS/LABA Compared to Single Bronchodilator 

 

There are relatively few long-term studies comparing combination ICS/LABA versus 

single drugs, with exacerbations as the main outcome.  A recent Cochrane meta-

analysis225 found 14 studies that met inclusion criteria that randomized a total of 11,794 

patients with severe COPD. They evaluated 10 studies that assessed fluticasone plus 

salmeterol (FPS) and the four studies assessing budesonide plus formoterol (BDF) 

separately. The studies were well designed with low risk of bias for randomization and 

blinding but they had high rates of attrition, which reduced confidence in the results for 

outcomes. The reviewers concluded that the combination ICS/LABA reduced the number 

of exacerbations, but did not affect the rate of hospitalizations compared with the LABA 

alone. The combination did result in better lung function, health-related quality of life, 

dyspnea and use of rescue medication, however the differences did not reach the values 

they considered clinically significant. There was a 4% increased risk of pneumonia in the 

combination therapy group compared with the LABA alone. There are no head to head 

comparisons of the newer combinations (once day formulations) that help provide firm 

recommendations regarding their use and indications. However, the studies of the once a 

day single delivery combinations of ICS and LABA again show better lung function, less 

dyspnea and rescue medications with small effect on exacerbations and no effect on 

hospitalizations over the bronchodilators alone.193,226 
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There is less data comparing triple to double or single therapy. A recent systematic 

review 218 compared the efficacy of three therapeutic approaches: tiotropium plus 

LABA (dual therapy), LABA/ICS (combined therapy) and tiotropium plus ICS/LABA 

(triple therapy) all compared with single therapy with tiotropium. There were 20 trials 

with a total of 6,803 patients included in the review. The authors concluded that dual 

therapy did improve lung function and health related quality of life, but failed to decrease 

exacerbation frequency compared with monotherapy with tiotropium. Combined therapy 

also improved lung function, health related quality of life and dyspnea, without 

significant impact on risk of exacerbations. Again, they observed increased risk of 

adverse events in patients on this therapy. Triple therapy increased lung function and 

improved health related quality of life (reaching minimally important clinical thresholds 

in both outcomes) and marginally improved risk for exacerbations. However, they still 

concluded that the data was insufficient to make strong recommendations. 

In some of these studies, the responses or benefits in endpoints such as lung function, 

health-related quality of life, and dyspnea do not always parallel the observed responses 

in reducing acute exacerbations. While the reason(s) for these occasional dissimilar 

responses are not clearly obvious, it appears reasonable to independently assess the 

specific impact of these interventions on reducing exacerbation. 

 

20. For patients with stable moderate, severe and very severe COPD, we 

recommend maintenance inhaled, combination ICS/LABA therapy (and not ICS 

monotherapy) compared to placebo to prevent acute exacerbations of COPD (Grade 

1B). 

Underlying values and preferences: This recommendation places high value on 

reducing the risk of acute exacerbations of COPD together with slowing of the rate of 

decline in health-related quality of life; and a relatively lower value on the 

risk/consequences of oral candidiasis, hoarseness/dysphonia, bruising and pneumonia. 

    

21. For patients with stable moderate, severe and very severe COPD, we 

recommend maintenance combination inhaled corticosteroid/long-acting β2-agonist 
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therapy compared to long-acting β2-agonist monotherapy to prevent acute 

exacerbations of COPD (Grade 1C). 

Underlying values and preferences: This recommendation places high value on 

reducing the risk of acute exacerbations of COPD together with improved health-

related quality of life, reduced dyspnea, less rescue medication use, and improved 

lung function; and a relatively lower value on the risk/consequences of oral 

candidiasis, upper respiratory tract infections and pneumonia. 

 

22. For patients with stable moderate, to very severe COPD, we recommend 

maintenance combination inhaled corticosteroid/long-acting β2-agonist therapy 

compared to inhaled corticosteroid monotherapy to prevent acute exacerbations of 

COPD (Grade 1B). 

Underlying values and preferences: This recommendation places high value on 

reducing the risk of acute exacerbations of COPD together with the comparative 

mortality benefit of combination inhaled corticosteroid/long-acting β2-agonist 

therapy, acknowledging there are no significant differences in serious adverse events 

or incidence of pneumonia between the groups. This recommendation does not 

support the use of inhaled corticosteroid monotherapy in COPD. 

 

23. For patients with stable COPD, we recommend inhaled long-acting 

anticholinergic/long-acting β2-agonist therapy or inhaled long-acting anticholinergic 

monotherapy, since both are effective to prevent acute exacerbations of COPD 

(Grade 1C). 

Underlying values and preferences: This recommendation places high value on 

reducing the risk of acute exacerbations of COPD.  

 

24. For patients with stable COPD, we recommend maintenance combination of 

inhaled corticosteroid/long-acting β2-agonist therapy or inhaled long-acting 

anticholinergic monotherapy, since both are effective to prevent acute exacerbations 

of COPD (Grade 1C). 
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Underlying values and preferences: This recommendation places high value on 

reducing the risk of acute exacerbations of COPD, and a relatively lower value on the 

risk/consequences of pneumonia. 

   

25. For patients with stable COPD, we suggest maintenance combination of inhaled 

long-acting anticholinergic/corticosteroid/long-acting β2-agonist therapy or inhaled 

long-acting anticholinergic monotherapy, since both are effective to prevent acute 

exacerbations of COPD (Grade 2C). 

Underlying values and preferences: This recommendation places high value on 

reducing the risk of acute exacerbations of COPD. 

 

 

PICO 3: In patients greater than 40 years of age who are previous or current 

smokers diagnosed with COPD, does oral therapy prevent/decrease acute 

exacerbation of COPD? 

In the administration of treatment medication for COPD, the inhalation route has been 

favored for the last 30 years. This technique enables the drugs to act directly on the 

airways, provided that the inhalation device is used correctly. Although inhaled 

medications are not without adverse effects, they are often seen as having a better 

tolerability and safety profile than oral medications. Some medication can only be 

administered orally. Selecting drugs that are orally administered could depend on the type 

of drug and the patient. Furthermore, poor access to inhaled medications can be a 

problem in some countries. We chose to organize our review of oral therapy using the 

following categories: antibiotics, oral corticosteroids, phosphodiesterase inhibitors 

(roflumilast, theophylline), mucolytic agents (N-acetylcysteine, erdosteine, and 

carbocysteine) and statins. (see Table 1 for more details). 

Some of the oral medications, e.g., antibiotics and corticosteroids, are primarily 

prescribed to treat acute exacerbations of COPD. In this review, we did not assess the 

interventions used to treat acute exacerbations; we evaluated the evidence around the use 

of the interventions to prevent/decrease acute exacerbations. 
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Antibiotics 

 

Macrolide antibiotics have a number of antimicrobial, anti-inflammatory, and immune 

modulating effects and have been used for many years in the management of other 

chronic airway diseases including diffuse panbronchiolitis and cystic fibrosis. Given this 

successful use and the significant role airway inflammation and bacterial infection play in 

the pathogenesis of COPD exacerbations there has been increasing interest in the use of 

macrolides to prevent these events.   

 

Five randomized controlled trials comparing the administration of a macrolide versus 

placebo or another agent were identified for final inclusion, of which 3 were ultimately 

included in the analysis based on matched outcomes.21,255,256 

 

Seemungal et al256 conducted a double blind, randomized, placebo-controlled study of 

erythromycin 250 mg twice daily in 109 patients with moderate to severe COPD and 

found that the frequency of AECOPDs was significantly reduced in the erythromycin 

group [RR=0.648 (95% CI, 0.489-0.859; P = .003)]. A similar randomized placebo 

controlled study by He et al255 using erythromycin 125 mg three times daily found a 

comparable protective effect on exacerbation risk [RR=0.554 (95% CI, 0.314-0.979); 

p=0.042]. Albert et al21 conducted the largest randomized controlled trial of macrolides to 

date (n=1,142) and compared 250 mg of daily azithromycin to placebo for 1 year in 

patients with moderate to severe COPD who had either suffered a similar event in the 

year prior to enrolment or who were using long term oxygen treatment. The number of 

patients who were enrolled based solely on meeting the oxygen requirement was only 

12%. The exacerbation rate was significantly reduced from 1.83 to 1.48 

AECOPDs/patient-year with an RR of 0.83 (95% CI, 0.72-0.95; P = .01) and this 

remained significant after adjustment for sex, FEV1, age, and smoking status. Given the 

similar patient populations and comparable effect sizes the pooled effects [RR=0.73 

(0.58-0.91)] provide high quality evidence to support the use of macrolides for the 

prevention of acute exacerbation. In the Albert study,21 fewer patients in the azithromycin 
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group developed nasopharyngeal colonization during the study with common respiratory 

pathogens, but those who did were more likely to become colonized with organisms that 

were resistant to azithromycin.  The significance of these findings is uncertain, as 

colonization was not associated with increased COPD exacerbation rates or pneumonia.   

There was also a modest increase in the risk of hearing loss in those assigned to 

azithromycin though this was often reversible. Though there was no increase in the risk 

of cardiovascular adverse events in patients taking azithromycin in the Albert study,21 

other large population based studies have suggested that the drug may increase the risk of 

cardiac death and thus patients should be carefully evaluated for predisposing conditions 

or medications before initiating therapy. The cardiac safety of azithromycin in the Albert 

trial may in part be due to the fact that patients with QT prolongation or taking other 

drugs that could prolong the QT were excluded. The data from the available clinical trials 

demonstrates that regular macrolide therapy definitively reduces the risk of acute 

exacerbations. Though these results are robust and would support a level 1 

recommendation, safety data from the largest of these studies (Albert et al.)21 raise 

concerns about the development of antibiotic resistance as well as hearing loss. In 

addition, data from large observational studies in other populations suggests the potential 

for cardiovascular side effects (including prolongation of the QT interval) although these 

were not observed in the randomized trials reviewed for these guidelines. Based on these 

potential safety concerns, macrolide therapy is suggested (level 2A) as a therapeutic 

option in patients with a history of exacerbations and clinicians should be aware of the 

potential for adverse effects in individual patients for whom they are considering 

treatment. The duration and exact dosage of macrolide therapy is unknown but given the 

efficacy of the macrolides strategies to mitigate these potential adverse effects are 

recommended. 

 

26. For patients with moderate to severe COPD, who have a history of one or more 

moderate or severe COPD exacerbations in the previous year despite optimal 

maintenance inhaler therapy, we suggest the use of a long term macrolide to prevent 

acute exacerbations of COPD (Grade 2A). 
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Underlying values and preferences: This recommendation places high value on the 

prevention of COPD exacerbations. However, clinicians prescribing macrolides need 

to consider in their individual patients the potential for prolongation of the QT 

interval and hearing loss as well as bacterial resistance. The duration and exact 

dosage of macrolide therapy is unknown. 

 

Corticosteroids 

 

Systemic oral corticosteroids for the long-term treatment of COPD are not recommended1 

(GOLD guidelines) but their use is recommended for treating acute exacerbations of 

COPD (GOLD guidelines).1 Systemic corticosteroids have been shown to improve 

symptoms, lung function, reduce rate of treatment failure, and shorten length of hospital 

stay.257-260 The effect of preventing a subsequent exacerbation is more controversial and 

was the focus of our review of the literature.   

 

Four studies addressed hospitalization within 30 days following an 

exacerbation257,259,261,262 while 2 studies addressed hospitalization for AECOPD at 6 

months.259,263 Aggarwal et al261 compared 2-weeks of either hydrocortisone or 

methylprednisolone along with standard therapy in patients treated for AECOPD in the 

emergency department. They found no difference in the readmission rate for AECOPD 

between the two groups during the two-week follow up period [OR 0.18(0.01-3.85)]. 

Niewoehner et al259 randomized patients hospitalized for AECOPD to 8 weeks of 

corticosteroids, 2 weeks of corticosteroids with 6 weeks of placebo or 8 weeks of 

placebo. Compared to placebo there was a reduction in the treatment failure rate for the 

combined corticosteroid group at 30 days (23% vs. 33%, p=0.04), but there was no 

difference in the 30-day readmission rates between the corticosteroid group and placebo 

(4% vs. 5%) leading to a non-significant OR of 0.54 (0.10-2.88). Another study treated 

COPD outpatients for an AECOPD with either high dose inhaled budesonide/formoterol 

or 30 mg of prednisolone daily and inhaled formoterol twice daily for two weeks 

(Stallberg 2009).262 Three patients (5.6%) in the prednisolone group and one patient 

(1.8%) in the inhaled therapy group required hospitalization during the 12-week follow-
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up period providing a non-significant odds ratio for hospitalization of 1.02 (0.06-16.71). 

Aaron et al257 published a study treating patients presenting to the emergency department 

with an AECOPD not requiring admission to the hospital with either prednisone 40mg 

daily or placebo once daily for 10-days.257 Prednisone reduced the 30-day risk of the 

combined endpoint of unscheduled physician visit or return to the emergency department 

compared to placebo (27% vs. 43%, p=0.05), and there was trend toward lower 

hospitalization in the prednisone group as well (11% vs. 21%, p=0.11). The calculated 

odds ratio for hospitalization favored the prednisone group in this study [0.40(0.16-

0.99)]. The pooled data from these studies suggest that systemic corticosteroids when 

being used to treat an AECOPD can reduce 30-day readmission rates due to recurrent 

AECOPD {OR 0.43(0.20-0.91)}.    

 

Rice et al263 randomly assigned COPD patients on chronic corticosteroid therapy to either 

their usual dose of corticosteroids for 6 months or gradual tapering off of corticosteroid 

therapy at a rate of 5mg/week. The primary outcome of the study was the average number 

of AECOPD during the 6-month treatment period. There was no difference in the number 

of exacerbations between the two groups. Additionally, there were three admissions 

(15%) in the continuous group and none in the tapering group leading to an odds ratio of 

7.40 (0.36-153.8). The previously discussed Niewoehner trial259 also failed to show a 

reduction in six-month hospitalizations between placebo and the group treated with 8 

weeks of systemic corticosteroids {OR 1.07 (0.49-2.36)}. When pooling the data from 

these studies there is no evidence to support that treating an AECOPD with systemic 

corticosteroids reduces future exacerbations during the following six-months {OR 1.6 

(0.34-7.51)}. This would not preclude the short-term use of systemic corticosteroids for 

treating an AECOPD in either the outpatient or inpatient setting.           

 

27. For patients with an acute exacerbation of COPD in the outpatient or inpatient 

setting, we suggest that systemic corticosteroids be given orally or intravenously to 

prevent hospitalization for subsequent acute exacerbations of COPD in the first 30-

days following the initial exacerbation (Grade 2B). 
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Underlying values and preferences: We place high value on reducing recurrent 

exacerbations in the first 30-days following an initial acute exacerbation of 

(AECOPD) by treating the AECOPD with systemic corticosteroids. This 

recommendation takes into consideration the risks associated with short-term use of 

systemic corticosteroids, which include hyperglycemia, weight gain and insomnia, 

but the benefits of this intervention are felt to outweigh the risks. The use of systemic 

corticosteroids to treat an acute exacerbation has not been shown to reduce acute 

exacerbations beyond the 30-day window. Furthermore, there is no evidence to 

support the use of chronic corticosteroids to reduce AECOPD and the risks of 

hyperglycemia, weight gain, infection, osteoporosis, and adrenal suppression far 

outweigh any benefits. 

 

28. For patients with an acute exacerbation of COPD in the outpatient or inpatient 

setting, we recommend that systemic corticosteroids not be given orally or 

intravenously for the sole purpose of preventing hospitalization due to subsequent 

acute exacerbations of COPD beyond the first 30-days following the initial acute 

exacerbation of COPD (Grade 1A). 

Remark: This does not preclude the use of systemic corticosteroids for the treatment 

of acute exacerbation of COPD (AECOPD). 

Underlying values and preferences: We place high value on reducing recurrent 

exacerbations in the first 30-days following an initial AECOPD by treating the 

AECOPD with systemic corticosteroids. This recommendation takes into 

consideration the risks associated with short-term use of systemic corticosteroids, 

which include hyperglycemia, weight gain and insomnia, but the benefits of this 

intervention are felt to outweigh the risks. The use of systemic corticosteroids to treat 

an acute exacerbation has not been shown to reduce acute exacerbations beyond the 

30-day window. Furthermore, there is no evidence to support the use of chronic 

corticosteroids to reduce AECOPD and the risks of hyperglycemia, weight gain, 

infection, osteoporosis, and adrenal suppression far outweigh any benefits. 

 

Phosphodiesterase 4 (PDE 4) Inhibitor 
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The phosphodiesterase 4 (PDE4) inhibitor, roflumilast, has been evaluated for its ability 

to prevent future exacerbations in moderate to severe COPD patients with a history of 

chronic cough and sputum production and exacerbations.  

 

Two of the included studies264,265 were large, placebo controlled multicenter studies. The 

results from the centers participating in the Calverley 2009 trial264 were pooled as the 

protocols were identical for the participating centers. Four of the studies compared 

roflumilast to placebo and one (Fabbri 2009) compared roflumilast and either salmeterol 

(Fabbri 2009A) or tiotropium (Fabbri 2009B) to the bronchodilator alone and was 

therefore analyzed as two separate studies.265 One study226 was actually a post-hoc 

analysis of the 2 studies reported in the Calverley 2009 paper264 looking at the value of 

roflumilast in reducing the frequency of COPD exacerbations in the frequent exacerbator 

phenotype (> 2 exacerbations in the previous year) as compared to the infrequent 

exacerbator phenotype. One study266 had FEV1 as a primary outcome and COPD 

exacerbations as a secondary outcome. Because the study was only 12 weeks in duration 

and the number of exacerbations was low in both the placebo and roflumilast group, this 

study was excluded from the pooled data.  

 

We were able to match 3 studies, one from Calverley 2009 and 2 from Fabbri 2009 that 

reported median time to first COPD exacerbation.264,265 The mean hazard ratio was 0.87 

CI 0.80,0.95) for roflumilast. Two studies152,226 reported the number of subjects 

experiencing two or more exacerbations per year. The hazard ratio for roflumilast was 

0.95 (CI 0.83,1.08). Four of the studies,264,265 2 from Calverley 2009 and 2 from Fabbri 

2009 were matched to report mean rate of exacerbations per year although the two 

Fabbri265 studies included mild in addition to the moderate and severe exacerbations 

alone counted in the Calverley papers.152,264 The hazard ratio for roflumilast was 0.85 (CI, 

0.79,0.92). 

 

Each of the included trials for the pooled exacerbation data were large, well designed 

studies. However, they only included a subset of COPD patients with Grade III/IV 
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obstruction (FEV1<50% predicted), a history of chronic bronchitis, and at least one 

reported exacerbation requiring treatment or hospitalization in the previous year. There 

were a number of medication exclusions for the trials. Most226,264,265 excluded the use of 

theophylline and inhaled corticosteroids (ICS). Over 40% of patients in both the 

roflumilast and placebo groups had been chronically treated with ICS prior to the studies 

and previous studies have suggested that ICS withdrawal may be associated with an 

increased subsequent risk of exacerbations. Chronic use of ICS in a dose up to 2,000 ug 

of beclomethasone equivalent was allowed in the Calverley 2007 study.152 This may be 

the explanation for the somewhat lower mean exacerbation rate in both the placebo and 

roflumilast treated groups in this study as compared to the other studies that excluded 

ICS. However, the benefit of roflumilast in reducing exacerbations was similar in 

subjects previously on ICS and those not previously on these medications in the latter 

studies. 

 

The use of long-acting muscarinic agents was excluded in each of the studies aside from 

the Fabbri 2009 study specifically looking at the benefit of roflumilast versus placebo 

added to tiotropium.265 The use of long-acting beta-agonists was excluded from the 

Calverley 2007 study.152 Each of the studies had a number of secondary endpoints 

including pre- and post-bronchodilator FEV1 and both of these values were increased by 

a statistically significant amount in each study. The improvements in pre-bronchodilator 

FEV1 between the roflumilast and placebo treated groups ranged from 39 ml152 to 80 ml 

when added to tiotropium.265 The post bronchodilator improvement ranged from 36 ml152 

to 81 when added to tiotropium.265 In the Lee 2011 smaller study looking at the benefit of 

roflumilast versus placebo in Asian COPD patients with slightly less severe airflow 

obstruction compared to those enrolled in the exacerbation studies improvements in pre 

bronchodilator FEV1 averaged 95 ml and 79 ml post bronchodilator FEV1 (both 

p<0.0001).266 

 

Side effects of nausea, diarrhea, headache, and weight loss averaging about 2.1 kg were 

more common in the roflumilast treated patients and led to increased patient withdrawals 
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particularly in the first 3-4 weeks of the study. This may limit the use of this medication 

in the clinical setting. 

 

29. For patients with moderate to severe COPD with chronic bronchitis and a 

history of at least one exacerbation in the previous year, we suggest the use of 

roflumilast to prevent acute exacerbations of COPD (Grade 2A). 

Underlying values and preferences: Clinicians prescribing this medication need to 

advise their patients of the potential side effects of weight loss and diarrhea. Patients 

may have to discontinue the therapy because of side effects. The decision to prescribe 

this medication should also be informed by the fact that there is limited data for 

supplemental effectiveness in patients concurrently using inhaled therapies. 

 

Theophylline 

 

Theophylline has been used to treat airway diseases for decades. Its bronchodilator 

effects are mediated through inhibition of phosphodiesterase 3267 though this requires 

fairly high serum levels, which are associated with frequent side effects including nausea, 

vomiting, and gastroesophageal reflux as well as headache. At lower doses theophylline 

also likely has anti-inflammatory effects though these may be mediated through 

phosphodiesterase 4 inhibition and activation of histone deacetylase-2, which down-

regulates a number of inflammatory genes. The drug is metabolized by the hepatic 

cytochrome p450 system and thus also has a number of important drug interactions. As a 

bronchodilator in patients with COPD theophylline improves lung function when added 

to long acting beta agonists and there is some evidence that it may also reverse 

corticosteroid resistance in this group. 

 

Of the 18 studies of oral theophylline compared with placebo and/or an active 

comparator, 2 of the studies268,269 met criteria for further review. Rossi et al268 

randomized 854 patients with COPD (FEV1<70% predicted) to one of two doses of 

formoterol (12 or 24 ucg twice daily), oral slow release theophylline twice daily and 

titrated to 8-20 mg/L 3-4 hours after dosing, or placebo for one year. The primary 

Page 86 of 225

Downloaded From: http://journal.publications.chestnet.org/ on 10/21/2014



 86

endpoint of the study was FEV1 but the number of patients experiencing moderate to 

severe exacerbations were also assessed and were reduced in both the formoterol dosage 

arms as compared to placebo. There was no difference in the number of patients with 

exacerbation in those randomized to theophylline versus those assigned to placebo. 

Gastrointestinal side effects were three-fold higher in those receiving theophylline than 

either formoterol arm and this led to 27% withdrawal in the first 3 months of the study. 

Zhou et al269 performed a one-year, randomized double blind, parallel group, and 

placebo-controlled trial of slow release theophylline 100mg twice daily in 110 patients 

with COPD (FEV1> 30% predicted but poor response to acute bronchodilators). The odds 

of exacerbation in the theophylline group were reduced (0.73) versus placebo though the 

risk of gastrointestinal side effects was also again higher in those receiving theophylline. 

The pooled analysis of these two studies revealed an effect estimate of 0.83 (0.47, 1.47). 

This suggests a moderate quality of evidence supporting theophylline in the prevention of 

acute exacerbations.  From a clinical standpoint, there are no studies examining the role 

of theophylline as add on therapy in patients with ongoing exacerbations despite inhaled 

therapies though this is a common manner in which the drug is used. The unfavorable 

side effect profile of theophylline as compared to inhaled agents that more clearly reduce 

exacerbations also makes treatment with the drug less useful.     

 

30. For stable patients with chronic obstructive pulmonary disease, we suggest 

treatment with oral slow-release theophylline twice daily to prevent acute 

exacerbations of COPD (Grade 2B). 

Underlying values and preferences: Physicians should inform their patients that 

theophylline may reduce the number of exacerbations in patients with COPD who are 

being treated with maintenance bronchodilator therapy and inhaled corticosteroids 

and who continue to have periodic exacerbations. Patient decisions may also be 

informed by the relatively narrow therapeutic window with respect to adverse effects 

of treatment with theophylline. Physicians should use the lowest effective dose in 

prescribing theophylline in order to avoid adverse effects. Theophylline use requires 

vigilance on the part of the physician in order to avoid serious drug interactions, 

which lead to changes in serum theophylline levels.  Patients should be advised that 
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changes in tobacco use habits will affect serum theophylline levels, and that their 

physicians should be advised if they stop smoking while taking theophylline. 

 

N-acetylcysteine 

 

Patients with COPD and chronic bronchitis may have exacerbations of their condition 

because of thick secretions that are difficult to eliminate from the tracheobronchial tree.  

N-acetylcysteine (NAC) has been proposed as an agent, which may act as a mucolytic in 

the respiratory tract and aid in the elimination of secretions. NAC acts by reducing the 

viscosity of respiratory secretions as a result of the cleavage of disulfide bonds.270 In 

patients with COPD and chronic bronchitis, oral NAC has been proposed as a mucolytic 

agent because it is rapidly absorbed from the gastrointestinal tract after ingestion, it has 

been reported to be rapidly present after ingestion in an active form in lung tissue and 

respiratory secretions, and is well tolerated except for rare patients with gastrointestinal 

adverse effects.271 Investigators first suggested that NAC might be effective in reducing 

exacerbations of COPD more than three decades ago.271,272 

 

We identified 11 randomized controlled trials comparing the administration of N-

acetylcysteine versus placebo or another agent of which three were ultimately included in 

the meta-analysis based on matched outcomes (Hansen 1994, Pela 1999, Zheng 2014).273-

275 The other studies276-281 were either not at the patient level but at the exacerbation 

count level, or had exacerbations as a secondary outcome measure.  

 

Hansen and co-workers randomized 129 patients to a prospective, placebo-controlled, 

double blind study with oral NAC administered twice daily as the study intervention.  

The authors found that study patients had an improvement in subjective complaints using 

the General Health Score, an established psychiatric instrument measuring symptomatic 

wellbeing. This finding was mitigated by the fact that the scores were different between 

the two groups at baseline. The number of exacerbations in the NAC group was not 

significantly different than the placebo group.273 

 

Page 88 of 225

Downloaded From: http://journal.publications.chestnet.org/ on 10/21/2014



 88

Pela and associates studied 169 patients randomized to receive NAC, 600 mg orally once 

per day, versus placebo.274 The primary outcome measurement in this study was the rate 

of COPD exacerbation, which was reduced by 41% in intervention patients as compared 

with controls. The study drug reduced the number of patients having multiple 

exacerbations, and pulmonary function measurements were slightly but significantly 

improved. NAC was well tolerated, with no difference in adverse events between the two 

groups. 

 

In the largest study to date, Zheng and colleagues randomized 1,006 patients to receive 

NAC, 600 mg orally twice daily versus placebo.275 This study was a large, multi-center, 

prospective, placebo-controlled, parallel group study performed in China. Patients were 

selected for this study if they had moderate-to-severe COPD based on spirometric 

measurements, were between the age of 40 and 80, and had at least two exacerbations of 

COPD within the two years prior to enrollment. Patients were also stratified according to 

their use of inhaled corticosteroids. The exacerbation rate was 1.16 in the NAC group 

compared with 1.49 in the placebo arm, providing a risk ratio of 0.78 for the NAC study 

group. Time to first exacerbation was not different between the study and placebo groups, 

but time to second and third exacerbation was shorter in the placebo arm. NAC appeared 

to be more effective in GOLD II patients than in GOLD III patients, with time to the first 

exacerbation being longer in the former group compared with the latter. The incidence of 

adverse effects attributed to the study drug did not differ between the NAC and placebo 

groups. 

 

When examined together, the combined data from Hansen, Pela, and Zheng demonstrate 

a reduction in the rate of exacerbations in COPD associated with the use of NAC when 

compared with placebo (OR=0.61, CI: 0.37-0.99). Although conclusions are limited by 

the sample size of the studies assessed, oral NAC is well tolerated and appears to 

represent a low risk to patients. 

 

31. For patients with moderate to severe chronic obstructive pulmonary disease and 

a history of two or more exacerbations in the previous two years, we suggest 
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treatment with oral N-acetylcysteine to prevent acute exacerbations of COPD (Grade 

2B). 

Underlying values and preferences: Physicians should inform their patients that N-

acetylcysteine may reduce the number of exacerbations in patients with COPD who 

are being treated with maintenance bronchodilator therapy and inhaled corticosteroids 

and who continue to have periodic exacerbations. Patient decisions may also be 

informed by the low risk of adverse effects of treatment with N-acetylcysteine. 

 

Erdosteine 

 

Erdosteine, a mucolytic, has potential to reduce exacerbations in COPD patients. The 

only study identified in the systematic review was a small-randomized controlled trial282 

of 124 patients studied over 8 months. Therefore, we determined that there is insufficient 

evidence to support a recommendation about the use of erdosteine for the prevention of 

COPD exacerbations. 

 

Carbocysteine 

 

S-carboxymethylcysteine (carbocysteine or S-CMC) is a thiol derivative of L-cysteine 

and is available as S-CMC or its lysine salt (S-CMC-lys), which is cleaved in the 

gastrointestinal tract to the active drug S-CMC. This drug is a mucolytic agent, which is 

available in Europe and Asia that has been demonstrated to reduce sputum viscosity and 

increase mucociliary transport.283 

 

There were only 3 studies284-286 that were deemed to be of sufficient quality to be 

included, but a pooled analysis could not be performed because of the heterogeneous 

nature of the studies. S-CMC-lys was given to patients in a multi-center randomized 

placebo controlled trial performed in 662 outpatients with a diagnosis of chronic 

obstructive bronchitis.284 Patients were randomized to SCMC-Lys daily, placebo or 

intermittent treatment with alternating 1-week courses of SCMC-Lys and placebo for 6 

months. The percentage of patients who were exacerbation free during the 6-month trial 

Page 90 of 225

Downloaded From: http://journal.publications.chestnet.org/ on 10/21/2014



 90

was significantly greater in the group randomized to once daily SCMC-Lys compared to 

placebo (70.4% vs. 54.1%, p = 0.001), and the time to first AECOPD was prolonged 

compared to placebo. Another trial enrolled 109 patients with obstructive chronic 

bronchitis to either carbocysteine or placebo for a six-month winter period, but they 

found no difference in the number of acute exacerbations of chronic bronchitis between 

the two groups.285 

 

The largest study to date has been the PEACE Study which randomized 709 COPD 

outpatients with a history of at least 2 AECOPDs in the previous two years to either 

placebo or carbocysteine for one year. There was a significant reduction in the number of 

exacerbations in the carbocysteine group compared to placebo resulting in a risk ratio of 

0.75 (0.62-0.92) with the difference becoming significant after six-months of therapy 

(Zheng 2008, Lancet).286 These studies did not permit a pooled analysis therefore we can 

only suggest that carbocysteine may be beneficial in reducing AECOPD but more data 

from randomized placebo controlled clinical trials are needed before an evidence based 

recommendation could be made.          

 

32. For stable outpatients with COPD who continue to experience acute 

exacerbations of COPD despite maximal therapy designed to reduce acute 

exacerbations of COPD, we suggest that oral carbocysteine could be used to prevent 

acute exacerbations where this therapy is available (CB).   

Underlying values and preferences: This suggestion places high value on 

prevention of acute exacerbations of COPD with minimal risks associated with 

carbocysteine. The main adverse events reported in the studies were mild 

gastrointestinal symptoms.  

 

Statins 

 

Statins are well known and widely prescribed for their lipid lowering effects and 

improved outcomes related to cardiovascular disease. Statins are also known for their 
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pleotropic effects, which include an anti-inflammatory effect. In view of this attribute, 

statins have been evaluated for their role in preventing COPD exacerbations.  

 

We found 5 observational studies,287-291 which explored the impact of statins on COPD 

exacerbations as reflected in large patient databases. Hospitalizations decreased for the 

patients receiving statins in three studies RR 0.66 (0.51-0.85), OR 0.68 (0.44-1.04) and 

HR 0.66 (0.60-0.74).289-291 Two studies were pooled on COPD exacerbations, resulting in 

a pooled effect estimate OR 0.58 (0.45-0.74)288,291 in favor of statins. These observational 

studies all significantly supported an effect of statins on reducing COPD exacerbations. 

However, the authors of these studies concluded that an RCT would be needed to support 

their results.  

 

A prospective RCT by Criner et al,292 included 885 patients with moderate to severe 

COPD, who met at least one of the following criteria within the previous year: use of 

supplemental oxygen, receipt of systemic glucocorticoids or antibiotics, or emergency 

room or hospital admissions for COPD exacerbations. Patients who had known 

cardiovascular risk factors and met criteria for statin use based on current guidelines, 

were excluded. After recruitment of 885 of the anticipated 1,200 patients, who were to be 

treated for 12-36 months, the trial was stopped due to futility by the data safety and 

monitoring board which concluded there was no signal for an immediate or delayed 

effect in an intention to treat analysis in the entire cohort or in any subgroup analyses. 

The COPD exacerbation rate per person-year was 1.36 +-1.61 and 1.39 +- 1.73 (p=0.54) 

in statin and placebo groups respectively. There was no effect on emergency room visits, 

unscheduled visits or severity of exacerbations. Furthermore no effect was seen in 

reducing severe exacerbations or hospitalizations. This RCT was determined to have a 

low risk of bias from the Cochrane Risk of Bias Tool. Accordingly, the highest level of 

evidence did not support the use of statins in COPD in the role of preventing 

exacerbations.  
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33. For patients with moderate to severe COPD who are at risk for COPD 

exacerbations, we do not recommend using statins to prevent acute exacerbations of 

COPD (Grade 1B). 

Underlying values and preferences: We place high value on reducing exacerbations 

in patients with COPD and thus do not recommend statins for prevention of acute 

exacerbations. However, patients with COPD may meet accepted criteria for initiation 

of statins due to the presence of cardiovascular risk factors. 

 

Novel NEW Therapies not included in the Guidelines 

Several novel new therapies are now in different stages of development for use alone or 

in combination with other agents in the management of COPD. Studies examining the 

effect of these agents on COPD exacerbations are either non-existent or too small to 

include in the current guidelines. A short description of such agents is included here. 

Most of the novel agents, which were recently approved, or in late stage of development 

include once daily LABAs (eg, oladaterol, vilanterol), or LAMAs (eg, umeclidinium, 

glycopyrronium) delivered through novel delivery devices. Olodaterol, recently approved 

by the U.S. FDA for COPD, is a new ultra-long-acting inhaled β-agonist that offers the 

potential adherence and therapeutic advantage of once daily therapy.227,228 Additionally, 

multiple formulations of combination of once daily agents that use combinations of 

LABAs and LAMAs (vilanterol/umeclidinium, tiotropium/olodaterol, 

aclidomium/formoterol, glycopyrronium/indacaterol, glycopyrronium/formoterol) are 

under development.226,229-241 One such combination is vilanterol/umeclidinium, was 

recently approved by the FDA for COPD as once daily combination bronchodilator 

therapy.242-245 Similarly, once daily LABA/ICS formulations are being investigated. One 

such agent recently approved is a once daily ICS/LABA combination 

(fluticasonefuorate/vilanterol).190,193,196,199,246,247 Several recent studies report that the 

ICS/LABA combination improves lung function and reduces exacerbations more 

effectively than either of its mono-components. 

 

A large long-term study investigating fluticasonefuorate/vilanterol in patients with 

cardiovascular risk factors (SUMMIT study) is currently underway.248 Other novel agents 
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in early development are those that target airway inflammation in COPD, such as 

adenosine A2A-receptor agonists, inhibitors of pro-inflammatory pathways, and 

activators of anti-inflammatory pathways are under investigation. Among these are 

mimics of IL-10 and inhibitors of (a) TNF-α, (b) chemokines, (c) nuclear factor (NF)-κB; 

(d) p38 mitogen-activated protein kinase (MAPK), (e) phosphoinositide 3-kinase (PI3K), 

and (f) LTB4. Other drugs under investigation include those with anti-oxidant effects and 

drugs that may have effects on lung regeneration (retinoids) and mucoactive drugs.237,249-

254 

 

CONCLUSIONS 

 

These guidelines provide the clinician evidence-based information on therapies to prevent 

COPD exacerbations using an objective rigorous evidence-based approach to the 

assessment of the existing literature regarding non-pharmacologic, inhaled and oral 

therapies. We have avoided providing opinions but rather provide objective assessment of 

each recommendation where the data is robust enough to provide a meaningful 

conclusion based on the available data. This assessment also highlights areas where more 

research is needed as demonstrated by consensus-based recommendations as well as 

recommendations that were given a grade of C.  It is clear that large gaps in knowledge 

currently exist about exacerbation prevention that limits our ability to prioritize one type 

of therapy over another or make recommendations about combinations of therapy to 

prevent exacerbations. Hopefully future research will evaluate combinations of therapies 

across PICO groups and their impact on exacerbation prevention. 

 

Newer therapies that are soon to be released for clinical use or that are currently under 

investigation that focus on the prevention of COPD exacerbations, also promise to 

rapidly improve the future armamentarium for the treatment of the patient with COPD. 
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Patient with COPD 
 

(>40 yrs. of age, previous or current smoker, post bronchodilator FEV1/FVC <0.70) 

At risk for acute exacerbation of COPD (AECOPD), e.g., acute event that requires 
antibiotic and/or systemic corticosteroids (moderate: at home, doctor’s office or ER; severe: in 

hospital) 

Recommended 

 
- Annual influenza 

vaccine 

- Pulmonary 

rehabilitation  
(AECOPD < 4 

weeks) 

- Education and 

case management 
with monthly 

follow-up 

 

 

Not Suggested  
 

- Pulmonary 

rehabilitation 

(AECOPD > 4 

weeks) 

- Education or case 

management 

alone 

- Education with 

action plan but 

without case 

management 

- Telemonitoring 

 

 

Recommended 

 
-LABA vs. placebo 

-LAMA vs. placebo 

LABA or SAMA  

- ICS (LABA 

combination) vs. 

placebo, LABA or ICS 

alone  

-LABA 

(anticholinergic or 

ICS) or 

anticholinergic 

monotherapy  
 

 

 

Suggested 

 
- SAMA + SABA vs. 

SABA 

- SAMA + LABA vs. 

LABA 

- SAMA vs. SABA  

- LABA vs. SAMA  

- LAMA/ICS/LABA 

vs. placebo  

 

 

Suggested 

 
- Long-term macrolides 

- PDE4 inhibitors 

- Theophylline 

- N-acetylcysteine  

- Carbocysteine 
 

 

 

 

Not Recommended 

 
- Systemic 

corticosteroids in an 

attempt to decrease 

AECOPD >t 30 days 

after initial event 

- Statins  

 

 
 

 

 

 

PICO 1: Non pharmacological therapies PICO 3: Pharmacological oral therapies PICO 2: Pharmacological inhaled therapies 

Suggested 

 
- Pneumococcal 

vaccine 

- Smoking 

cessation 

- Education and 

action plan and 

case management 
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Figure 1  

Decision tree for prevention of acute exacerbations of COPD according to 3 key clinical questions using the PICO format: non-pharmacologic therapies, inhaled therapies, and oral 

therapies.   

Note: The wording used is “Recommended or Not Recommended” when the evidence was strong (Level 1) or  “Suggested or Not Suggested” when the evidence was weak (Level 

2). 

Abbreviations: LABA, long-acting beta agonist; LAMA, long-acting muscarinic antagonist; ICS, inhaled corticosteroids; SAMA short-acting muscarinic antagonist; SABA, 

short-acting beta agonist. 
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Table 1. PICO Questions 

 

Key Question 1:  In patients > 40 yrs. old who are previous or current smokers diagnosed with COPD, do non-pharmacologic 

treatments and vaccinations prevent acute exacerbations? 

Section Population Intervention (s)  Comparator Outcome 

Non-

pharmacologic 

treatment and 

vaccinations 

• Adults with 

COPD > 40 

yrs. 

• Previous or 

current smoker 

• Diagnosis 

confirmed by 

spirometry 

FEV1/FVC < 

0.70  

Non-pharmacologic treatment and 

vaccinations (includes self management, 

intensive education, vaccinations, 

rehabilitation, telemedicine, integration of 

information technology platforms).                              

• Education: 

Educational sessions on COPD without 

support intervention other than physician 

visits. 

• Self-management: 

a. Educational sessions on COPD with on-

going support/empowerment from a case 

manager/COPD educator, through visit, 

telephone calls or information technology. 

b. Education sessions on COPD with 

telemedicine-based programs without 

support intervention such as the presence 

of a case manager: tele-monitoring, tele-

intervention, that include stationary and 

mobile device applications. 

c.  In-home monitoring without 

educational component 

• Pulmonary rehabilitation: (in and out 

patient) 

Education sessions on COPD with an 

exercise-training program (home, 

community, outpatient or inpatient for 

minimum of 4 weeks/12 sessions). 

• Vaccinations: 

Flu and Pneumococcal vaccination                                        

• Smoking Cessation 

Usual 

care/community 

standard of care 

at that time 

• Exacerbations requiring 

change in medication 

(antibiotic and/or 

prednisone) 

• Emergency 

room/department and 

hospital 

admissions/readmissions 

• Unscheduled physician 

visits 

• Change in location of care 

• Time to first exacerbation 

• Exacerbation rate 
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Key Question 2:  In patients > 40 yrs. old who are previous or current smokers diagnosed with COPD, does maintenance 

inhaled therapy prevent acute exacerbations? 

Section Population Intervention (s)  Comparator Outcome 

Maintenance 

inhaled 

therapy 

• Adults with 

COPD > 40 

yrs. 

• Previous or 

current smoker 

• Diagnosis 

confirmed by 

spirometry 

FEV1/FVC < 

0.70 

Maintenance inhaled therapy:  

• Long acting anticholinergics 

• Short acting anticholinergics alone and in 

combination with short-acting beta-agonists 

• Inhaled corticosteroids 

• Long-acting beta-agonists (Formoterol, 

Salmeterol, Indacaterol) 

• Combination of long-acting anticholinergics, 

inhaled corticosteroids, and long-acting beta-

agonists 

• Should not include short acting reliever 

medications (short-acting beta agonists alone)  

• Short-acting 

bronchodilators 

• Combination 

therapies 

compared to 

single modality 

• Studies where 

control arm 

includes 

treatment 

• Head to head 

comparison 

• Exacerbations requiring 

change in medication 

(antibiotic and/or 

prednisone) 

• Emergency 

room/department and 

hospital 

admissions/readmissions 

• Unscheduled physician 

visits 

• Change in location of 

care 

• Time to first 

exacerbation 

• Exacerbation rate 
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Key Question 3: In patients > 40 yrs. age who are previous or current smokers diagnosed with COPD, does oral therapy 

prevent acute exacerbations? 

Section Population Intervention (s)  Comparator Outcome 

Oral 

therapy 
• Adults with 

COPD > 40 

yrs. 

• Previous or 

current smoker 

• Diagnosis 

confirmed by 

spirometry 

FEV1/FVC < 

0.70 

Oral therapy:  

• Chronic antibiotic therapy 

• Phosphodiesterase-4 inhibitors 

• Statins 

• Oral or systemic corticosteroid therapy 

• Mucolytics (erdosteine, carbocisteine, n-

acetylcysteine) 

• Theophyllines 

Study-defined 

placebo 
• Exacerbations 

requiring change in 

medication (antibiotic 

and/or prednisone) 

• Emergency 

room/department and 

hospital 

admissions/readmissio

ns 

• Unscheduled physician 

visits 

• Change in location of 

care 

• Time to first 

exacerbation 

• Exacerbation rate 
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Table 2. Study Methods 

 

Key Question 1: In patients > 40 yrs. old who are previous or current smokers diagnosed with COPD, do non-pharmacologic 

treatments and vaccinations prevent acute exacerbations? 

Section 
Types of 

Studies 

Search Terms Inclusion/Exclusion Criteria Databases 

Searched 

Non-

pharmacologic 

treatment and 

vaccinations 

• Systematic 

Reviews/Met

a-Analyses 

• RCTs (if 

available) 

• Otherwise 

Cohort 

Studies, Case 

Series 

Studies, 

Prospective 

Studies, 

Retrospective 

Studies 

• Acute exacerbations 

• COPD, chronic obstructive lung disease, 

emphysema, chronic bronchitis, lung 

diseases (obstructive) 

• Chronic disease management, prevention 

• Non-pharmacologic therapies, education 

• Self management 

• Case management 

• Action plans 

• In-home monitoring 

• Tele-intervention, telehealth, tele-health, 

Ehealth, e-health, telehealthcare, 

telecare, telemedicine, tele-monitoring, 

Emedicine, telecommunications and 

medicine, teleconsult 

• Respiratory rehabilitation pulmonary 

rehabilitation, (exercise, exercise 

training, activity, physical activity, 

exercise movement techniques, muscle 

training, kinesiotherapy, strength, 

training, walking, ambulation, 

mobilization, mobility, fitness 

exercise)—only if exercise is included 

• Immunizations, vaccination, influenza 

prevention, pneumococcal prevention 

• Smoking cessation 

• English language studies 

• No date restrictions 

• Studies will be included based 

on population, intervention, 

comparison and outcome.  

• Include studies with follow-up 

duration of 3 months or greater 

and studies with follow-up 

duration of 6 months or 

greater.  

• Primary and secondary 

outcomes will be included. If 

studies are included that 

examined an outcome of 

interest as a secondary 

outcome, the assessment of the 

secondary outcomes will be 

carefully examined and the 

body of evidence will be 

downgraded for risk of bias, if 

deemed necessary. 

• National 

Guidelines 

Clearinghouse 

• Guidelines 

International 

Network 

• PubMed 

• Cochrane 

Library 
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Key Question 2: In patients > 40 yrs. old who are previous or current smokers diagnosed with COPD, does 

maintenance inhaled therapy prevent acute exacerbations? 

Section 
Types of 

Studies 

Search Terms Inclusion/Exclusion Criteria Databases 

Searched 

Maintenance 

inhaled therapy 
• Systematic 

Reviews/Met

a-Analyses 

• RCTs (if 

available) 

• Otherwise 

Cohort 

Studies, Case 

Series 

Studies, 

Prospective 

Studies, 

Retrospective 

Studies 

• Acute exacerbations 

• COPD, chronic obstructive lung disease,  

emphysema, chronic bronchitis, lung 

diseases (obstructive) 

• Chronic disease management, prevention 

• Inhaled therapy 

• Long acting beta agonists 

• Long acting anticholinergics 

• Short acting anticholinergics 

• Inhaled corticosteroids 

• English language studies 

• No date restrictions 

• Studies will be included based 

on population, intervention, 

comparison and outcome.  

• Include studies with follow-up 

duration of 3 months or greater 

and studies with follow-up 

duration of 6 months or 

greater.  

• Primary and secondary 

outcomes will be included. If 

studies are included that 

examined an outcome of 

interest as a secondary 

outcome, the assessment of the 

secondary outcomes will be 

carefully examined and the 

body of evidence will be 

downgraded for risk of bias, if 

deemed necessary. 

• National 

Guidelines 

Clearinghouse 

• Guidelines 

International 

Network 

• PubMed 

• Cochrane 

Library 
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Key Question 3: In patients > 40 yrs. age who are previous or current smokers diagnosed with COPD, does oral 

therapy prevent acute exacerbations? 

Section 
Types of 

Studies 

Search Terms Inclusion/Exclusion Criteria Databases 

Searched 

Oral therapy • Systematic 

Reviews/Met

a-Analyses 

• RCTs (if 

available) 

• Otherwise 

Cohort 

Studies, Case 

Series 

Studies, 

Prospective 

Studies, 

Retrospectiv

e Studies 

• Acute exacerbations 

• COPD, chronic obstructive lung 

disease, emphysema, chronic 

bronchitis, lung diseases 

(obstructive) 

• Chronic disease management, 

prevention 

• Oral therapy 

• Antibiotics 

• Erdosteine 

• Carbocisteine 

• N-acetylcysteine 

• Phosphodiesterase-4 inhibitors 

• Statins 

• Oral or systemic corticosteroids 

• Mucolytics 

• Theophyllines 

• English language studies 

• No date restrictions 

• Studies will be included based 

on population, intervention, 

comparison and outcome.  

• Include studies with follow-up 

duration of 3 months or greater 

and studies with follow-up 

duration of 6 months or greater. 

• Primary and secondary 

outcomes will be included. If 

studies are included that 

examined an outcome of 

interest as a secondary 

outcome, the assessment of the 

secondary outcomes will be 

carefully examined and the 

body of evidence will be 

downgraded for risk of bias, if 

deemed necessary. 

• National 

Guidelines 

Clearinghouse 

• Guidelines 

International 

Network 

• PubMed 

• Cochrane 

Library 
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Table 3. Rating the confidence in the estimate of the effect 

 

Quality of the evidence Level of confidence in the estimate of the effect 

High We are very confident that the true effect lies close to that of the 

estimate of the effect 

 

Moderate We are moderately confident in the effect estimate: The true effect 

is likely to be close to the estimate of the effect, but there is a 

possibility that it is substantially different 

 

Low Our confidence in the effect estimate is limited: The true effect 

may be substantially different from the estimate of the effect 

 

Very Low We have very little confidence in the effect estimate: The true 

effect is likely to be substantially different from the estimate of the 

effect 

 

Wording of definitions from: H. Balshem et al. / Journal of Clinical Epidemiology 64 

(2011) 401e406 
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Grade of 

Recommendation 

Balance of Benefit 

vs. Risk and 

Burdens (Strength 

of the 

Recommendation: 

Level 1 or 2) 

Methodological Strength of 

Supporting Evidence 

(Quality of Body of 

Evidence: A, B, C, or CB) 

Implications 

Graded Evidence-based Guideline Recommendations 

Strong 

recommendation, 

High-quality 

evidence (1 A) 

Benefits clearly 

outweigh risk and 

burdens, or vice 

versa  

Consistent evidence from 

randomized controlled trials 

without important limitations 

or exceptionally strong 

evidence from observational 

studies.  

Recommendation can 

apply to most patients in 

most circumstances. 

Further research is very 

unlikely to change our 

confidence in the 

estimate of effect. 

Strong 

recommendation, 

Moderate-quality 

evidence (1 B) 

Benefits clearly 

outweigh risk and 

burdens, or vice 

versa 

Evidence from randomized, 

controlled trials with important 

limitations (inconsistent 

results, methodologic flaws, 

indirect or imprecise), or very 

strong evidence from 

observational studies.  

Recommendation can 

apply to most patients in 

most circumstances. 

Higher quality research 

may well have an 

important impact on our 

confidence in the 

estimate of effect and 

may change the 

estimate. 

Strong 

recommendation, 

Low or very low-

quality evidence 

(1 C) 

Benefits clearly 

outweigh risk and 

burdens, or vice 

versa  

Evidence for at least one 

critical outcome from 

observational studies, case 

series, or from randomized, 

controlled trials with serious 

flaws or indirect evidence.  

Recommendation can 

apply to most patients in 

many circumstances. 

Higher quality research 

is likely to have an 

important impact on our 

confidence in the 

estimate of effect and 

may well change the 

estimate. 

Weak 

recommendation, 

High-quality 

evidence (2 A) 

Benefits closely 

balanced with risks 

and burden 

Consistent evidence from 

randomized controlled trials 

without important limitations 

or exceptionally strong 

evidence from observational 

studies. 

The best action may 

differ depending on 

circumstances or 

patients’ or societal 

values. Further research 

is very unlikely to 

change our confidence 

in the estimate of effect. 

Best action may differ 

depending on 

circumstances or 

patients’ or societal 

Weak 

recommendation, 

Moderate-quality 

evidence (2 B) 

Benefits closely 

balanced with risks 

and burden  

Evidence from randomized, 

controlled trials with important 

limitations (inconsistent 

results, methodologic flaws, 

indirect or imprecise), or very 

strong evidence from 
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Table 4. American College of Chest Physicians (CHEST) Grading System 

 

observational studies. values. Higher quality 

research may well have 

an important impact on 

our confidence in the 

estimate of effect and 

may change the 

estimate. 

Weak 

recommendation, 

Low or very low-

quality evidence 

(2 C) 

Uncertainty in the 

estimates of 

benefits, risks, and 

burden; benefits, 

risk and burden may 

be closely balanced  

Evidence for at least one 

critical outcome from 

observational studies, case 

series, or from randomized, 

controlled trials with serious 

flaws or indirect evidence. 

Other alternatives may 

be equally reasonable. 

Higher quality research 

is likely to have an 

important impact on our 

confidence in the 

estimate of effect and 

may well change the 

estimate. 

Non-Graded Consensus-based Suggestions 

Consensus-based 

(CB) 

Uncertainty due to 

lack of evidence but 

expert opinion that 

benefits outweigh 

risk and burdens or 

vice versa 

Insufficient evidence for a 

graded recommendation 

Future research may 

well have an important 

impact on our 

confidence in the 

estimate of effect and 

may change the 

estimate. 
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eTable 1 PICO 1 Non-Pharmacologic Therapies COI Grid 

Recommendation Paul Hernandez, 

MD, FRCPC 

Topic Editor 

(Under 

Management) 

Donna Goodridge, 

RN, PhD Topic 

Editor 

Patricia G. Camp, 

PT, PhD 

Gail Dechman, 

PT, BScPT, PhD 

Marilyn G. 

Foreman, MD, 

FCCP 

Richard A. 

Mularski, MD, 

FCCP 

Michael K. 

Stickland, PhD 

Financial COI Financial COI Financial COI Financial COI Financial COI Financial COI Financial COI 

Description Description Description Description Description Description Description 

1. In patients with COPD, we suggest 

administering the 23-valent 

pneumococcal vaccine as part of overall 

medical management but did not find 

sufficient evidence that pneumococcal 

vaccination prevents acute 

exacerbations of COPD (Grade 2C). 

Underlying values and preferences:  This 

recommendation places high value on the 

benefits of pneumococcal vaccine for 

general health and we endorse existing 

guidelines that recommend it for COPD 

patients. Although evidence does not 

specifically support using the vaccine for 

the prevention of acute exacerbations, 

multiple bodies including the CDC and 

WHO recommend the use of 

pneumococcal vaccine for all adults aged ≥ 

65 and in all those 19-64 years with 

underlying medical conditions such as 

COPD that put them at greater risk of 

serious pneumococcal infection.  

Consultant for a 

number of 

pharmaceutical 

companies 

(Actelion, 

AstraZeneca, 

Boehringer 

Ingelheim, CSL 

Behring; 

GlaxoSmithKline, 

Merck, Novartis, 

Nycomed, Pfizer). 

Has conducted 

clinical research 

with funding going 

to his institution for 

the following 

companies 

(Actelion, 

AstraZeneca, 

Boehringer 

Ingelheim, CSL 

Behring; 

GlaxoSmithKline, 

Novartis, None None 

Principal 

investigator in a 

research project 

that examines 

recovery of 

function following 

an acute 

exacerbation of 

COPD. Will 

present this 

research in 

academic and 

public forums and 

therefore will be 

making public 

statements about 

the subject of the 

guidelines. Holds 

Johnson and 

Johnson stock in 

investment 

portfolio.  None None None 
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Nycomed). 

2. In patients with COPD, we 

recommend administering the influenza 

vaccine annually to prevent acute 

exacerbations of COPD (Grade 

1B).Underlying values and preferences:  

This recommendation places high value on 

the benefits of influenza vaccination for 

general health, the low risk of side effects, 

and existing guidelines that recommend it 

for COPD patients. Although the effect and 

evidence is moderate for the prevention of 

acute exacerbations in COPD, multiple 

bodies including the CDC and WHO 

recommend the use of yearly influenza 

vaccine for all adults, including those with 

COPD. 

Consultant for a 

number of 

pharmaceutical 

companies 

(Actelion, 

AstraZeneca, 

Boehringer 

Ingelheim, CSL 

Behring; 

GlaxoSmithKline, 

Merck, Novartis, 

Nycomed, Pfizer). 

Has conducted 

clinical research 

with funding going 

to his institution for 

the following None None 

Principal 

investigator in a 

research project 

that examines 

recovery of 

function following 

an acute 

exacerbation of 

COPD. Will 

present this 

research in 

academic and 

public forums and 

therefore will be 

making public 

statements about 

the subject of the None None None 
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companies 

(Actelion, 

AstraZeneca, 

Boehringer 

Ingelheim, CSL 

Behring; 

GlaxoSmithKline, 

Novartis, 

Nycomed). 

guidelines. Holds 

Johnson and 

Johnson stock in 

investment 

portfolio.  
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3. In patients with COPD, we suggest 

including smoking cessation counseling 

and treatment using best practices as a 

component of a comprehensive clinical 

strategy to prevent acute exacerbations 

of COPD (Grade 2C).Underlying values 

and preferences: This recommendation 

places high value on the benefits of 

smoking cessation for all individuals. In 

particular, it is the only evidence-based 

intervention that improves prognosis in 

COPD by mitigating lung function decline 

and reduces symptoms. Although the effect 

and evidence for smoking cessation in the 

prevention of acute exacerbations of 

COPD is low, evidence exists to support 

smoking cessation for many reasons: 

smokers with mild COPD who produce 

cough and phlegm achieve substantial 

symptom reductions in the first year after 

smoking cessation with less lung function 

decline and less symptoms upon sustained 

cessation; cigarette smoking may be 

associated with infections such as 

pneumonia; among other general health 

benefits. The benefit from smoking 

cessation outweighs the risks and a myriad 

of strategies have been summarized by 

other guidelines and reviews; in general, 

effective smoking cessation programs 

include behavioral, physiological, and 

psychological components composed of 

acknowledging current smoking followed 

by advice to quit, pharmacological 

therapies (nicotine replacement therapy, 

antidepressants, nicotine receptor modifier 

therapy), and counseling (in-person 

Consultant for a 

number of 

pharmaceutical 

companies 

(Actelion, 

AstraZeneca, 

Boehringer 

Ingelheim, CSL 

Behring; 

GlaxoSmithKline, 

Merck, Novartis, 

Nycomed, Pfizer). 

Has conducted 

clinical research 

with funding going 

to his institution for 

the following 

companies 

(Actelion, 

AstraZeneca, 

Boehringer 

Ingelheim, CSL 

Behring; 

GlaxoSmithKline, 

Novartis, 

Nycomed). None None 

Principal 

investigator in a 

research project 

that examines 

recovery of 

function following 

an acute 

exacerbation of 

COPD. Will 

present this 

research in 

academic and 

public forums and 

therefore will be 

making public 

statements about 

the subject of the 

guidelines. Holds 

Johnson and 

Johnson stock in 

investment 

portfolio.  None None None 
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counseling or by telephone) with cessation 

rates that range from 8.8 – 34.5%.  

Smoking cessation that includes counseling 

and pharmacological interventions are 

cost-effective. 
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4. In patients with moderate, severe or 

very severe COPD who have had a 

recent exacerbation (i.e., < 4 weeks), we 

recommend pulmonary rehabilitation to 

prevent acute exacerbations of COPD 
(Grade 1C).5. In patients with moderate, 

severe or very severe COPD who have 

had an exacerbation > than the past 4 

weeks, we do not suggest pulmonary 

rehabilitation to prevent acute 

exacerbations of COPD (Grade 

2B).Underlying values and preferences: 

The pulmonary rehabilitation 

recommendations place high value on 

pulmonary rehabilitation reducing the risk 

of hospitalizations in COPD patients who 

have had a recent COPD exacerbation (i.e., 

< 4 weeks post hospitalization). While it 

has been well established that pulmonary 

rehabilitation improves quality of life, 

exercise tolerance and dyspnea, these 

recommendations do not support 

pulmonary rehabilitation for the prevention 

of hospitalizations in COPD patients > 4 

weeks post recent hospitalization.         None None 

Has received 

support from 

industry to develop 

a network of 

respiratory 

rehabilitation 

programs for 

British Columbia.   

Principal 

investigator in a 

research project 

that examines 

recovery of 

function following 

an acute 

exacerbation of 

COPD. Will 

present this 

research in 

academic and 

public forums and 

therefore will be 

making public 

statements about 

the subject of the 

guidelines. Holds 

Johnson and 

Johnson stock in 

investment 

portfolio.  None None 

Received honoraria 

from 

GlaxoSmithKline 

for talk on 

pulmonary 

rehabilitation to 

local physicians. 
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 6. In patients with COPD, we suggest 

that education alone should not be used 

for prevention of acute exacerbations of 

COPD (CB). 

Underlying values and preferences: This 

recommendation places high value on 

reducing hospitalizations for COPD 

exacerbations, as these are associated with 

increased morbidity and mortality. A lower 

value was placed on the motivational 

educational intervention as it is labor 

intensive compared to traditional education 

techniques. None None None 

Principal 

investigator in a 

research project 

that examines 

recovery of 

function following 

an acute 

exacerbation of 

COPD. Will 

present this 

research in 

academic and 

public forums and 

therefore will be 

making public 

statements about 

the subject of the 

guidelines. Holds 

Johnson and 

Johnson stock in 

investment 

portfolio.  None None None 

7. In patients with COPD, we suggest 

that case management alone should not 

be used for prevention of acute 

exacerbations of COPD (CB).Underlying 

values and preferences: This 

recommendation places high value on 

reducing hospitalizations for COPD 

exacerbations, as these are associated with 

increased morbidity and mortality. A lower 

value was placed on the lack of change in 

quality of life in either group since this 

information was present for only a small 

proportion of the entire sample. None None None 

Principal 

investigator in a 

research project 

that examines 

recovery of 

function following 

an acute 

exacerbation of 

COPD. Will 

present this 

research in 

academic and 

public forums and 

therefore will be 

making public None None None 
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statements about 

the subject of the 

guidelines. Holds 

Johnson and 

Johnson stock in 

investment 

portfolio.  

8. In patients with COPD with a 

previous or recent history of 

exacerbations, we recommend education 

and case management that includes 

direct access to a health care specialist at 

least monthly, to prevent severe acute 

exacerbations of COPD, as assessed by 

decreases in hospitalizations (Grade 1C). 

Underlying values and preferences: This 

recommendation places high value on 

reducing hospitalizations for COPD 

exacerbations, as these are associated with 

increased morbidity and mortality. None None None 

Principal 

investigator in a 

research project 

that examines 

recovery of 

function following 

an acute 

exacerbation of 

COPD. Will 

present this 

research in 

academic and 

public forums and 

therefore will be 

making public 

statements about 

the subject of the 

guidelines. Holds 

Johnson and 

Johnson stock in 

investment 

portfolio.  None None None 
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9. In patients with moderate to severe 

COPD, we suggest education together 

with an action plan but without case 

management does not prevent severe 

acute exacerbations of COPD, as 

assessed by a decrease in emergency 

department visits or hospitalizations 

over a 12 month period (Grade 

2C).Underlying values and preferences: 

This recommendation places high value on 

reducing hospitalizations for COPD 

exacerbations, as these are associated with 

increased morbidity and mortality.  None None None 

Principal 

investigator in a 

research project 

that examines 

recovery of 

function following 

an acute 

exacerbation of 

COPD. Will 

present this 

research in 

academic and 

public forums and 

therefore will be 

making public 

statements about 

the subject of the 

guidelines. Holds 

Johnson and 

Johnson stock in 

investment 

portfolio.  None None None 
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10. For patients with COPD, we suggest 

education with a written action plan and 

case management for the prevention of 

severe acute exacerbations of COPD, as 

assessed by a decrease in 

hospitalizations and emergency 

department visits (Grade 2B). 

Underlying values and preferences: This 

recommendation places high value on 

reducing COPD related hospitalizations, as 

these are associated with increased 

morbidity and mortality. Hospitalizations 

were felt to best reflect exacerbations, as 

increased physician visits or increased 

medication use could be a result of the 

intervention to prevent an exacerbation. 

High value was also placed on changes in 

individuals with a history of exacerbations 

and on outcomes that specifically 

identified COPD related hospitalizations. 

The recommendation reflects the fact that 

one study reported increased mortality in 

the intervention group. Although we don’t 

know the reason for increased mortality in 

this one study, patients with underlying 

severe disease and clinical instability need 

close attention and careful followup. This 

point emphasizes that specially trained 

staff is required to supervise this 

intervention and patient selection must be 

individualized. None None None 

Principal 

investigator in a 

research project 

that examines 

recovery of 

function following 

an acute 

exacerbation of 

COPD. Will 

present this 

research in 

academic and 

public forums and 

therefore will be 

making public 

statements about 

the subject of the 

guidelines. Holds 

Johnson and 

Johnson stock in 

investment 

portfolio.  None None None 
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11. For patients with COPD, we suggest 

that telemonitoring compared to usual 

care does not prevent acute 

exacerbations of COPD, as assessed by 

decreases in emergency room visits, 

exacerbations or hospitalizations over a 

12-month period (Grade 2C).Underlying 

values and preferences: There is 

insufficient evidence at this time to support 

the contention that telemonitoring prevents 

COPD exacerbations. None None None 

Principal 

investigator in a 

research project 

that examines 

recovery of 

function following 

an acute 

exacerbation of 

COPD. Will 

present this 

research in 

academic and 

public forums and 

therefore will be 

making public 

statements about 

the subject of the 

guidelines. Holds 

Johnson and 

Johnson stock in 

investment 

portfolio.  None None None 
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eTable 2 PICO 2 Inhaled Therapies COI Grid 

 

Recommendation 
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FCCP Topic Editor 

Mohit Bhutani, MD, 

FCCP, FRCPC (Under 
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FCCP (Under 

Management) 

Stanley B. Fiel, MD, 
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MBBS, FCCP (Under 

Management) 

Darcy D. Marciniuk, 

MD, FCCP, FRCPC 

Financial COI Financial COI Financial COI Financial COI Financial COI Financial COI 
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12. In patients with moderate to 

severe COPD, we recommend the use 

of long-acting β2-agonist compared to 

placebo to prevent moderate to 

severe acute exacerbations of COPD 

(Grade 1B). 

Underlying values and preferences: 
This recommendation places high value 

on long-acting β2-agonist therapy 

reducing the risk of acute exacerbations 

of COPD, both moderate (required 

course of oral steroids and/or 

antibiotics) and severe (required 

hospitalization) together with the 

comparative benefit of long-acting β2-

agonist therapy improving quality of 

life and lung function compared to 

placebo. This recommendation also 

acknowledges that there are no 

significant differences in serious 

adverse events or incidence of mortality 

between long-acting β2-agonist therapy 

vs. placebo in this patient group. 

Speaking Activities: GSK 

Advisory Board, 

Boehringer Ingelheim, 

Astra Zeneca, Nycomed 

Advisory Board, Novartis 

Advisory Board, Pfizer, 

Talecris Advisor Board, 

Merck Advisory Board                  

Consultant: Pulmonx, 

Cardiomems and Ikaria. 

Has received research 

funding from 

GlaxoSmithKline, 

MedImmune, Acetilion, 

Gilead, NIH, PneumRx, 

and Aeris 

pharmaceuticals.  

Advisory Board and 

Speakers Bureau for the 

following: Almriall, GSK, 

Boehringer Ingelheim, 

Astra Zeneca, Nycomed, 

Novartis, Pfizer, Talecris, 

Merck. Received a grant 

for a  GSK investigator 

initiated pilot study. 

Travel paid to ERS and 

ATS conferences by 

AstraZeneca, Novartis, 

and Boerhinger 

Ingelheim.  

Consultant to 

GlaxoSmithKline, 

Boehringer Ingelheim, 

Almirall, Novartis, 

Takeda, Astra Zeneca. 

Speaking Engagements: 

Pfizer, Novartis, 

Genetech, Gilead, GSK, 

Dey. Advisory Boards in 

past year for  Novartis, 

Gilead and Vertex. 

Consultant or on 

advisory boards for 

GSK, Boehringer 

Ingelheim, Pearl, Forest, 

Dey, Sunovion and 

Pfizer.  Speaker bureau 

for GSK, Merck and 

Forest. 

Consultancy 

Fees/Advisory Boards: 

Health Canada, Public 

Health Agency of 

Canada, Saskatoon 

Health Region.  Research 

Funding (all managed by 

the University of 

Saskatchewan): 

AstraZeneca, Boehringer 

Ingelheim, Canadian 

Institute of Health 

Research, Forest, Lung 

Association of 

Saskatchewan, Novartis, 

Pfizer, Saskatchewan 

Health Research 

Foundation, Schering-

Plough.  Fiduciary 

Positions: American 

College of Chest 

Physicians, Chest 

Foundation, Lung Health 

Institute of Canada. 

Employee: University of 

Saskatchewan. 
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13. In patients with moderate to 

severe COPD, we recommend the use 

of a long-acting muscarinic 

antagonist compared to placebo to 

prevent moderate to severe acute 

exacerbations of COPD (Grade 

1A).Underlying values and 

preferences: This recommendation 

places high value on long-acting 

muscarinic antagonists on reducing the 

risk of acute exacerbations of COPD, 

both moderate (required course of oral 

steroids and/or antibiotics) and severe 

together with the comparative benefit of 

along-acting muscarinic antagonist 

improving quality of life and lung 

function compared to placebo. 

Although pooled analyses show a 

reduction in COPD hospitalization with 

use of a long acting muscarinic 

antagonist compared to placebo, it does 

not reach statistical significance for all-

cause hospitalization. This 

recommendation also acknowledges 

that there are no significant differences 

in serious adverse events or incidence 

of mortality between long-acting 

muscarinic antagonists vs. placebo in 

this patient group. 

Speaking Activities: GSK 

Advisory Board, 

Boehringer Ingelheim, 

Astra Zeneca, Nycomed 

Advisory Board, Novartis 

Advisory Board, Pfizer, 

Talecris Advisor Board, 

Merck Advisory Board                          

Consultant: Pulmonx, 

Cardiomems and Ikaria. 

Has received research 

funding from 

GlaxoSmithKline, 

MedImmune, Acetilion, 

Gilead, NIH, PneumRx, 

and Aeris 

pharmaceuticals.  

Advisory Board and 

Speakers Bureau for the 

following: Almirall, GSK, 

Boehringer Ingelheim, 

Astra Zeneca, Nycomed, 

Novartis, Pfizer, Talecris, 

Merck. Received a grant 

for a  GSK investigator 

initiated pilot study. 

Travel paid to ERS and 

ATS conferences by 

AstraZeneca, Novartis, 

and Boerhinger 

Ingelheim.  

Consultant to 

GlaxoSmithKline, 

Boehringer Ingelheim, 

Almirall, Novartis, 

Takeda, Astra Zeneca. 

Speaking Engagements: 

Pfizer, Novartis, 

Genetech, Gilead, GSK, 

Dey. Advisory Boards in 

past year for  Novartis, 

Gilead and Vertex. 

Consultant or on 

advisory boards of GSK, 

Boehringer Ingelheim, 

Pearl, Forest, Dey, 

Sunovion and Pfizer.  

Speaker bureau for GSK, 

Merck and Forest. 

Consultancy 

Fees/Advisory Boards: 

Health Canada, Public 

Health Agency of 

Canada, Saskatoon 

Health Region.  Research 

Funding (all managed by 

the University of 

Saskatchewan): 

AstraZeneca, Boehringer 

Ingelheim, Canadian 

Institute of Health 

Research, Forest, Lung 

Association of 

Saskatchewan, Novartis, 

Pfizer, Saskatchewan 

Health Research 

Foundation, Schering-

Plough.  Fiduciary 

Positions: American 

College of Chest 

Physicians, Chest 

Foundation, Lung Health 

Institute of Canada. 

Employee: University of 

Saskatchewan. 
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14. In patients with moderate to 

severe COPD, we recommend the use 

of long-acting muscarinic antagonists 

compared to long-acting β2-agonist to 

prevent moderate to severe acute 

exacerbations of COPD (Grade 

1C).Underlying values and 

preferences: This recommendation 

places high value on long-acting 

muscarinic antagonists to reduce the 

risk of acute exacerbations of COPD, 

both moderate (required course of oral 

steroids and/or antibiotics) and severe 

(required hospitalization) together with 

the comparative benefit of long-acting 

muscarinic antagonists having a lower 

rate of non-fatal serious adverse events 

recorded with long-acting muscarinic 

antagonists compared with long-acting 

β2-agonist. This comparative benefit 

may not apply with the new ultra-long-

acting β2-agonists that are once daily 

medication. Although pooled analyses 

show a reduction in COPD 

hospitalization with use of a long acting 

muscarinic antagonist compared to 

placebo, it does not reach statistical 

significance for all-cause 

hospitalization. A lower value was 

placed on the lack of statistically 

significant differences in changes in 

lung function, quality of life or patient 

symptoms between the two drug 

groups. 

Speaking Activities: GSK 

Advisory Board, 

Boehringer Ingelheim, 

Astra Zeneca, Nycomed 

Advisory Board, Novartis 

Advisory Board, Pfizer, 

Talecris Advisor Board, 

Merck Advisory Board                          

Consultant: Pulmonx, 

Cardiomems and Ikaria. 

Has received research 

funding from 

GlaxoSmithKline, 

MedImmune, Acetilion, 

Gilead, NIH, PneumRx, 

and Aeris 

pharmaceuticals.  

Advisory Board and 

Speakers Bureau for the 

following: Almirall, GSK, 

Boehringer Ingelheim, 

Astra Zeneca, Nycomed, 

Novartis, Pfizer, Talecris, 

Merck. Received a grant 

for a  GSK investigator 

initiated pilot study. 

Travel paid to ERS and 

ATS conferences by 

AstraZeneca, Novartis, 

and Boerhinger 

Ingelheim.  

Consultant to 

GlaxoSmithKline, 

Boehringer Ingelheim, 

Almirall, Novartis, 

Takeda, Astra Zeneca. 

Speaking Engagements: 

Pfizer, Novartis, 

Genetech, Gilead, GSK, 

Dey. Advisory Boards in 

past year for  Novartis, 

Gilead and Vertex. 

Consultant or on 

advisory boards of GSK, 

Boehringer Ingelheim, 

Pearl, Forest, Dey, 

Sunovion and Pfizer.  

Speaker bureau for GSK, 

Merck and Forest. 

Consultancy 

Fees/Advisory Boards: 

Health Canada, Public 

Health Agency of 

Canada, Saskatoon 

Health Region.  Research 

Funding (all managed by 

the University of 

Saskatchewan): 

AstraZeneca, Boehringer 

Ingelheim, Canadian 

Institute of Health 

Research, Forest, Lung 

Association of 

Saskatchewan, Novartis, 

Pfizer, Saskatchewan 

Health Research 

Foundation, Schering-

Plough.  Fiduciary 

Positions: American 

College of Chest 

Physicians, Chest 

Foundation, Lung Health 

Institute of Canada. 

Employee: University of 

Saskatchewan. 
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15. In patients with moderate to 

severe COPD, we suggest the use of a 

short-acting muscarinic antagonist 

compared to short acting β2-agonist 

monotherapy to prevent acute mild-

moderate exacerbations of COPD 
(Grade 2C). Underlying values and 

preferences: This recommendation 

places value on a short-acting 

muscarinic antagonist to reduce the risk 

of acute exacerbations of COPD 

together with the comparative benefit of 

a short-acting muscarinic antagonist to 

improve quality of life and lung 

function compared to short-acting β2-

agonist monotherapy. There is no data 

that favors one therapy over the other in 

terms of COPD hospitalizations. This 

recommendation also acknowledges 

that medication related adverse events 

were less in the short-acting muscarinic 

antagonist compared to the short-acting 

β2-agonist group. 

Speaking Activities: GSK 

Advisory Board, 

Boehringer Ingelheim, 

Astra Zeneca, Nycomed 

Advisory Board, Novartis 

Advisory Board, Pfizer, 

Talecris Advisor Board, 

Merck Advisory Board                          

Consultant: Pulmonx, 

Cardiomems and Ikaria. 

Has received research 

funding from 

GlaxoSmithKline, 

MedImmune, Acetilion, 

Gilead, NIH, PneumRx, 

and Aeris 

pharmaceuticals.  

Advisory Board and 

Speakers Bureau for the 

following: Almirall, GSK, 

Boehringer Ingelheim, 

Astra Zeneca, Nycomed, 

Novartis, Pfizer, Talecris, 

Merck. Received a grant 

for a  GSK investigator 

initiated pilot study. 

Travel paid to ERS and 

ATS conferences by 

AstraZeneca, Novartis, 

and Boerhinger 

Ingelheim.  

Consultant to 

GlaxoSmithKline, 

Boehringer Ingelheim, 

Almirall, Novartis, 

Takeda, Astra Zeneca. 

Speaking Engagements: 

Pfizer, Novartis, 

Genetech, Gilead, GSK, 

Dey. Advisory Boards in 

past year for  Novartis, 

Gilead and Vertex. 

Consultant or on 

advisory boards of GSK, 

Boehringer Ingelheim, 

Pearl, Forest, Dey, 

Sunovion and Pfizer.  

Speaker bureau for GSK, 

Merck and Forest. 

Consultancy 

Fees/Advisory Boards: 

Health Canada, Public 

Health Agency of 

Canada, Saskatoon 

Health Region.  Research 

Funding (all managed by 

the University of 

Saskatchewan): 

AstraZeneca, Boehringer 

Ingelheim, Canadian 

Institute of Health 

Research, Forest, Lung 

Association of 

Saskatchewan, Novartis, 

Pfizer, Saskatchewan 

Health Research 

Foundation, Schering-

Plough.  Fiduciary 

Positions: American 

College of Chest 

Physicians, Chest 

Foundation, Lung Health 

Institute of Canada. 

Employee: University of 

Saskatchewan. 
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16. In patients with moderate to 

severe COPD, we suggest the use of 

short-acting muscarinic antagonist 

plus short-acting β2-agonist 

compared to short-acting β2-agonist 

alone to prevent acute moderate 

exacerbations of COPD (Grade 2B). 

Underlying values and preferences: 

This recommendation places value on 

short-acting muscarinic antagonist plus 

short acting β2-agonist reducing the 

risk of acute exacerbations of COPD 

together with the comparative small 

benefits of short-acting muscarinic 

antagonist plus short-acting β2-agonist 

improving quality of life, exercise 

tolerance and lung function compared 

to short-acting beta agonist alone. This 

recommendation also acknowledges 

that there are no significant differences 

in serious adverse events with the use of 

short-acting muscarinic antagonist plus 

short-acting β2-agonists vs. short-acting 

β2-agonist alone. 

Speaking Activities: GSK 

Advisory Board, 

Boehringer Ingelheim, 

Astra Zeneca, Nycomed 

Advisory Board, Novartis 

Advisory Board, Pfizer, 

Talecris Advisor Board, 

Merck Advisory Board                          

Consultant: Pulmonx, 

Cardiomems and Ikaria. 

Has received research 

funding from 

GlaxoSmithKline, 

MedImmune, Acetilion, 

Gilead, NIH, PneumRx, 

and Aeris 

pharmaceuticals.  

Advisory Board and 

Speakers Bureau for the 

following: Almirall, GSK, 

Boehringer Ingelheim, 

Astra Zeneca, Nycomed, 

Novartis, Pfizer, Talecris, 

Merck. Received a grant 

for a  GSK investigator 

initiated pilot study. 

Travel paid to ERS and 

ATS conferences by 

AstraZeneca, Novartis, 

and Boerhinger 

Ingelheim.  

Consultant to 

GlaxoSmithKline, 

Boehringer Ingelheim, 

Almirall, Novartis, 

Takeda, Astra Zeneca. 

Speaking Engagements: 

Pfizer, Novartis, 

Genetech, Gilead, GSK, 

Dey. Advisory Boards in 

past year for  Novartis, 

Gilead and Vertex. 

Consultant or on 

advisory boards of GSK, 

Boehringer Ingelheim, 

Pearl, Forest, Dey, 

Sunovion and Pfizer.  

Speaker bureau for GSK, 

Merck and Forest. 

Consultancy 

Fees/Advisory Boards: 

Health Canada, Public 

Health Agency of 

Canada, Saskatoon 

Health Region.  Research 

Funding (all managed by 

the University of 

Saskatchewan): 

AstraZeneca, Boehringer 

Ingelheim, Canadian 

Institute of Health 

Research, Forest, Lung 

Association of 

Saskatchewan, Novartis, 

Pfizer, Saskatchewan 

Health Research 

Foundation, Schering-

Plough.  Fiduciary 

Positions: American 

College of Chest 

Physicians, Chest 

Foundation, Lung Health 

Institute of Canada. 

Employee: University of 

Saskatchewan. 
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17. In patients with moderate to 

severe COPD, we suggest the use of 

long-acting β2-agonist monotherapy 

compared to short-acting muscarinic 

antagonist monotherapy to prevent 

acute exacerbations of COPD (Grade 

2C). Underlying values and 

preferences: This recommendation 

places value on long-acting β2-agonist 

therapy reducing the risk of acute 

exacerbations of COPD in patients 

treated with long-acting β2-agonist 

monotherapy over short- acting 

muscarinic antagonist monotherapy and 

the comparative value of long acting 

β2-agonist monotherapy improving 

lung function, quality of life and 

dyspnea scores to short-acting 

muscarinic antagonist monotherapy. 

There is no data that favors one therapy 

over the other in terms of COPD 

hospitalizations. This recommendation 

also acknowledges that there are no 

significant differences in serious 

adverse events with the use of long-

acting β2-agonist monotherapy over 

short- acting muscarinic antagonist 

monotherapy. 

Speaking Activities: GSK 

Advisory Board, 

Boehringer Ingelheim, 

Astra Zeneca, Nycomed 

Advisory Board, Novartis 

Advisory Board, Pfizer, 

Talecris Advisor Board, 

Merck Advisory Board                          

Consultant: Pulmonx, 

Cardiomems and Ikaria. 

Has received research 

funding from 

GlaxoSmithKline, 

MedImmune, Acetilion, 

Gilead, NIH, PneumRx, 

and Aeris 

pharmaceuticals.  

Advisory Board and 

Speakers Bureau for the 

following: Almirall, GSK, 

Boehringer Ingelheim, 

Astra Zeneca, Nycomed, 

Novartis, Pfizer, Talecris, 

Merck. Received a grant 

for a  GSK investigator 

initiated pilot study. 

Travel paid to ERS and 

ATS conferences by 

AstraZeneca, Novartis, 

and Boerhinger 

Ingelheim.  

Consultant to 

GlaxoSmithKline, 

Boehringer Ingelheim, 

Almirall, Novartis, 

Takeda, Astra Zeneca. 

Speaking Engagements: 

Pfizer, Novartis, 

Genetech, Gilead, GSK, 

Dey. Advisory Boards in 

past year for  Novartis, 

Gilead and Vertex. 

Consultant or on 

advisory boards of GSK, 

Boehringer Ingelheim, 

Pearl, Forest, Dey, 

Sunovion and Pfizer.  

Speaker bureau for GSK, 

Merck and Forest. 

Consultancy 

Fees/Advisory Boards: 

Health Canada, Public 

Health Agency of 

Canada, Saskatoon 

Health Region.  Research 

Funding (all managed by 

the University of 

Saskatchewan): 

AstraZeneca, Boehringer 

Ingelheim, Canadian 

Institute of Health 

Research, Forest, Lung 

Association of 

Saskatchewan, Novartis, 

Pfizer, Saskatchewan 

Health Research 

Foundation, Schering-

Plough.  Fiduciary 

Positions: American 

College of Chest 

Physicians, Chest 

Foundation, Lung Health 

Institute of Canada. 

Employee: University of 

Saskatchewan. 
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18. In patients with moderate to 

severe COPD, we recommend the use 

of a long–acting muscarinic 

antagonist compared to a short acting 

muscarinic antagonist to prevent 

acute moderate to severe 

exacerbations of COPD (Grade 1A). 

Underlying values and preferences: 

This recommendation places high value 

on a long–acting muscarinic antagonist 

reducing the risk of acute exacerbations 

of COPD, both moderate (required 

course of oral steroids and/or 

antibiotics) and severe (required 

hospitalization) together with the 

comparative benefit of long–acting 

muscarinic antagonist improving 

quality of life and lung function 

compared to short-acting muscarinic 

antagonist. This recommendation also 

acknowledges that there were fewer 

nonfatal serious adverse events in 

subjects treated with long-acting 

muscarinic antagonist compared to 

short-acting muscarinic antagonist. 

Speaking Activities: GSK 

Advisory Board, 

Boehringer Ingelheim, 

Astra Zeneca, Nycomed 

Advisory Board, Novartis 

Advisory Board, Pfizer, 

Talecris Advisor Board, 

Merck Advisory Board                          

Consultant: Pulmonx, 

Cardiomems and Ikaria. 

Has received research 

funding from 

GlaxoSmithKline, 

MedImmune, Acetilion, 

Gilead, NIH, PneumRx, 

and Aeris 

pharmaceuticals.  

Advisory Board and 

Speakers Bureau for the 

following: Almirall, GSK, 

Boehringer Ingelheim, 

Astra Zeneca, Nycomed, 

Novartis, Pfizer, Talecris, 

Merck. Received a grant 

for a  GSK investigator 

initiated pilot study. 

Travel paid to ERS and 

ATS conferences by 

AstraZeneca, Novartis, 

and Boerhinger 

Ingelheim.  

Consultant to 

GlaxoSmithKline, 

Boehringer Ingelheim, 

Almirall, Novartis, 

Takeda, Astra Zeneca. 

Speaking Engagements: 

Pfizer, Novartis, 

Genetech, Gilead, GSK, 

Dey. Advisory Boards in 

past year for  Novartis, 

Gilead and Vertex. 

Consultant or on 

advisory boards of GSK, 

Boehringer Ingelheim, 

Pearl, Forest, Dey, 

Sunovion and Pfizer.  

Speaker bureau for GSK, 

Merck and Forest. 

Consultancy 

Fees/Advisory Boards: 

Health Canada, Public 

Health Agency of 

Canada, Saskatoon 

Health Region.  Research 

Funding (all managed by 

the University of 

Saskatchewan): 

AstraZeneca, Boehringer 

Ingelheim, Canadian 

Institute of Health 

Research, Forest, Lung 

Association of 

Saskatchewan, Novartis, 

Pfizer, Saskatchewan 

Health Research 

Foundation, Schering-

Plough.  Fiduciary 

Positions: American 

College of Chest 

Physicians, Chest 

Foundation, Lung Health 

Institute of Canada. 

Employee: University of 

Saskatchewan. 
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19. In patients with moderate to 

severe COPD, we suggest the 

combination use of a short-acting 

muscarinic antagonist plus long 

acting β2-agonist compared to long 

acting β2-agonist monotherapy to 

prevent acute mild to moderate 

exacerbations of COPD (Grade 

2C).Underlying values and 

preferences: This recommendation 

places value on the combination of a 

short-acting muscarinic antagonist plus 

long-acting β2-agonist therapy on 

reducing the risk of acute exacerbations 

of COPD in patients compared to the 

use of long-acting β2-agonist therapy 

alone and the comparative value of 

short-acting muscarinic antagonist plus 

long-acting β2-agonist therapy 

improving lung function, quality of life 

and dyspnea scores compared to long-

acting β2-agonist monotherapy. There 

is no data that favors one therapy over 

the other in terms of COPD 

hospitalizations. This recommendation 

also acknowledges that there are no 

significant differences in serious 

adverse events with the combination 

use of short-acting muscarinic 

antagonist plus long-acting β2-agonist 

therapy vs. long-acting β2-agonist 

therapy alone. 

Speaking Activities: GSK 

Advisory Board, 

Boehringer Ingelheim, 

Astra Zeneca, Nycomed 

Advisory Board, Novartis 

Advisory Board, Pfizer, 

Talecris Advisor Board, 

Merck Advisory Board         

Consultant: Pulmonx, 

Cardiomems and Ikaria. 

Has received research 

funding from 

GlaxoSmithKline, 

MedImmune, Acetilion, 

Gilead, NIH, PneumRx, 

and Aeris 

pharmaceuticals.  
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Speakers Bureau for the 

following: Almirall, GSK, 

Boehringer Ingelheim, 

Astra Zeneca, Nycomed, 

Novartis, Pfizer, Talecris, 

Merck. Received a grant 

for a  GSK investigator 

initiated pilot study. 

Travel paid to ERS and 

ATS conferences by 

AstraZeneca, Novartis, 

and Boerhinger 

Ingelheim.  

Consultant to 

GlaxoSmithKline, 

Boehringer Ingelheim, 

Almirall, Novartis, 

Takeda, Astra Zeneca. 

Speaking Engagements: 

Pfizer, Novartis, 

Genetech, Gilead, GSK, 

Dey. Advisory Boards in 

past year for  Novartis, 

Gilead and Vertex. 

Consultant or on 

advisory boards of GSK, 

Boehringer Ingelheim, 

Pearl, Forest, Dey, 

Sunovion and Pfizer.  

Speaker bureau for GSK, 

Merck and Forest. 

Consultancy 

Fees/Advisory Boards: 

Health Canada, Public 

Health Agency of 

Canada, Saskatoon 

Health Region.  Research 

Funding (all managed by 

the University of 

Saskatchewan): 

AstraZeneca, Boehringer 

Ingelheim, Canadian 

Institute of Health 

Research, Forest, Lung 

Association of 
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20. For patients with stable moderate, 

severe and very severe COPD, we 

recommend maintenance inhaled, 

combination ICS/LABA therapy (and 

not ICS monotherapy) compared to 

placebo to prevent acute 

exacerbations of COPD (Grade 

1B).Underlying values and 

preferences: This recommendation 

places high value on reducing the risk 

of acute exacerbations of COPD 

together with slowing of the rate of 

decline in health-related quality of life; 

and a relatively lower value on the 

risk/consequences of oral candidiasis, 

hoarseness/dysphonia, bruising and 

pneumonia. 

Speaking Activities: GSK 

Advisory Board, 
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Advisory Board, Novartis 

Advisory Board, Pfizer, 
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21. For patients with stable moderate, 

severe and very severe COPD, we 

recommend maintenance 

combination inhaled 

corticosteroid/long-acting β2-agonist 

therapy compared to long-acting β2-

agonist monotherapy to prevent 

acute exacerbations of COPD (Grade 

1C). 

Underlying values and preferences: 

This recommendation places high value 

on reducing the risk of acute 

exacerbations of COPD together with 

improved health-related quality of life, 

reduced dyspnea, less rescue 

medication use, and improved lung 

function; and a relatively lower value 

on the risk/consequences of oral 

candidiasis, upper respiratory tract 

infections and pneumonia. 
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Advisory Board, Pfizer, 
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22. For patients with stable moderate, 

to very severe COPD, we recommend 

maintenance combination inhaled 

corticosteroid/long-acting β2-agonist 

therapy compared to inhaled 

corticosteroid monotherapy to 

prevent acute exacerbations of COPD 

(Grade 1B).Underlying values and 

preferences: This recommendation 

places high value on reducing the risk 

of acute exacerbations of COPD 

together with the comparative mortality 

benefit of combination inhaled 

corticosteroid/long-acting β2-agonist 

therapy, acknowledging there are no 

significant differences in serious 

adverse events or incidence of 

pneumonia between the groups. This 

recommendation does not support the 

use of inhaled corticosteroid 

monotherapy in COPD. 
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23. For patients with stable COPD, 

we recommend inhaled long-acting 

anticholinergic/long-acting β2-agonist 

therapy or inhaled long-acting 

anticholinergic monotherapy, since 

both are effective to prevent acute 

exacerbations of COPD (Grade 1C). 

Underlying values and preferences: 

This recommendation places high value 

on reducing the risk of acute 

exacerbations of COPD.   
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24. For patients with stable COPD, 

we recommend maintenance 

combination of inhaled 

corticosteroid/long-acting β2-agonist 

therapy or inhaled long-acting 

anticholinergic monotherapy, since 

both are effective to prevent acute 

exacerbations of COPD (Grade 

1C).Underlying values and 

preferences: This recommendation 

places high value on reducing the risk 

of acute exacerbations of COPD, and a 

relatively lower value on the 

risk/consequences of pneumonia. 
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25. For patients with stable COPD, 

we suggest maintenance combination 

of inhaled long-acting 

anticholinergic/corticosteroid/long-

acting β2-agonist therapy or inhaled 

long-acting anticholinergic 

monotherapy, since both are effective 

to prevent acute exacerbations of 

COPD (Grade 2C). 

Underlying values and preferences: 
This recommendation places high value 

on reducing the risk of acute 

exacerbations of COPD. 
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eTable 3 PICO 3 Oral Therapies COI Grid  

Recommendation Jean Bourbeau, MD, 
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26. For patients with moderate to severe 

COPD, who have a history of one or 

more moderate or severe COPD 

exacerbations in the previous year 

despite optimal maintenance inhaler 

therapy, we suggest the use of a long 

term macrolide to prevent acute 

exacerbations of COPD (Grade 2A). 

Underlying values and preferences: This 

recommendation places high value on the 

prevention of COPD exacerbations. 

However, clinicians prescribing 

macrolides need to consider in their 

individual patients the potential for 

prolongation of the QT interval and 

hearing loss as well as bacterial resistance. 

The duration and exact dosage of 

macrolide therapy is unknown. 

Speaker or taken part in 

advisory boards for: 

AstraZeneca, 
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GlaxoSmithKline, 
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On advisory boards 
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AstraZeneca, 
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Merck, Novartis, and 

Takeda. 

Grant funding from  

NHLBI, Forest 

Pharmaceuticals.  

Advisory boards for 

GlaxoSmithKline and 

Boehringer 

Ingelheim. 

Contracted research 

studies for these 

entities as well as 

Aeris, Boston 

Scientific, Forest, 
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and Pfizer.  
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industry 

sponsored clinical 

trials supported  
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GlaxoSmithKline, 
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27. For patients with an acute 

exacerbation of COPD in the outpatient 

or inpatient setting, we suggest that 

systemic corticosteroids be given orally 

or intravenously to prevent 

hospitalization for subsequent acute 

exacerbations of COPD in the first 30-

days following the initial exacerbation 

(Grade 2B).Underlying values and 

preferences: We place high value on 

reducing recurrent exacerbations in the 

first 30-days following an initial acute 

exacerbation of (AECOPD) by treating the 

AECOPD with systemic corticosteroids. 

This recommendation takes into 

consideration the risks associated with 

short-term use of systemic corticosteroids, 

which include hyperglycemia, weight gain 

and insomnia, but the benefits of this 

intervention are felt to outweigh the risks. 

The use of systemic corticosteroids to treat 

an acute exacerbation has not been shown 

to reduce acute exacerbations beyond the 

30-day window. Furthermore, there is no 

evidence to support the use of chronic 

corticosteroids to reduce AECOPD and the 

risks of hyperglycemia, weight gain, 

infection, osteoporosis, and adrenal 

suppression far outweigh any benefits. 

Speaker or taken part in 

advisory boards for: 

AstraZeneca, 

Boehringer-Ingelheim, 

Grifols, 

GlaxoSmithKline, 

Novartis, Takeda. 

On advisory boards 
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Grant funding from  
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Ingelheim. 
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and Pfizer.  
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industry 

sponsored clinical 

trials supported  

by 

GlaxoSmithKline, 

and Aeris 

Therapeutics. None None 
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28. For patients with an acute 

exacerbation of COPD in the outpatient 

or inpatient setting, we recommend that 

systemic corticosteroids not be given 

orally or intravenously for the sole 

purpose of preventing hospitalization 

due to subsequent acute exacerbations 

of COPD beyond the first 30-days 

following the initial acute exacerbation 

of COPD (Grade 1A).Remark: This does 

not preclude the use of systemic 

corticosteroids for the treatment of acute 

exacerbation of COPD 

(AECOPD).Underlying values and 

preferences: We place high value on 

reducing recurrent exacerbations in the 

first 30-days following an initial AECOPD 

by treating the AECOPD with systemic 

corticosteroids. This recommendation 

takes into consideration the risks 

associated with short-term use of systemic 

corticosteroids, which include 

hyperglycemia, weight gain and insomnia, 

but the benefits of this intervention are felt 

to outweigh the risks. The use of systemic 

corticosteroids to treat an acute 

exacerbation has not been shown to reduce 

acute exacerbations beyond the 30-day 

window. Furthermore, there is no evidence 

to support the use of chronic 

corticosteroids to reduce AECOPD and the 

risks of hyperglycemia, weight gain, 

infection, osteoporosis, and adrenal 

suppression far outweigh any benefits. 

Speaker or taken part in 

advisory boards for: 

AstraZeneca, 

Boehringer-Ingelheim, 
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GlaxoSmithKline, 
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trials supported  
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29. For patients with moderate to severe 

COPD with chronic bronchitis and a 

history of at least one exacerbation in 

the previous year, we suggest the use of 

roflumilast to prevent acute 

exacerbations of COPD (Grade 

2A).Underlying values and preferences: 

Clinicians prescribing this medication need 

to advise their patients of the potential side 

effects of weight loss and diarrhea. 

Patients may have to discontinue the 

therapy because of side effects. The 

decision to prescribe this medication 

should also be informed by the fact that 

there is limited data for supplemental 

effectiveness in patients concurrently using 

inhaled therapies. 

Speaker or taken part in 

advisory boards for: 
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30. For stable patients with chronic 

obstructive pulmonary disease, we 

suggest treatment with oral slow-release 

theophylline twice daily to prevent acute 

exacerbations of COPD (Grade 

2B).Underlying values and preferences: 

Physicians should inform their patients that 

theophylline may reduce the number of 

exacerbations in patients with COPD who 

are being treated with maintenance 

bronchodilator therapy and inhaled 

corticosteroids and who continue to have 

periodic exacerbations. Patient decisions 

may also be informed by the relatively 

narrow therapeutic window with respect to 

adverse effects of treatment with 

theophylline. Physicians should use the 

lowest effective dose in prescribing 

theophylline in order to avoid adverse 

effects. Theophylline use requires 

vigilance on the part of the physician in 

order to avoid serious drug interactions, 

which lead to changes in serum 

theophylline levels.  Patients should be 

advised that changes in tobacco use habits 

will affect serum theophylline levels, and 

that their physicians should be advised if 

they stop smoking while taking 

theophylline. 
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Merck, Novartis, and 
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Grant funding from  
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Pharmaceuticals.  
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Medimmune, Otsuka, 

and Pfizer.  
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industry 

sponsored clinical 

trials supported  

by 

GlaxoSmithKline, 

and Aeris 

Therapeutics. None None 
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31. For patients with moderate to severe 

chronic obstructive pulmonary disease 

and a history of two or more 

exacerbations in the previous two years, 

we suggest treatment with oral N-

acetylcysteine to prevent acute 

exacerbations of COPD (Grade 

2B).Underlying values and preferences: 

Physicians should inform their patients that 

N-acetylcysteine may reduce the number 

of exacerbations in patients with COPD 

who are being treated with maintenance 

bronchodilator therapy and inhaled 

corticosteroids and who continue to have 

periodic exacerbations. Patient decisions 

may also be informed by the low risk of 

adverse effects of treatment with N-

acetylcysteine. 
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Grant funding from  

NHLBI, Forest 

Pharmaceuticals.  
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Boehringer 

Ingelheim. 

Contracted research 
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Aeris, Boston 

Scientific, Forest, 

Medimmune, Otsuka, 

and Pfizer.  

Investigator on 

industry 

sponsored clinical 

trials supported  

by 

GlaxoSmithKline, 

and Aeris 

Therapeutics. None None 
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32. For stable outpatients with COPD 

who continue to experience acute 

exacerbations of COPD despite maximal 

therapy designed to reduce acute 

exacerbations of COPD, we suggest that 

oral carbocysteine could be used to 

prevent acute exacerbations where this 

therapy is available (CB).   Underlying 

values and preferences: This suggestion 

places high value on prevention of acute 

exacerbations of COPD with minimal risks 

associated with carbocysteine. The main 

adverse events reported in the studies were 

mild gastrointestinal symptoms.  

Speaker or taken part in 

advisory boards for: 

AstraZeneca, 

Boehringer-Ingelheim, 

Grifols, 

GlaxoSmithKline, 

Novartis, Takeda. 

On advisory boards 

and speaker at CME 

events for: 

AstraZeneca, 

Boehringer-Ingelheim, 

GlaxoSmithKline, 

Merck, Novartis, and 

Takeda. 

Grant funding from  

NHLBI, Forest 

Pharmaceuticals.  

Advisory boards for 

GlaxoSmithKline and 

Boehringer 

Ingelheim. 

Contracted research 

studies for these 

entities as well as 

Aeris, Boston 

Scientific, Forest, 

Medimmune, Otsuka, 

and Pfizer.  

Investigator on 

industry 

sponsored clinical 

trials supported  

by 

GlaxoSmithKline, 

and Aeris 

Therapeutics. None None 

33. For patients with moderate to severe 

COPD who are at risk for COPD 

exacerbations, we do not recommend 

using statins to prevent acute 

exacerbations of COPD (Grade 1B). 

Underlying values and preferences: We 

place high value on reducing exacerbations 

in patients with COPD and thus do not 

recommend statins for prevention of acute 

exacerbations. However, patients with 

COPD may meet accepted criteria for 

initiation of statins due to the presence of 

cardiovascular risk factors. 

Speaker or taken part in 

advisory boards for: 

AstraZeneca, 

Boehringer-Ingelheim, 

Grifols, 

GlaxoSmithKline, 

Novartis, Takeda. 

On advisory boards 

and speaker at CME 

events for: 

AstraZeneca, 

Boehringer-Ingelheim, 

GlaxoSmithKline, 

Merck, Novartis, and 

Takeda. 

Grant funding from  

NHLBI, Forest 

Pharmaceuticals.  

Advisory boards for 

GlaxoSmithKline and 

Boehringer 

Ingelheim. 

Contracted research 

studies for these 

entities as well as 

Aeris, Boston 

Scientific, Forest, 

Medimmune, Otsuka, 

and Pfizer.  

Investigator on 

industry 

sponsored clinical 

trials supported  

by 

GlaxoSmithKline, 

and Aeris 

Therapeutics. None None 
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eTable 4  – PICO 1 Non-Pharmacologic Therapies Evidence Table 
 

Study 

Sample 

size Sample Description 

Setting 

Description Intervention Outcomes 

Quality 

Appraisal 

Pneumococcal Vaccine      

Dransfield 

2012 180 

Included men and women; > 40 years old; > 10 pack 

years; FEV1 < 70%; FEV1/FVC < 0.70; no prior PPSV23 

vaccine or > 5 years prior; no asthma; no 

immunosuppressive treatment or illness 

10 centers in 

NHLBI COPD 

Clinical 

Research 

Network. 

PCV7 1.0ml versus PPSV23 0.5ml single 

deltoid intramuscular injection 

Primary: 12-month 

functional antibody 

opsonophagocytosis activity 

(OPK) - representing the 

reciprocal of the interpolated 

serum dilution that led to 

50% uptake and killing of 

pneumococci. 

Secondary: total IgG 

concentrations to 7 PCV7 

serotypes; Proportions of 

participants reporting 

pneumonia, acute 

exacerbation, hospitalization 

or death during follow-up. 

Time to first exacerbation. High Risk 

Influenza Vaccine  

There were no new studies included in the influenza vaccine review. See Poole, P., et al. (2006) Influenza vaccine for patients with chronic obstructive pulmonary 

disease. Cochrane Database of Systematic Reviews DOI: 10.1002/14651858.CD002733.pub2. 

 

 

Smoking Cessation 

Au 2009 23,971 

Patients who were former smokers categorized as less 

than 1 year, 1 to 5 years, 5 to 10 years, or 10 or more 

years; data on intensity of tobacco smoke exposure in 10-

cigarette increments up to 40 or more cigarettes/day were 

also collected 

VA patients as 

part of a cohort 

study 

Ambulatory 

Care Quality 

Improvement 

Project 

(ACQUIP) 

using 23,971 

veterans who 

were current and 

past smokers 

and had been 

seen in one of 

seven 

Department of 

Veterans 

Affairs (VA) 

primary care 

clinics 

throughout the 

US. 

No intervention; study looked at smoking 

history 

Primary: acute exacerbation 

outcome defined as either an 

inpatient primary ICD-9 

discharge diagnosis of 

COPD (491.x, 492.x, 493.2 

and 496.x) or an outpatient 

diagnosis of COPD 

accompanied by a 

prescription dispensed for 

either prednisone or an 

antibiotic used to treat 

outpatient respiratory 

infections within 2 days of 

the clinic visit. Fair 
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Borglykke 

2008 223 

Current smokers with COPD admitted to hospital for 

COPD exacerbation. 

COPD patients 

admitted to 

hospital; single 

site; Jan 2000 - 

Jun 2001 

Smoking cessation group offered 

participation on initial hospitalization and 

at possible readmissions; weekly sessions 

of 2 hours during a period of 5 weeks. 

The first two sessions contained 

information on smoking cessation 

(developed by The Danish Cancer 

Society, The Danish Heart Foundation 

and The National Board of Health, and 

adjusted to patients with COPD).  Quit 

date set with spousal offer for cessation 

and then 3 subsequent post-quit sessions. 

Indicated complimentary nicotine 

replacement therapy (NRT) 'when 

needed'. Intervention supervised by two 

trained nurses. 

Primary: smoking status 

and change in self-reported 

symptoms were assessed 

after 1 year 

hospital/enrollment via self-

report (verified with 

carbohemoglobin); survival 

and hospital admissions were 

assessed after 5 years 

through national registers. 

Secondary: self-rated 

symptoms (self-reported 

status on cough, phlegm, 

shortage of breath, quality of 

life and self-rated general 

health) was assessed by 

questionnaires at baseline 

and at a 1 year follow-up. Low Risk 

Christenhusz, 

2012 234 

Current smokers with COPD who indicated they were 

motivated to quit smoking (checked by their own chest 

physician), aged between 40 and 75 years at the start of 

the study, having no contraindications regarding the use 

of bupropion, and clinically diagnosed with moderate - 

severe COPD. 

Multicenter the 

study in the 

Netherlands 

The Minimal Intervention Strategy for 

Lung (LMIS) consists of three individual 

counseling sessions (60 min the first 

meeting and 45 min each consecutive 

meeting) and three telephone contacts (10 

min each). Pharmacological aids are 

allowed and at the patients’ own expense. 

Within the LMIS group, 10% of the 

participants used NRT, 32% used 

bupropion, and 8% used both NRT and 

bupropion.                                                                      

The SmokeStop Therapy (SST) contains 

four individual counseling sessions (60 

min the first meeting and 45 min each 

successive meeting), four telephone 

contacts (10 min each), four small-group 

counseling sessions (90 min each), and 

pharmacological support is strongly 

advised (bupropion is provided free of 

charge and was mandatory for patients in 

the SST group). All counseling sessions 

were provided by pulmonary nurses.  The 

intervention period of both LMIS and 

SST is 3 months. Within the SST, the 

intervention period may be extended up 

to 6 months when a patient “recycles.” 

This occurred in 19% (22/114) of the 

SST participants. However, none of them 

reached abstinence from smoking at 12 

months after the start of the intervention. 

Primary: expected 

(incremental) costs of SST 

and LMIS per additional 

quitter.  

Secondary: acute 

exacerbations of COPD 

defined as: (a) a short course 

of prednisolone or antibiotics 

following deterioration of 

COPD, (b) a visit to the 

chest clinic or emergency 

room following deterioration 

of COPD or (c) a visit to the 

general practitioner 

following deterioration of 

COPD. Hospital days were 

defined as the mean number 

of days having been admitted 

to the hospital following 

deterioration of COPD. Both 

hospital days and 

exacerbations were measured 

by patient report/nurse 

question during the lung 

function visits at baseline 

and at 12-month follow-up. High Risk 
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Godtfredsen 

2002 19,709 

Patients with COPD from three prospective population 

studies in Copenhagen who were followed from first 

hospital admission for COPD until 1998. 

Retrospective 

analysis of 

prospective 

population 

studies 

conducted in 

and around 

Copenhagen: the 

Copenhagen 

from the 1960s-

1990s = City 

Heart Study 

(CCHS), the 

Glostrup 

Population 

Studies 

(GPS) and the 

Copenhagen 

Male Study 

(CMS). 

Retrospective analysis of heavy smokers 

(>15 cigarettes/day) who reduced their 

tobacco consumption by at least 50% 

between the two initial examinations 

without quitting and smokers who 

stopped smoking during this data 

collection time period compared to 

continuous heavy smokers. 

Primary: COPD hospital 

admissions.  

Secondary: smoking status 

and changes in smoking 

habits in this study 

were based on self-reports. 

At each examination the 

participants were asked 

whether or not they smoked 

and, if affirmative, the 

amount, duration, inhalation, 

and preferred type of tobacco 

(cigarettes, cheroots, cigars, 

pipe, and/or mixed). Ex-

smokers were asked about 

the duration of smoking and 

years since quitting. Poor 

Pulmonary Rehabilitation 

Boxall 2005 60 

Only patients with COPD that were functionally 

housebound were included in the trial. The reasons 

patients were housebound included severe dyspnea, poor 

exercise tolerance, and use of supplemental oxygen. All 

patients were unable to use transport independently and 

were unable to use hospital transport to attend the 

outpatient pulmonary rehabilitation program. Patients 

were excluded from the study if they were: attending 

outpatient based pulmonary rehabilitation, had restricted 

shoulder movement, living in a nursing home, had 

previous lung volume reduction surgery, or had pain 

limiting mobility. No detail regarding recent AECOPD 

history given. 

Home-based 

pulmonary 

rehabilitation 

through the 

Prince of Wales 

Hospital in 

Sydney, 

Australia. 

Intervention patients received an 

individually tailored supervised walking 

and arm exercise program as well as 

individual multidisciplinary education 

sessions on COPD and its management. 

Intervention patients were given aerobic 

and strength exercises that they were to 

conduct daily. Physical therapy visits 

happened weekly for the first 6 weeks, 

then every second week thereafter. Most 

received 6 education sessions that were 

done during home visits. 

6-minute walk test, St 

George’s respiratory 

questionnaire, and Borg 

score of perceived 

breathlessness. Healthcare 

utilization was assessed 

using hospital admission 

rates with exacerbation of 

COPD and average length of 

stay at readmission. Low Risk 

Guell 2000 60 

Patients with COPD age ≤ 75 years with an FEV1 < 70% 

of reference values, FEV1/FVC< 65%, and Pao2 > 55 

mm Hg at rest with no indication for prescribing home 

oxygen therapy. None had experienced an exacerbation or 

been hospitalized in the previous month; all were free of 

clinically apparent heart disease or relevant bone or joint 

disease. 

Outpatient 

pulmonary 

rehabilitation. 

During the first 3 months of pulmonary 

rehabilitation (PR), patients participated 

in two 30-min sessions each week 

(breathing retraining). Patients were also 

asked to practice a low-level home 

exercise program. In the second 3-month 

period (exercise training), PR patients 

engaged in an exercise-training program 

of five 30-min sessions weekly. During 

the subsequent 6 months, patients 

attended a weekly group session during 

which they performed exercises for 

breathing and arm-leg coordination 

exercise. 

Primary: AECOPD defined 

as episodes of either 

increased dyspnea, or dry or 

productive cough, whether 

sputum was purulent or not. 

Patients were admitted to the 

hospital when exacerbations 

included marked increases in 

airflow obstruction and 

severe hypoxemia or 

hypercapnia.  

Secondary: dyspnea, 

6MWD, CRQ Unclear Risk 
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Ko 2011 60 

Patients with COPD over 40 years old; FEV1 < 70% 

predicted; recruited while hospitalized for AECOPD; no 

pulmonary rehabilitation in previous year; no 

musculoskeletal co-morbidity or angina. 

Patients 

hospitalized for 

acute 

exacerbations of 

COPD. 

Pulmonary rehabilitation program (PRP) 

group began comprehensive PR 2-3 

weeks post AECOPD, supervised 

exercise 3 times/week x 8 weeks + daily 

home exercise; Usual care (UC) nurse 

advise regarding regular exercise at 

home; both groups nurse advice 

regarding inhalers, smoking cessation; 

follow-up every 3-months for 1-year. 

Primary: hospitalization for 

AECOPD requiring 

steroids/antibiotics.  

Secondary: 6MWT, 

spirometry, MRC dyspnea, 

SGRQ, MOS-SF36, CPET 

max Low Risk 

Ninot 2011 45 

Patients with stable COPD (i.e. no recent AECOPD), no 

change in symptoms for at least 4wks; 40 years and older; 

FEV1/FVC < 0.70.  No previous pulmonary rehab; not 

living in long term care facility; all were French-

speaking.  No previous diagnosis of asthma, no oxygen 

dependence, no unstable or uncontrolled cardiac disease, 

no musculoskeletal problems precluding exercise, no 

terminal disease, no dementia, no uncontrolled 

psychiatric illness. 

Patients with 

stable COPD 

recruited from 

pulmonary 

clinics, part of a 

wider study 

investigating the 

effects of a self-

management 

program on 

healthcare costs 

for various 

chronic diseases. 

Intervention group: 8 lectures to small 

groups of 4-8 participants per week for 4 

weeks. Lectures were on self-

management skills. Participants then 

performed pulmonary rehab exercise 

program, which was cycling at 

ventilatory threshold for 30-45 minutes. 

Usual care group: participants were 

visited by their own physician without 

additional support. 

Primary: change in 6MWD 

at 12 months. 

Secondary: domains of 

SGRQ; Nottingham Health 

Profile, peak work rate, daily 

physical activity, healthcare 

utilization at 12 months. High Risk 

Puhan 2012 36 

Inclusion: Gold Stages II-IV, > 40 years old.; "just" 

received treatment for AECOPD at a private pulmonary 

practice or acute care clinic. Exacerbation = sustained 

worsening, over days or weeks, of symptoms from stable 

state that required medical treatment. At least 2 AECOPD 

that required medical treatment in past 2 yr.                                                        

Exclusion criteria: hospitalization for reasons other than 

COPD; long tern non-invasive ventilation except for 

OSA; lung diseases other than COPD; conditions that 

inhibited exercise training; conditions that inhibited 

participation in patient education                                                                                      

Exacerbation in follow up (f/u): required treatment with 

systemic corticosteroids &/or antibiotics. 

Multi-center: in- 

or outpatient 

pulmonary 

rehabilitation 

centers, 

accredited by 

the Swiss 

Society of 

Pneumonology. 

12 weeks of inpatient or outpatient 

pulmonary rehab or a combination of the 

two. Algorithm to determine whether an 

inpatient phase should be included were 

based on disease severity (modified 

BODE and location of treatment for 

AECOPD (inpatient vs outpatient).                          

Early: not well defined = immediate 

pulmonary rehab. Late: definition appears 

in the discussion = 6 months post-

discharge. Pulmonary rehab = 24 exercise 

sessions (18-36) of endurance and 

strength training with education (Living 

Well with COPD). 

Primary: rate of 

exacerbation over 18-month 

follow-up (data collected at 

6, 12, 18 months). 

Secondary: HRQoL 

measured by self-

administered CRQ and 

Feeling Thermometer; 

dyspnea measured by CRQ 

subscale and modified MRC 

scale; mortality. Low Risk 

Ringbaek 2013 96 

Patients with stable COPD (no recent AECOPD), 

'motivated for rehab', completion of 7-week outpatient 

pulmonary rehab; stable COPD with FEV1 < 0.8 and 

FEV1/FVC <0.7. 

Outpatient 

pulmonary 

rehabilitation. 

Attended weekly supervised training 

sessions during the first 6-months and 

every second week during the next 6 

months and finally no supervised training 

for the last 6 months. Content of 

supervised exercise sessions following 

the 7-week pulmonary rehab program 

were not described. 

Primary: endurance shuttle 

walk test & SGRQ. 

Secondary: hospitalization 

(time to first hospitalization, 

admission rates, days in 

hospital), adherence to 

supervised training sessions 

and evaluation visits. Unclear Risk 

Roman 2013 97 

Eligibility: a) patients 35-74 years old; moderate COPD 

according to GOLD criteria; c) post-bronchodilator 

results on most recent spirometry of FEV!/FVC <0.7; d) 

FEV1 values between 50% and 80%. Excluded: 

musculoskeletal conditions preventing exercising and 

walking assessment, terminal illness or other disease. No 

detail regarding recent AECOPD history. 

Patients were 

recruited by 

family 

physician; 

Majorca, Spain. 

3 months pulmonary rehab (PR) and 12 

months of maintenance. PR consisted of 

3 60-minute sessions for 3 months in 

groups of 5-10 patients. Each session 

included 15 minutes of respiratory 

physiotherapy, low intensity peripheral 

muscle training and education on weeks 

Primary: change in score on 

Spanish validated version of 

CRQ; average change in 

score of 0.5 per item 

(dyspnea, fatigue, emotional 

function and mastery or level 

of control) reflected Low Risk 
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1, 6 and 12. minimal, clinically relevant 

improvement or worsening. 

Secondary: PFT with FVC, 

FEV1 and FEV1/FVC 

compared to Spanish 

reference values. Exercise 

tolerance (6MWT); hospital 

admissions or visits to GP 

for AECOPD. 

van Wetering 

2010 199 

Patient eligibility criteria: (1) impaired exercise capacity, 

defined as peak work-load (Wmax) during incremental 

cycle ergometry of 70% of the predicted normal value; 

(2) GOLD stage 2 or 3 COPD; and (3) were able and 

willing to participate in a community-based program. 

Resulted in population with an average moderate airflow 

obstruction but impaired exercise capacity (mean FEV1 

60% (SD 16); all had peak work load Wmax < 70%). All 

patients were judged to be clinically stable (i.e. no recent 

AECOPD). 

Respiratory 

medicine 

departments of 2 

general hospitals 

in the 

Netherlands.  

Intervention consisted of an intensive 4-

month standardized supervised 

rehabilitation phase and a 20-month 

active maintenance phase with nutritional 

intervention and smoking cessation 

support provided when indicated 

(nutritionally depleted or smoker); 

conducted by local physiotherapists and 

dieticians in the proximity of the patient’s 

home and by respiratory nurses from the 

hospital; supervised by "colleagues from 

the hospital". Exercise 30 minutes twice a 

week. 

Primary: change from 

baseline in disease-specific 

quality of life as assessed by 

the St George’s Respiratory 

Questionnaire (SGRQ) total 

score and the total number of 

exacerbations. 

Secondary: BMI, body mass 

index; CET, cycle endurance 

test; FEV1, forced expiratory 

volume in 1 s; FFMI, fat-free 

mass index; HGF, handgrip 

force; 6MWD, 6-minute 

walking distance; QPT, 

isometric quadriceps peak 

torque; Pimax, maximal 

inspiratory mouth pressure; 

Wmax, peak exercise 

capacity and MRC dyspnea. 

Secondary outcomes were 

also change from baseline in 

subscores of SGRQ. Low Risk 

Education       

Jarab 2012 133 

Patients with confirmed diagnosis of COPD for at least 1 

year; > 35 years old; FEV1 30-0% predicted; hospital 

consultant agreement to enter trial. Excluded: learning 

difficulties; mobility problems; confusion, disorientation; 

terminal illness, CHF, or if had attended PR or consulted 

with pulmonary nurse or clinical pharmacist in previous 6 

months; Baseline data reported on ED visits and 

hospitalizations due to exacerbations 6 months before 

study. 

Outpatient clinic 

in Jordan. 

Structured patient education provided by 

pharmacist on COPD and symptom 

management. Medication table produced; 

exercises, symptom control and 

expectoration technique explained. 

Booklet provided. 

Primary: quality of life 

improvement. 

Secondary: healthcare 

utilization, COPD 

knowledge, medication 

adherence. Low Risk 

Case Management       

Farrero 2001 122 

1. Primary diagnosis of COPD according to generally 

accepted clinical and functional criteria and requiring 

long-term oxygen therapy (LTOT). 2. History of at least 6 

months of LTOT before entering study. 3. Willing to 

participate in hospital-based home care program (HCP) 

and. 4. Residence within easy reach of hospital. The 

authors selected COPD patients receiving long-term 

oxygen therapy (LTOT) as candidates for inclusion 

because they form a homogenous group of patients 

Patients in two 

communities in 

Spain on long-

term oxygen 

therapy. 

Designed to combine home care 

management and easy access to hospital 

resources. Included scheduled activities 

such as monthly telephone call and home 

visit every 3 months. Team comprised of 

nurse and chest physician. Response to 

patient request could include: home visit 

by nurse or physician; hospital visit; 

advice with planned hospital or home 

Primary: arterial blood gas 

values while breathing room 

air, forced spirometry, 

number of hospital 

admissions, emergency 

department visits, days of 

hospital stay for COPD 

exacerbation.  

Secondary: mortality and High Risk 
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with severe disease and suffer frequent, severe acute 

exacerbations. 

visit in next few days. cause of mortality, survival, 

cost of medical assistance, 

QOL (first 40 patients). 

Zwar 2012 451 

Patients 40-80 years of age with COPD, emphysema, or 

chronic bronchitis based on physician diagnosis 

(spirometry not required), including co-morbidities, such 

as asthma; prescribed COPD medications; seen by 

general practitioner in previous 12 months. Patients were 

excluded if they were non-English speaking or had 

significant cognitive impairment. The authors did not 

mention whether the patients had a history of 

exacerbations. 

General 

practitioners 

(GPs) and their 

patients from a 

list of 256 GPs 

from practices in 

Sydney who 

take part in 

research or 

attend CMEs 

held by 

Divisions of 

Family Practice. 

Nurses were trained in COPD 

assessment, spirometry, smoking 

cessation, COPD management, and 

management of AECOPD, which they 

then provided to patients, in consultation 

with the GP. Patients in the control group 

received usual care. 

Primary: disease-related 

quality of life (SGRQ). 

Secondary: generic HRQL, 

lung function, smoking 

status, immunisation status, 

attendance at pulm rehab, 

patient knowledge of COPD, 

and health service use. Low Risk 

Education and Case Management       

Bischoff 2012 165 

Patients with COPD who are >/= 35 years of age and 

have a post-bronchodilator FEV1/FVC <0.70.                                                                     

Patients were excluded if they had a post-bronchodilator 

FEV1< 30% predicted, were receiving treatment from a 

respiratory physician, had severe comorbid conditions 

with a reduced life expectancy, had an inability to 

communicate in Dutch, had objections to one or more of 

the modes of disease management used in the study. The 

authors did not mention whether the patients had a history 

of exacerbations, but they did report on the number of 

previous GP diagnosed exacerbations in previous 24 

months. 

Fifteen general 

practices in the 

Netherlands. 

Comprehensive self management 

program (Living Well with COPD but 

not the exercise component) as an adjunct 

to usual care – consisting of four tailored 

sessions with ongoing telephone support 

by a practice nurse; routine monitoring as                                    

an adjunct to usual care, consisting of 2-4 

structured consultations a year with a 

practice nurse; usual care alone (contacts 

with the general practitioner as 

determined by patient) at the patients’ 

own initiative). 

Primary: change in COPD 

specific quality of life at 24 

months (CRQ total score). 

Secondary: CRQ domain 

scores, frequency and 

patients’ management of 

exacerbations measured with 

the Nijmegen telephonic 

exacerbation assessment 

system (TEXAS), self-

efficacy measured with the 

COPD self-efficacy scale. Low Risk 

Lainscak 2013 253 

Patients admitted to hospital with AECOPD, meeting 

GOLD criteria 2-4. Patients were excluded if they were 

unstable or had terminal disease other than COPD; if they 

were unable to deal with telephone contact outside of 

hospital; or if they died before discharge. Patients were 

randomized to a study group within 48 hours of hospital 

admission. 

Specialized 

pulmonary 

hospital in 

Slovenia. 

Patient education, inhaler technique 

training, respiratory physician; plus a 

discharge coordinator who assessed 

specific discharge needs and actively 

communicated with the whole health care 

team, patients and caregivers. After 

discharge, patients contacted by phone 

for follow-up; the coordinator continued 

to work with other healthcare 

practitioners and regular phone contacts 

with patient were scheduled. Final patient 

assessment by coordinator occurred 7-10 

days post discharge. 

Primary: number of patients 

hospitalized because of 

COPD (unplanned overnight 

stay). 

Secondary: time to 

AECOPD hospitalization; 

all-cause mortality; all-cause 

hospitalizations; days alive 

and out of hospital; HRQL Low Risk 

Smith 1999 94 

In-patients or outpatients with diagnosis of COPD who 

were > 40 years and had FEV/FVC < 60%. Patients were 

excluded if they had other active major illnesses; were in 

an unstable state; had no caregiver involved in 

management; were not able to read and speak English. 

Patients were enrolled following discharge from hospital. 

Patients 

attending the 

Queen Elizabeth 

Hospital in 

Adelaide, 

Australia. 

In addition to usual appointments with 

general practitioners and outpatient 

clinics, nurse coordinator visited patient 

in home, determined care needs including 

home care, meals, oxygen, ADL 

equipment. Coordinator visited at 2-4 

week intervals x 12 months, provided 

education, did spirometry, fitness advice, 

and provided early identification of 

Primary: health care 

utilization (respiratory 

hospital admissions, LOS, 

outpatient and ED visits), 

mortality, HRQL. 

Secondary: FEV1, care 

HRQL.  Low Risk 
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AECOPD, smoking cessation. The usual 

care group received usual appointments 

with outpatient clinics and general 

practitioner services and education. 

Soler 2006 26 

Patients with 3 or more exacerbations requiring hospital 

treatment (ED visit or hospitalization) during year 

preceding study. COPD diagnosed based on smoking 

history of at least 20 pack years FEV1<70%. Excluded 

asthma, bronchiectasis; CF, upper airway limitation or 

bronchiolitis. Spain 

Monthly clinic visits in conjunction with 

group education. No self-management 

instruction; no action plan. Standardized 

pharmacological treatment. 

Primary: number of acute 

exacerbations of COPD. 

Secondary: hospitalizations, 

LOS, ED visits, ICU 

admissions, primary care 

visits, outpatient clinic visits, 

HRQL, comorbidity, BMI, 

oximetry, ABG, inhaler 

technique scoring. High Risk 

Weinberger 

2002 1,113 

Patients who reported having COPD; and who filled 

prescription for methylxanthines, ICS, 

sympathomimetics, parasympathomimetics, cromolyn 

sodium during preceding 4 months; had COPD or asthma 

as active problem; were 18 years of age or greater; 

received 70% of medications from single drugstore. 

Patients were excluded if they had significant impairment 

in speech, hearing, or vision that would preclude 

participation; did not reside in an institution. The authors 

did not mention whether the participants had a history of 

exacerbations. However, baseline characteristics did 

include hospital or emergency department visit in past 

month. 

36 Indianapolis 

CVS drugstores. 

Pharmacists in intervention sites 

underwent training and had a computer 

display of patient medications, contact 

information for physicians; graphical 

display of peak flows, dates and locations 

of previous ED and hospital visits, which 

were all obtained during monthly 

research telephone interviews by the 

investigators. Pharmacists also handed 

out written patient education materials. 

Pharmacists received practical 

information for case management.  

Patients in the intervention group 

received the peak flow meters. The usual 

care peak flow group received the peak 

flow meters but no pharmacist case 

manager. The usual care control group 

received no peak flow meters.   

Primary: peak expiratory 

flow rate, health-related 

quality of life, medication 

compliance, breathing-

related emergency 

department visits. 

Secondary: patient 

satisfaction with care and 

pharmacist. Low Risk 

Education and Action Plan       

Gallefoss 2004 62 

Patients with a diagnosis of COPD, 18-70 years older, not 

suffering from any serious disease. FEV1% predicted 

between 40 and 80%. The authors did not say whether the 

patients had a recent history of exacerbations. 

Outpatient clinic 

in Norway. 

Patients received booklet with info on 

self-management and asthma/COPD/self-

assessment. Provided with instruction for 

recording PEF and symptoms. Patient 

education session of 2 x 2 hour sessions 

in groups of 5-6 persons on two separate 

days one week apart. At the end, 

provided with individual treatment plan 

and 2 weeks of PEF monitoring - 

stepwise plan aimed at making early 

changes in the event of exacerbation. 

Non-standard treatment plans 

incorporating steroids were used for 

those already on high doses of inhaled 

steroids. 1-2 session of individual 

physiological lessons included. 

Primary: number of general 

practitioner visits and 

absenteeism from work was 

self-reported at monthly 

intervals, while days in 

hospital were both self-

reported and checked against 

hospital records. Also 

assessed health-related 

quality of life, patient 

satisfaction, cost-benefit and 

cost-effectiveness (including 

patient travel time); costs 

were based on utilization of 

care and unit costs.  Unclear Risk 

McGeoch 2006 159 

Subjects were included if they met the following criteria: 

COPD according to American Thoracic Society criteria 

(history of cough, sputum, shortness of breath with a 

General practice 

in New Zealand. 

Intervention: usual care and education of 

1 hour on the use of action plan. Patients 

were told to make early contact with their 

Primary: St. George’s 

Respiratory Questionnaire 

(SGRQ) at 6 and High Risk 
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background of tobacco smoking >10 pack-years); 23 

FEV1/FVC < 70% (spirometry within 12 months); 

symptoms at least weekly; history of one or more 

exacerbations in the previous 12 months requiring an 

increase in therapy. Subjects were excluded according to 

the following criteria: Unable/unwilling to sign consent 

form; primary diagnosis of asthma (never smoked, age of 

onset <35 years); other primary functionally limiting 

disease; other medical condition likely to affect patient 

mortality (e.g. malignancy); hospital-level residential 

care; already using a self-management plan; on 

domiciliary oxygen therapy (all patients in Christchurch 

receiving domiciliary oxygen therapy for COPD receive 

intensive education including self-management plans); 

attending a general practice that regularly uses self-

management plans; exacerbation of COPD requiring 

increased treatment within 6 weeks or admission to a 

hospital within 3 months; cognitive impairment as judged 

by the Modified Mini-Mental Status Exam (3MS) of 

<75%; and alpha-1 antitrypsin deficiency. 

general practitioner during exacerbations. 

Control group was specifically denied 

access to action plan. 

12 months. 

Secondary: health 

utilization as determined by 

number of general practice 

visits, hospital admissions 

and courses of antibiotics 

and oral steroids at 6 and 

12 months; the Hospital 

Anxiety and Depression 

Scale (HADS), and the 

COPD Self-Management 

Interview (COPD-SMI). 

Wakabayashi 

2011 102 

Patients with spirometry-diagnosed COPD; > 65 years; 

exclusively visited the clinic with monthly appointments; 

history of cigarette smoking. Patients were excluded if 

they had atopy or asthma; were illiterate; MMSE < 26; 

lived in residential care or nursing home; exacerbations 

within previous 3 months; other respiratory disease or 

congestive heart failure. 

Respiratory 

Care Clinic 

associated with 

the Nippon 

Medical School, 

Tokyo, Japan. 

Each patient completed the Lung 

Information Needs Questionnaire. Based 

on this, an individual education plan was 

developed. Also included an individual 

action plan. Each person in the 

intervention group received 6 30-minute 

education sessions monthly. Control 

group received standard education that 

was not individualized, and no action 

plans. 

Primary: patient 

knowledge.  

Secondary: FEV1%, 

6MWT, BMI, MMRC, 

BODE, IADL, SGRQ, 

emergency department visits, 

hospitalizations. Unclear Risk 

Wood-Baker 

2006 139 

General practitioners were invited to participate if they 

were registered with Southern Tasmania Division of 

General Practitioners. Patients were included if they had 

COPD as primary illness; >50 years; 10 pack years; 

FEV1<65% predicted; FEV1/FVC <0.70. Patients were 

excluded if they were nursing home residents. The 

authors did not mention whether the participants had a 

history of exacerbations. 

Patients 

attending 

general 

practitioners 

working in 

southern 

Tasmania in 

Australia. 

COPD booklet and individual educational 

session with nurse. Written self-

management plan including action plan 

based on early recognition of symptoms 

and early contact with general 

practitioner. Control group received 

education and routine care from general 

practitioner. 

Primary: HRQOL – SGRQ. 

Secondary: lung function, 

physical activity in steps per 

day, and use of health care 

resources, specifically 

number of general 

practitioner consultations, 

ED visits or hospitalizations. Unclear Risk 

Education and Action Plan and Case Management       

Bischoff 2012 165 

Patients with COPD who are >/= 35 years of age and 

have a post-bronchodilator FEV1/FVC <0.70.                                                                     

Patients were excluded if they had a post-bronchodilator 

FEV1< 30% predicted, were receiving treatment from a 

respiratory physician, had severe comorbid conditions 

with a reduced life expectancy, had an inability to 

communicate in Dutch, had objections to one or more of 

the modes of disease management used in the study. The 

authors did not mention whether the patients had a history 

of exacerbations, but they did report on the number of 

previous GP diagnosed exacerbations in previous 24 

months. 

Fifteen general 

practices in the 

Netherlands. 

Comprehensive self management 

program (Living Well with COPD but 

not the exercise component) as an adjunct 

to usual care – consisting of four tailored 

sessions with ongoing telephone support 

by a practice nurse; routine monitoring as                                                 

an adjunct to usual care, consisting of 2-4 

structured consultations a year with a 

practice nurse; usual care alone (contacts 

with the general practitioner as 

determined by patient) at the patients’ 

own initiative). 

Primary: change in COPD 

specific quality of life at 24 

months (CRQ total score). 

Secondary: CRQ domain 

scores, frequency and 

patients’ management of 

exacerbations measured with 

the Nijmegen telephonic 

exacerbation assessment 

system (TEXAS), self-

efficacy measured with the 

COPD self-efficacy scale. Low Risk 
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Bourbeau 2003 191 

Patients with "advanced" COPD with at least one 

hospitalization for an acute exacerbation in the past year. 

Inclusion criteria: stable COPD (respiratory symptoms 

and medication unchanged for at least 4 weeks before 

enrollment; at least 50 years of age; current or previous 

smoker (at least 10 pack-years); FEV1 between 25% and 

70%; predicted FEV1 less than 70%; no previous 

diagnosis of asthma, left congestive heart failure; terminal 

disease, dementia; uncontrolled psychiatric illness; no 

participation in respiratory rehab program in past year; no 

long-term-care facility stays. 

7 hospitals in 3 

cities in Quebec. 

Each patient randomized to the 

intervention group received a disease-

specific self-management program 

consisting of approximately 1 hour per 

week of teaching at home for 7 to 8 

weeks. The program was supervised by 

experienced and trained health 

professionals who acted as case 

managers, with the supervision and 

collaboration of the treating physician. 

Follow-up was conducted with patients in 

the intervention group by weekly 

telephone calls for 8 weeks and then 

monthly calls for the remainder of the 

study. Case managers were available by 

telephone only to the intervention group 

for advice and treatment supervision 

throughout the study period. The action 

plan for acute exacerbations was 

customized for each patient and included 

a contact list as well as a symptom-

monitoring list for different situations 

linked to appropriate therapeutic actions, 

including a prescription from the patient's 

treating physician to be used when the 

patient had an exacerbation. 

Primary: hospital 

admissions. 

Secondary: scheduled and 

unscheduled physician visits, 

emergency department visits, 

health-related quality of life, 

pulmonary function, and 

functional exercise capacity. Low Risk 

Casas 2006 155 

Patients were enrolled immediately after hospital 

discharge for a COPD exacerbation. All of the patients 

were admitted because of a previous episode of 

exacerbation requiring hospitalization for > 48 hours. 

Exclusion criteria for the study were: 1) not living in the 

healthcare area (39%); 2) severe comorbid conditions, i.e. 

lung cancer or other advanced malignancies, and 

extremely severe neurological or cardiovascular disorders 

(25%); 3) logistical limitations due to extremely poor 

social conditions, such as illiteracy or no phone access at 

home (10%); and 4) being admitted to a nursing home 

(7%). 

Participants 

recruited after 

hospital 

discharge from 

university 

hospitals in 

Barcelona, 

Spain and 

Leuven, 

Belgium.  

Intervention 

carried out by 

specialized 

nurses in Spain 

and general 

practitioners in 

Belgium. 

A shared care plan with the tertiary 

referral center (specialists) and the 

primary care team, education on self 

management, and patient/caregiver/PCP 

access to a specialized respiratory nurse                                                                 

Weekly phone calls; 

Patients/caregivers/medical specialists 

had access to call center coupled to a 

web-based application (CHRONIC 

PLATFORM). 

Primary: readmission for 

COPD exacerbations. 

Secondary: mortality and 

utilization of healthcare 

resources. Unclear Risk 

Coultas 2005 217 

Patients > 45 years with physician diagnosis of COPD, > 

20 pack-year smoking history, experienced at least 1 

respiratory symptom in the past 12 months, and had 

airflow obstruction (FEV1/FVC <70%; FEV1<80%). 

17 primary care 

clinic sites, 

which are part 

of urban 

academic center 

in the US. 

Three intervention groups - Usual care 

(UC): two education booklets from ALA 

and advised them on following 

recommendations of physicians - Medical 

Management (MM) - nurse trained using 

GOLD guidelines, lecture, case studies. 

Goal was to enhance patient knowledge 

about disease. Collaborative Management 

Primary: the major 

measures of health outcomes 

were the disease-specific St. 

George’s respiratory 

questionnaire (SGRQ), the 

generic measures Medical 

Outcomes Study 36-item 

short form (SF-36) and Unclear Risk 
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(CM) - in addition to MM, 8 more hours 

on collaborative care - skills, changes, 

etc. Written log of contact - no specific 

protocol for contact. 

illness intrusiveness scale, 

and self-reported health-care 

utilization during the 

previous 6 months. 

Fan 2012 426 

Patients hospitalized for COPD in the 12 months before 

enrollment, post BD FEV1 / FVC < 0.70, FEV1 < 80% 

pred., age > 40, smoking history > 10 pack years, at least 

1 visit in past year to either clinic at VA medical center, 

no acute exacerbations of COPD in the previous 4 weeks, 

ability to speak English, access to a telephone. Excluded 

for a primary diagnosis of asthma or any medical 

conditions that would impair their ability to participate in 

the study or to provide informed consent. 

Patients in the 

study had been 

hospitalized for 

COPD in the 12 

months before 

enrollment. Trial 

commenced 

with 6 VA 

medical center 

sites in January 

2007 and 

subsequently 

expanded to 20 

sites. 

Comprehensive care management 

program: educational program consisting 

of 4 individual 90-min, weekly sessions 

using an educational booklet. Individual 

lessons reinforced during a group session 

and by telephone calls from case manager 

monthly x 3, then every 3 months. 

Patients received a written, individualized 

action plan for flare-ups including 

prescriptions for prednisone and an 

antibiotic. Patients asked to call case 

manager after initiating action plan and 

primary care provider or 911 if symptoms 

failed to improve. 

Primary: time from 

randomization to first COPD 

hospitalization. Goal to 

follow all patients for at least 

12 months. AECOPD 

defined as increase or new 

onset of 1 or more 

respiratory symptoms 

(cough, sputum, wheezing, 

dyspnea, or chest tightness) 

persisting for at least 2 days. 

Health records of events 

assessed by 3 blinded 

respirologists to classify 

primary cause of 

hospitalizations as COPD-

related, cardiovascular or 

other. 

Secondary: all-cause 

mortality, number of 

exacerbations, health-related 

quality of life, patient 

satisfaction, COPD-related 

knowledge, and self-

efficacy. Spirometry at 

baseline and at 12 months. Low Risk 

Gadoury 2005 191 

Patients with COPD 50 years of age or older; FEV1 

<70% predicted; hospitalized once or more for AECOPD 

in previous year. Patients were excluded if they had 

asthma; major comorbidities such as LVF, terminal 

illness, dementia, uncontrolled psychiatric illness. 

COPD patients 

from 7 health 

centers in 

Quebec. 

Intervention included 7-8 one-hour 

weekly sessions of skill-oriented 

teaching. Program included action plan 

with customized prescription for 

antibiotics and prednisone; patient 

workbook and advice on unsupervised 

home exercise program. 

Primary:  all-cause hospital 

admissions.  

Secondary: all-cause 

emergency department visits. Low Risk 

Hermiz 2002 177 

All patients 30-80 years of age who attended emergency 

department or were admitted with COPD between 

September 1999 and July 2000 and were recently 

discharged. Patients were excluded if they were outside 

the region; had insufficient English; were nursing home 

residents; were confused or demented. 

Liverpool 

Health Service 

and MacArthur 

Health Service 

in Sydney, 

Australia. 

Two home visits by community nurse. 

First within a week of discharge - 

provided verbal and written education on 

disease, smoking, conservation of energy, 

exercise, drugs, health maintenance, 

recognizing signs that required medical 

intervention. Care plan developed and 

posted to general practitioner. Second 

visit one month later to review progress. 

Primary: frequency of 

patients’ presentation and 

admission to hospital; 

changes in patients' 

disease-specific quality of 

life, measured with 

St. George's respiratory 

questionnaire over three 

Months and after discharge; 

patients' knowledge of 

illness, self-management, 

and satisfaction with care at 

discharge and three months 

later; frequency of general Unclear Risk 
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practitioner and nurse visits 

and their satisfaction with 

care. 

Khdour 2009 173 

Patients with confirmed diagnosis of COPD for at least 1 

year; FEV1 30-80% and >45 years old. Patients were 

excluded if they had CHF, learning difficulties, attended 

pulmonary rehab in last 6 months, severe mobility or 

terminal illness. All COPD patients who attended the 

outpatient clinic at the Mater Hospital, having fulfilled 

the entrance criteria, and having no exclusion criteria 

present, were invited to participate. The authors collected 

information on ED visits and hospital admissions in last 

year at baseline. 

Belfast, 

Northern Ireland 

Structured patient education provided by 

pharmacist on COPD and symptom 

management. Medication table produced; 

exercises, symptom control and 

expectoration technique explained. 

Action plan with advice to general 

practitioner to provide antibiotic and oral 

corticosteroid. Booklet provided. Does 

not say how long the session lasted. 

Received follow-up calls to reinforce 

education and motivation to achieve 

goals made at 3 and 9 months. Clinic 

visit at 6 months. 

Primary: hospital 

admissions and SGRQ. 

Secondary: knowledge, 

adherence, medication 

effectiveness, HRQ, lung 

function. Low Risk 

Rea 2004 135 

Patients with moderate to severe COPD. Patient exclusion 

criteria: asthma; bronchiectasis; comorbidity more 

significant than COPD; unable to give informed consent; 

prognosis < 12 months, long-term oxygen therapy or too 

unwell; deceased. General practitioner (GP) exclusion 

criteria: no longer enrolled with participating GP or 

moved; unable to contact patient; insufficient practice 

nurse resource. The authors did not mention whether the 

patients had a history of exacerbations, but they did report 

the number hospital admissions up to a year before the 

study for each group. 

New Zealand 

general 

practices. 

Comprehensive disease management 

implemented by usual GP and practice 

nurse. Respiratory physician and 

respiratory nurse specialist saw all 

intervention patients and patient-specific 

care plan negotiated with each patient by 

GP and practice nurse. Action plan 

detailing how to manage worsening 

symptoms, when to call GP and self-

medication options to be decided by GP. 

Patient education on smoking cessation, 

medications and use of inhalers. Flu and 

rehab recommended. Visits to practice 

nurse monthly and GP every 3 months 

and as needed. At least one visit by 

respiratory nurse specialist and one 

following a hospital admission. 

Primary: decrease in 

hospital days. 

Secondary: number and 

duration of hospital 

admissions for COPD and 

for other diagnoses; length of 

stay for 12 months prior to 

enrollment and the 12 month 

trial period; changes in 

respiratory function, walking 

distance and QOL. Unclear Risk 

Rice 2010 743 

Patients with spirometrically confirmed COPD at high 

risk for hospitalization as predicted by one or more of the 

following during previous year: hospital admission or ED 

visit for COPD; chronic home oxygen use or a course or 

systemic corticosteroids. 

5 Veterans 

Affairs 

Hospitals. 

Single 1-1.5 hour education session by 

respiratory therapist case manager. 

Individualized written action plan that 

included refillable prescriptions for 

prednisone and antibiotics, contact 

information for case manager and number 

for 24 hour VA helpline. Monthly phone 

calls. No scheduled clinic visits. 

Primary: combined number 

of hospital admissions and 

ED visits for COPD during 

12-month follow-up. 

Secondary: individual 

components of the primary 

outcome, hospitalizations 

and ED visits for other 

causes; hospital and ICU 

LOS; respiratory medication 

use; SGRQ and all cause 

mortality. Unclear Risk 

Trappenburg 

2011 233 

Patients with diagnosis of COPD, post-bronchodilator 

FEV1/FVC <70%; 40+ years; smoking history of >20 

years or 15 pack years; current use of bronchodilator 

therapy. Patients were excluded if they had a primary 

diagnosis of asthma; primary diagnosis of cardiac disease; 

presence of disease that could either affect mortality or 

8 regional 

hospitals and 5 

general 

practices. 

Intervention group: pharmacological and 

non-pharmacological care according to 

guidelines; seen by case manager who 

discussed various aspects of COPD 

management, and individualized written 

action plan (which may or may not have 

Primary: time to recovery 

of health status in the event 

of an exacerbation. 

Secondary: length of an 

exacerbation; contact delay 

(time between exacerbation Low Risk 
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participation in the study (e.g. confusional states). The 

authors did not mention whether the patients had a history 

of exacerbations. 

included self-treatment options) and 

encouragement to contact case manager 

with any questions, plus 2 standardized 

reinforcement sessions at 1 and 4 months.  

Control group: as above except no action 

plan and no standardized reinforcement 

sessions. 

onset and exacerbation-

related healthcare contact); 

HRQL, anxiety, depression, 

exacerbation-related self-

efficacy; exacerbation rates, 

Anthonisen classification, 

percentage of exacerbations 

reported to a healthcare 

provider; unscheduled 

physician visits, emergency 

department visits, courses of 

antibiotics or corticosteroids; 

hospitalizations; and 

hospitalization days. 

Walters 2013 182 

Patients age>45 years with diagnostic code for COPD or 

prescription for tiotropium; smoking history > 10 pack 

years; PD FEV1/FVC 0.7 and FEV1 30-80%; able to 

complete procedures and provide informed consent. 

Patients were excluded if they were unable to participate 

in self-care activities due to mental or physical 

incapacity; end-stage cancer; poor English skills; nursing 

home resident. The authors did not state whether the 

patients had a recent exacerbation, but they did collect 

baseline information on COPD-related hospital 

admissions in the previous 12 months. 

Tasmanian 

general 

practices. 

General 

practitioners 

identified 

patients with 

COPD over 

aged 45 seen 

within the 

previous 12 

months. 

Health mentoring (psycho-education 

about common psychological reaction to 

COPD diagnosis and treatment; self-

management skills training; cognitive 

coping skills to identify and challenge 

negative COPD-related cognitions 

communication skills to facilitate 

discussion between mentor and patient; 

promotion of self-efficacy). Community 

health nurses received 12 hours of 

training. Mentors called patients 16 times 

for 30 minutes over 12 months with 

increasing time between calls. Patients 

set goals using framework of behavior 

targets: smoking, nutrition, alcohol, 

physical activity, psychosocial wellbeing 

and symptom management. Action plans 

specified by participants. 

Primary: health-related 

quality of life (SF-36 and 

SGRQ).  
Secondary: self-

management capacity and 

self-efficacy; psychological 

wellbeing; satisfaction with 

life and hospital admissions 

for COPD. Low Risk 

Telemonitoring       

Antoniades 

2012 44 

Patients with moderate to severe COPD; at least 1 

admission for AECOPD in previous year; involved in 

hospital outreach program (FEV1 <60%predicted); no 

significant co-morbidities. 

Urban tertiary 

care hospital. 

Standard best practice (SBP) including 

home nurse and action plan vs. SBP + 

remote in-home telemonitoring (RM) 

uploaded daily via telephone line 

(spirometry, wt, BP, temperature, SpO2, 

sputum, symptoms, medications, ECG. 

RM reviewed by nurse weekdays for 

trends of abnormal values). 

Primary: 12-month hospital 

admissions, in-patient bed 

days, HRQOL (SGRQ and 

MOS-SF36 at 6, 12 months).  

Secondary: 6MWD at 0, 12-

months; adherence to and 

quality of RM data; patient 

acceptance of RM. Unclear Risk 

Chau 2012 41 

Patients aged 60+ with moderate to severe COPD (GOLD 

classification) who had been admitted to hospital at least 

once during previous year. Patients were excluded if they 

had communication problems, had impaired cognition, 

were illiterate, had hearing problems or were unable to 

operate device. 

Community-

dwelling adults - 

Recruitment at 

major acute 

general hospital 

during follow-

up clinic visit. 

Home visits to both intervention and 

control groups with education on self-

care and symptom management; ASTRI 

telecare system (ATS) comprised of 

device kit (specially designed mobile 

phone, RR sensor and pulse oximeter); 

online network platform, call center and 

networking system. Results displayed on 

mobile phone and sent to personal 

database on remote online server. Told to 

Primary: user satisfaction 

measured using self-

developed 10-item 1-5 Likert 

scale satisfaction 

questionnaire with 3 open-

ended questions (collected 2 

months after start of study); 

Chinese version of CRQ 

(baseline and 2 months 

after); pulmonary function; High Risk 
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monitor 3 times per day M-F and to 

transmit data. 

hospital re-admissions and 

ED utilization retrieved from 

clinical management system. 

Dinesen 2012 111 

Patients with COPD as primary cause of lung 

dysfunction; 18+ years, understood written and verbal 

information; Stage III or IV COPD. Patients were 

excluded if they were living outside of study area; had 

heart disease that could limit physical function; mental 

illness; terminal malignant disease; severe rheumatoid 

arthritis; pregnancy. 

Recruited from 

health center, 

general practice 

or pulmonary 

hospital ward. 

Telerehabilitation Group: Telehealth 

monitoring device in home for 4 months 

with doctor-prescribed guidelines on use; 

advised on how to use step counter and 

how to exercise using a set of 

instructional exercise guidelines from 

Danish Lung Assoc. Telehealth monitor 

measured BP, HR, weight, oxygen 

saturation, and spirometry and sent to 

hospital web portal. Healthcare provider 

reviewed data and advised patient. Once 

per month patient had a videoconference 

to coordinate rehab program. Usual Care:  

received home exercise program but no 

contact. Received advice on what to do if 

experiencing acute exacerbation. 

Primary: admission rate 

(number of participants 

admitted to hospital during a 

10 month follow-up period).  

Mean cost of hospitalization 

(defined as the patient 

reimbursement data costs for 

the hospitalized patients in 

each group). Low Risk 

Haesum 2012 111 Patients with COPD, no further detail given. 

Outpatient, 

home. 

Each COPD patient in the 

telerehabilitation group received a 

telehealth monitor (model 3370/71; RTX 

Healthcare) installed in his or her home 

so that the individual could conduct 

measurements of lung function, weight, 

oxygen level, blood pressure, and pulse 

and thereby monitor the course of the 

disease. The COPD patients used the 

telehealth monitor for 4 months, and a 

doctor prescribed how often the patient 

had to measure values during a week. 

Through wireless technology, the 

telehealth monitor collected and 

transmitted data to a Web-based portal or 

to the patient’s electronic healthcare 

record. Healthcare professionals 

(Physicians, district nurses, hospital 

nurses etc.) assessed the patient’s 

data, monitored the patient’s disease and 

training inputs, and offered advice. 

Monthly the telerehabilitation team 

consisting of healthcare professionals 

would meet online to discuss and 

coordinate rehabilitation measures for 

each COPD patient. The control group 

received instructions on performing home 

exercise, and these patients were then 

made responsible for performing the 

activities by themselves. 

Primary: SF 36 at baseline 

and 10 months. Data for 

resource usage and unit costs 

we calculated. Costs related 

to telehomecare equipment: 

training of healthcare 

professionals, logistics, and 

the time used by healthcare 

professionals. Costs related 

to hospital admissions, 

ambulatory contacts, general 

practitioner contacts, 

emergency physician 

contacts, other primary 

services, and medicine 

consumption. High Risk 

Halpin 2011 79 

All people aged over 40 with a diagnosis of COPD 

confirmed with spirometry (FEV1 < 80% predicted, 

Outpatient, 

home in Devon, 

If an elevated risk for AECOPD is 

predicted, automated calls are triggered 

Primary: AECOPD 

frequency, and proportion of Low Risk 
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FEV1/FVC ratio < 0.7) at three general practices in 

Devon, UK were invited to participate. Patients with an 

acute exacerbation of COPD within 4weeks of 

enrollment, or unable to use a Blackberry were excluded. 

United 

Kingdom. 

which alert patients to the increased risk. 

At the beginning of the winter, patients 

receive an information pack containing 

leaflets on COPD, thermometers to 

monitor the temperature in the bedroom 

and living room, and advice on early 

symptoms of an exacerbation, managing 

their home environment, and keeping 

active. The automated call acts as a 

reminder for patients to follow this 

advice and to ensure they have sufficient 

medication. All patients received the Met 

Office information pack and a test call on 

their normal telephone to demonstrate 

how the system worked. Patients were 

then randomized either to receive the 

alert calls or not. 

patients experiencing 1 or 

more AECOPD. AECOPD 

defined by Anthonisen 

criteria. 

Secondary: ability of the 

forecast to predict an 

increased frequency of 

exacerbations in the 14-day 

period after an alert 

compared to the background 

rate, the frequency, severity 

and duration of events 

defined using EXACT, and 

changes in health status. 

Henderson 

2013 3,230 

Patients at participating practices were eligible for study 

inclusion if they were 18 years or older, with at least one 

of three long-term index conditions (chronic obstructive 

pulmonary disease, heart failure, or diabetes). Index 

conditions were confirmed by primary or secondary care 

medical records, the Quality Outcomes Framework 

register, or a local clinician. Non-English speakers were 

not eligible as the telehealth equipment information and 

instructions were only available in English. Those with 

cognitive impairment that may have prevented 

independent use of telehealth equipment could be 

recruited if a caregiver could assist them. 

Community 

based telehealth 

intervention in 

three local 

authority areas 

in England. 

Patients in the control group received 

usual health and social care for the 12-

month follow-up period, and were then 

offered telehealth subject to a further 

clinical assessment. Patients in the 

intervention group received telehealth in 

addition to the standard health or social 

care. The telehealth systems thus 

included both telemonitoring and 

telephone support. Telehealth equipment 

included a base unit (freestanding or a 

television set top box) and peripherals 

such as weigh scales, pulse oximeters, 

blood pressure cuff, and glucometers. 

Primary: primary outcome 

for the cost effectiveness 

analysis was incremental 

cost per quality adjusted life 

year (QALY) gained.  

Secondary: ICECAP-O, 

capability index for older 

people that measures quality 

of life along five dimensions: 

attachment, security, role, 

enjoyment, and control. 

Attribute levels were valued 

for people aged 65 years and 

over (1=full capability, 0=no 

capability).                         

The study explored two other 

outcomes: 1) the short form 

of the Spielberger State-Trait 

Anxiety Inventory (Brief 

STAI) that measures “state 

anxiety” and has been widely 

used, including for people 

with diabetes, and 2) the 

short form Center for 

Epidemiologic Studies 

Depression scale (CESD-

10), a screening instrument 

for depression symptoms. Unclear Risk 

Jodar-Sanchez 

2013 45 

Adult patients with a diagnosis of COPD and chronic 

respiratory failure (CRF) with long-term oxygen therapy 

indication according to international guidelines; at least 

one hospitalization for respiratory illness in the previous 

year; being clinically stable during the previous 3 months. 

Outpatient, 

home. 

Patients in the telehealth group measured 

their vital signs on weekdays and 

performed spirometry on two days per 

week. Vital signs recorded included 

spirometer, pulse oximetry, heart rate and 

blood pressure. The data were transmitted 

Primary: acute 

exacerbations of COPD, 

emergency department visits, 

hospital admissions. 

Secondary: SGRQ, 

EuroQol. High Risk 
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automatically to a clinical call center. 

Based on vital signs the clinical condition 

was triaged. When a red alert was 

triggered, the study staff first contacted 

the patient to confirm the patient’s 

symptoms, and gain more information 

about the severity of the exacerbation. If 

the clinical alert was confirmed, the staff 

escalated the information to the case 

manager for an early response to a 

possible exacerbation. After receiving a 

red alert, the case manager analyzed the 

vital sign measurements together with the 

clinical questionnaire responses, 

accessing the platform via mobile 

telephony (a smart phone) and initiating 

the clinical response. Clinical response 

ranged from MD referral to referral to 

ED. 

Koff 2009 40 

Patients with GOLD stage 3 or 4 COPD and a telephone 

landline. Patients were excluded if they were receiving 

active treatment for lung cancer; if they were illiterate; if 

they were non-English speaking; or if they could not 

complete a 6-minute walk test. 

Outpatient, 

home, in 

Colorado. 

Intervention group received four specific 

interventions over a 3-month period, 

including: 1) disease-specific education; 

2) teaching of self-management 

techniques; 3) enhanced communication 

with study coordinators; and 4) remote 

home monitoring. Patients were remotely 

monitored Monday to Friday for changes 

in symptoms, oxygen saturation, FEV1, 

and steps in 6-min walk distance 

(6MWD). Patients received a pulse 

oximeter, a FEV1 monitor, a pedometer, 

and a technology platform for delivery of 

education and transmission of the results 

(Health Buddy System). Health Buddy 

System (HealthHero Network, Palo Alto, 

CA) dialogue reinforced disease-specific 

education on a daily basis. Daily data was 

sent to study coordinator, who reviewed 

the data each day. Patients detected as 

high risk were contacted by the study 

coordinator for possible follow-up. 

Primary: SGRQ. 

Secondary: decreased 

healthcare costs and whether 

they identified unreported 

exacerbations. Low Risk 

Lewis 2010 40 

Patients with moderate to severe COPD, who had 

completed at least 12 sessions (of 18 total) of outpatient 

pulmonary rehabilitation; known to chronic disease 

management team (CDMT). Patients were excluded for 

comorbid asthma or interstitial lung disease, not at home, 

or attended < 12 sessions in pulmonary rehab. 

Patients 

recruited from a 

pulmonary 

rehab database 

in Wales, UK. 

Intervention 

took place in 

patients’ homes. 

Intervention group received standard care 

plus a handheld telemonitor – the 

DocoboR Health HUBTM (Docobo Ltd, 

Bookham, UK), (HUB) for 26 weeks. 

They also answered 11 questions daily (6 

am; 5 pm) and typed in temperature and 

pulse oximeter. Data would trigger RN 

by e-mail if 2 or more occurred: a) Any 

question scoring ‘much worse than usual’ 

b) Pulse rate greater than 120 beats per 

Primary: number of hospital 

admissions for COPD, 

during the 6-month 

monitoring period between 

those receiving treatment 

versus controls. 

Secondary: primary care 

contacts (for chest and non-

chest symptoms), emergency 

room visits, length of Low Risk 
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minute 

c) Oxygen saturations less than 88% (on 

their usual air/oxygen) 

d) Temperature greater than 38.5 degrees 

centigrade. Nurses could access the data 

through a secure website and reviewed 

answers daily, ie. 13 daily data points) 

and CDMT would call patient. 

hospital admissions, CDMT 

phone calls, CDMT visits.    

Also during the monitoring 

period, the Tm Group 

completed symptoms and 

physical observations 

(temperature & pulse ox) 

twice daily, which were 

stored and then uploaded at 2 

am through a free phone 

landline. 

Pare 2013 120 

Active patients with very serious COPD requiring 

frequent home visits. FEV1<45% predicted, had been 

hospitalized at least once in the preceding year, showed 

willingness to manage their health status, were able to 

communicate in French or English and had operational 

telephone line in the home. Patients were excluded if they 

had psychological or psychiatric problems, had a 

cognitive deficit that would make them unable to 

participate in their own treatment or suffered a visual or 

motor deficit that would make them unable to use the 

remote telemonitoring technology unless an informal 

caregiver could do this for them. 

Service regional 

de soins a 

domicila offers 

specialized 

home care 

services to 

adults suffering 

from severe 

chronic lung 

disease without 

assisted 

ventilation and 

living in the 

Greater 

Montreal area, 

Canada. 

Customized follow-up protocol program. 

Patients taught to use protocol during 

initial meeting with case manager. Daily 

completion of data entry table 

documenting symptoms and medication. 

Required to read specific learning 

"capsules" adapted from Living well with 

COPD. Case managers reviewed data 

daily to monitor health status and 

adherence to therapy. Device 

automatically analyzed data as entered 

and issued warnings for data outside of 

preset parameters. In the event of 

concerns, system sent pre-programmed 

advice on appropriate required action 

based on CTS guidelines. Case manager 

notified simultaneously and could 

intervene by phoning patient or 

informing the attending physician. 

Primary: patient 

consumption of health 

services (ER visits, hospital 

admissions, hospital LOS, 

nursing home visits, 

respiratory therapy (RT) 

home visits,). From 

administrative files of 

hospitals in Greater Montreal 

area. Economic analysis 

incorporating nursing and 

RT time; cost of 

hospitalizations and 

emergency department (ED) 

visits. 

Secondary: economic 

analysis incorporating 

nursing and RT time; cost of 

hospitalizations and ED 

visits. Patient satisfaction 

with device. Low Risk 

Pedone 2013 99 

Patients age > 65 and diagnosis of COPD stage II or III 

according to Gold criteria; FEV1/FVC <0.7; 30% < 

FEV1 predicted <80. Patients were excluded if they had 

life expectancy <6 months and had cognitive impairment 

severe enough to preclude use of the device. 

Recruitment 

from patients 

attending 

Pneumology 

outpatient 

facilities of the 

Campus 

Biomedico 

University in 

Rome. 

The "Sweet Age" monitoring system was 

developed specifically for this study. The 

study was comprised of: a) wristband 

containing sensors for heart rate, physical 

activity, near-body temperature; galvanic 

skin response (had Bluetooth 

transmitter); b) commercial pulse 

oximeter connected to blue-tooth 

transmitter coupled with the wristband; c) 

commercial cell phone coupled with 

wristband, which allowed for reception of 

data transmitted by the wristband and 

acted as gateway to send data. Patient not 

aware of wristband operations - sound 

reminded patient to wear oximeter as 

scheduled. 5 measurments of each 

parameter every three hours. Patient 

could access data on phone. Physician 

reviewed data every day and contacted 

Primary: number of 

exacerbations (defined as 

sustained worsening of 

conditions from stable state 

and normal variations; acute 

in onset; required change in 

medications).  

Secondary: number of 

hospital admissions 

(gathered from clinical 

records, or 

personal/telephone 

interviews). High Risk 
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patient. Checked adherence to therapy 

and tailored interventions carried out to 

promote adherence. 

Pinnock 2013 256 

Patients registered with general practices who had been 

admitted to hospital with acute exacerbations of COPD in 

previous year. Patients were excluded if they had other 

significant lung disease; were unable to provide informed 

consent, use the technology or complete the 

questionnaires or had significant social or clinical 

problems. 

Primary care in 

the United 

Kingdom. 

Telemonitoring was integrated into 

existing clinical services such that 

monitoring was provided by clinical 

teams who already had clinical 

responsibility for the patients. Daily 

questionnaire was taken on symptoms, 

treatments, oxygen saturation. Data were 

monitored by clinical team. Algorithms 

alerted team if daily readings not 

submitted or if patients scored 4 or 5. 

Patient was contacted by telephone. 

Primary: time to first 

hospital admission with a 

primary diagnosis of 

AECOPD up to one calendar 

year after randomization. 

Secondary: number and 

duration of hospital 

admissions with AECOPD; 

number and duration of 

admissions for any cause; 

number of death/year; 

number of exacerbations 

self-reported; HQL, anxiety 

and depression; knowledge, 

self-efficacy; adherence with 

treatment; number and 

duration of contacts with 

community services. Low Risk 

Shany 2010 80 

Patients with severe COPD living at home, who had a 

land phone line and could read English. 

Outpatient, 

home. 

Intervention group used telecare unit 

daily to measure BP, lung function, ECG, 

SpO2 as well as enter body weight, 

temperature and glucose. Questionnaires 

asked about symptoms, signs and general 

well being. Data was transmitted, and 

staff reviewed the data as part of their 

daily routine for intervention group. 

Primary: emergency 

department visits, hospital 

admissions and LOS for 

AECOPD. 

Secondary: SGRQ, HADS. Unclear Risk 

Sorknaes 2011 102 

Patients with COPD discharged from hospital following 

AECOPD. Patients were also >40 years of age, > 10-pack 

year smoker. Patients were excluded based medical 

stability and communication criteria. 

Odense 

University 

Hospital 

Denmark. 

Within 24 hours after discharge, the 

telemedicine equipment was installed at 

the patient’s home. Patient had the 

equipment for approximately 1 week, 

with a follow-up physician visit @ 28 

days. Patient was contacted by 

respiratory nurse by phone at least once 

within that week. During the 

teleconference, the nurse made clinical 

observations (i.e. dyspnoea, general 

condition etc), measured SpO2, 

spirometry, informed the patients how to 

prevent exacerbations and how to use the 

medication. The telemedicine 

consultation was agreed upon with the 

patient and the telemedicine nurse from 

day to day. The nurse could refer the 

patient to an in-house consultant, 

recommend the patient consult a general 

practitioner or contact a home care nurse. 

The patient could call the telemedicine 

phone line between 8am-3pm on any day 

Primary: reductions in the 

number of early 

readmissions for AECOPD 

patients using telemonitoring 

vs. control. Early 

readmission defined as 

readmission within 28 days 

of discharge following 

exacerbation. Statistical 

power determined using 

significant decrease in 

readmission rate defined as a 

drop from the expected 

readmission rate of 25% of 

patients to 11% of patients.  

Secondary: saturation, 

spirometry and EuroQol 

Q.O.L. Patient satisfaction 

with equipment also 

monitored. Only patient 

satisfaction reported in 

paper. High Risk 
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during the 28 days. No detail regarding 

usual care. 

Steventon 2012 3,250 

Patients aged 18 years or greater, diagnosed with COPD, 

diabetes or heart failure. Physical confirmation of 

patient's diagnosis not done. 

Administrative 

data accessed 

from primary 

care patients 

cared for by 

primary care 

physicians in 

geographical 

areas of the 

study sites 

Cornwall, Kent 

and Newham in 

England. 

Telehealth devices and system varied 

among the sites. All sites had a pulse 

oximeter for COPD, a glucometer for 

diabetes, and weighing scales for heart 

failure. Participants were asked to take 

clinical readings at the same time each 

day for up to 5 days per week, depending 

on disease severity and stability. 

Symptom questions and educational 

messages were sent to participants via 

telehealth unit. Data was transferred to 

monitoring centers where nurses and 

'matrons' used protocols to respond to the 

information. 

Primary: proportion of 

people with an inpatient 

admission to the hospital 

within a 12-month trial 

period.  

Secondary: mortality, 

number of inpatient bed 

days, ED admissions, 

elective admissions, 

outpatient attendances, ED 

visits, costs. Unclear Risk 

Venter 2012 20 

Individuals with chronic heart failure or COPD who had 

been hospitalized within 12 - 24 months of enrollment.  

"Balance" of the Maori versus.non-Maoris was achieved 

by "allocating them alternately" to each group by 

surname. 

Home-based 

telemonitoring 

of Maori and 

non-Maori 

people. 

Patients in the intervention group had a 

telehealth terminal installed in their 

home, with an online link to a web portal 

that was reviewed regularly by local 

nurses and supported by clinical 

algorithms. The telehealth terminal 

comprised a touch-screen computer with 

a range of measurement peripherals that 

enabled people to measure their own 

bodyweight, oxygen levels, lung 

function, blood pressure and other 

clinical signs. Patients in the control 

group did not receive the telehealth 

machine, but both groups of patients 

received the Healthright nurse-led disease 

management program, which involved 

regular home visits and systematic 

assessment and care planning. 

Primary: test the 

acceptability and utility of 

telehealth monitoring in a 

New Zealand environment. High Risk 
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eTable 5 – PICO 1 Non-Pharmacologic Therapies Forest Plots by Recommendation 

 

Topic and 

Recommendation # Forest Plot 

Pneumococcal 

Vaccine, 1 

There were no forest plots created for the pneumococcal vaccine review. See Walters Julia, A. E., 

et al. (2010) Injectable vaccines for preventing pneumococcal infection in patients with chronic 

obstructive pulmonary disease. Cochrane Database of Systematic Reviews DOI: 

10.1002/14651858.CD001390.pub3. 

 

 

Influenza Vaccine, 2 

There were no forest plots created for the influenza vaccine review. See Poole, P., et al. (2006) 

Influenza vaccine for patients with chronic obstructive pulmonary disease. Cochrane Database of 

Systematic Reviews DOI: 10.1002/14651858.CD002733.pub2. 
 

 

Smoking Cessation, 3 There were no forest plots created for the smoking cessation review.  

Pulmonary 

Rehabilitation, 4 and 

5 

 

Education Alone, 6 There were no forest plots created for education alone. 

Case Management 

Alone, 7 There were no forest plots created for case management alone. 

Education and Case 

Management, 8 

 

Education and 

Action Plan (hospital 

admissions), 9 

 

Education and 

Action Plan (mean 

hospital admissions), 

9 

 

Education and 

Action Plan (mean 

emergency 

department visits), 9 
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Education and 

Action Plan (mean 

general practitioner 

visits), 9 

 

Education and 

Action Plan and Case 

Management 

(hospital admissions), 

10 

 

Education and 

Action Plan and Case 

Management 

(emergency 

department visits), 10 

 

Telemonitoring 

(patients with at least 

one exacerbation), 11 

 

Telemonitoring 

(hospital admissions 

at 0-3 months), 11 

 

Telemonitoring 

(hospital admissions 

at 6-12 months), 11 

 

Telemonitoring 

(emergency 

department visits at 

3-6 months), 11 
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Telemonitoring 

(emergency 

department visits at 

12 months), 11 
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eTable 6  – PICO 1 Non-Pharmacologic Therapies Evidence Profiles by Recommendation 
 

Topic and 

Recommen

dation # 

 

Outcomes # of Studies 

(Subjects) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Publication 

Bias 

 Effect 

Estimate 

(95% CI) 

Strength of 

Evidence 

(SOE) 

Downgrades 

Pneumoco

ccal 

Vaccine, 1 

Acute 

exacerbations 
2 (216) 

Serious 

(-1) 
Serious (-1) 

Not Serious  

(-0) 

Not Serious (-

0) 
Undetected 

OR 0.58 

(0.30 to 

1.13) 
Low - C 

The 2 included studies both had at 

least 3 quality items with unclear or 

high risk of bias. They each only 

had 3 items with low risk of bias. 

There was moderate heterogeneity 

between the 2 studies included in the 

analysis. The I-square was 33% and 

the Furomoto study showed a 

favorable effect towards the 

intervention while the Steentoft 

study showed a favorable effect 

towards the control. 

Influenza 

Vaccine, 2 

Exacerbation 

rate and 

hospital 

admissions 

An evidence profile was not created for the influenza vaccine review. See Poole, P., et al. (2006) Influenza vaccine for patients with chronic obstructive pulmonary 

disease. Cochrane Database of Systematic Reviews DOI: 10.1002/14651858.CD002733.pub2. 

Smoking 

Cessation, 

3 

 

COPD 

exacerbations 

and hospital 

admissions 

An evidence profile was not created for the smoking cessation review. 

Pulmonary 

Rehabilitat

ion, 4  

 

Hospital 

admissions for 

patients with 

recent 

exacerbation 

5 (213) 
Serious 

(-1) 
Serious (-1) 

Not Serious 

(-0) 
Serious (-1) Undetected 

OR 0.24 

(0.07 to 

0.88) 

Very Low – 

C 

Four of the studies were assessed as 

unclear risk of bias. The I-square is 

71% with p=.008, indicating 

statistically significant 

heterogeneity. The heterogeneity is 

primarily driven by the Ko study, 

which showed that conventional 

care is more beneficial than 

pulmonary rehab. All 5 studies 

included patients with recent 

exacerbations and had a follow-up 

period of 3-18 months. There did 

not seem to be any obvious 

difference that would explain the 

heterogeneous results. The number 

of events is less than 300 and the 

confidence interval is fairly wide.  
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Pulmonary 

Rehabilitat

ion, 5 

 

Hospital 

admissions for 

patients 

without recent 

exacerbation 

4 (288) 
Serious 

(-1) 

Not Serious (-

0) 

Not Serious 

(-0) 
Serious (-1) Undetected 

OR 0.79 

(0.42 to 

1.50) 
Low - B 

Two of the studies were assessed as 

unclear risk of bias. The number of 

events is less than 300 and the 

confidence interval is fairly wide.  

 

Education 

Alone, 6 

 

Emergency 

department 

visits and 

hospital 

admissions 

An evidence profile was not created for the education alone review. 

Case 

Manageme

nt Alone, 7 

Emergency 

department 

visits and 

hospital 

admissions 

An evidence profile was not created for the case management alone review. 

Education 

and Case 

Manageme

nt, 8 

Hospital 

admissions 
2 (345) 

Not 

Serious 

(-0) 

Serious (-1) 
Not Serious 

(-0) 
Serious (-1) Undetected 

OR 0.82 

(0.17 to 

3.99) 
Low - C 

There is statistically significant 

heterogeneity. The Lainscak study 

shows a positive effect in favor of 

the intervention, whereas the Smith 

study shows an effect favoring the 

control. The number of events is less 

than 300 and the confidence interval 

is fairly wide. 
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Education 

and Action 

Plan, 9 

 

Hospital 

admissions 
2 (206) 

Very 

Serious 

(-2) 

Not serious (-

0) 

Not Serious 

(-0) 
Serious (-1) Undetected 

OR 0.90 

(0.36 to 

2.29) 

Very Low - 

C 

The Gallefoss study was assessed as 

unclear risk of bias and the 

McGeoch study was assessed as 

high risk of bias and hospital 

admissions was examined as a 

secondary outcome in the McGeoch 

study. There were only 20 total 

events and the confidence intervals 

for both studies were wide. 

 

Education 

and Action 

Plan, 9 

 

Mean hospital 

admissions 
2 (197) 

Serious 

(-1) 

Not Serious (-

0) 

Not Serious 

(-0) 
Serious (-1) Undetected 

mean 

difference 

0.18 lower 

(0.37 

lower to 

0.01 

higher) 

 

Low - C 

Hospital admissions did not appear 

to be a planned outcome in the 

Wakabayashi study. The 

Wakabayashi and Wood-Baker 

studies were both assessed as 

unclear risk of bias. There were only 

197 patients in the sample.  

 

Education 

and Action 

Plan, 9 

 

Mean 

emergency 

department 

2 (197) 
Serious 

(-1) 

Not Serious (-

0) 

Not Serious 

(-0) 
Serious (-1) Undetected 

mean 

difference 

0.02 lower 

(0.17 

lower to 

0.13 

higher) 

 

Low - C 

Hospital admissions did not appear 

to be a planned outcome in the 

Wakabayashi study. The 

Wakabayashi and Wood-Baker 

studies were both assessed as 

unclear risk of bias. There were only 

197 patients in the sample.  
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Education 

and Action 

Plan, 9 

 

Mean general 

practitioner 

visits 

2 (164) 
Serious 

(-1) 
Serious (-1) 

Not serious 

(-0) 
Serious (-1) Undetected 

mean 

difference 

1.42 lower 

(4.06 

lower to 

1.21 

higher) 

 

Very Low - 

C 

The Gallefoss and Wood-Baker 

studies were both assessed as 

unclear risk of bias. There was 

statistically significant 

heterogeneity. The Gallefoss study 

showed a positive effect in favor of 

the intervention, while the Wood-

Baker study showed no difference 

between the intervention and 

control. There were only 164 

patients in the sample. 

 

Education 

and Action 

Plan and 

Case 

Manageme

nt, 10 

Hospital 

admissions 
8 (2,201) 

Serious 

(-1) 

Not Serious (-

0) 

Not Serious 

(-0) 
Not Serious (-0) Undetected 

OR 0.64 

(0.46 to 

0.90) 
Moderate - B 

Two of the studies were assessed as 

unclear risk of bias and 2 of the 

studies treated hospital admissions 

as a secondary outcome. 

 

Education 

and Action 

Plan and 

Case 

Manageme

nt, 10 

Emergency 

department 

visits 

4 (1,212) 
Serious 

(-1) 

Not Serious (-

0) 

Not Serious 

(-0) 
Not Serious (-0) Undetected 

OR 0.48 

(0.36 to 

0.63) 
Moderate - B 

Two studies were assessed as 

unclear risk of bias and one study 

treated emergency department visits 

as a secondary outcome. 
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Telemonit

oring, 11 

Patients with at 

least one 

COPD 

exacerbation 

2 (176) 

Very 

Serious 

(-2) 

Not Serious (-

0) 

Not Serious 

(-0) 
Serious (-1) Undetected 

OR 0.58 

(0.3 to 

1.12) 

Very Low - 

C 

Pedone was assessed as high risk of 

bias. There are less than 300 events 

and the overall confidence interval is 

fairly wide. 

 

Telemonit

oring, 11 

Hospital 

admissions at 

0-3 months 

2 (83) 

Very 

Serious 

(-2) 

Not Serious (-

0) 

Not Serious 

(-0) 
Serious (-1) Undetected 

OR 0.87 

(0.18 to 

4.20) 

Very Low - 

C 

There are less than 300 events and 

the overall confidence interval is 

fairly wide. Jodar-Sanchez was 

assessed as high risk of bias. There 

was no statistically significant 

heterogeneity, but there was one 

study that differed from the others. 

 

Telemonit

oring, 11 

Hospital 

admissions at 

6-12 months 

4 (418) 

Very 

Serious 

(-2) 

Not Serious (-

0) 

Not Serious 

(-0) 
Serious (-1) Undetected 

OR 0.63 

(0.40 to 

1.01) 

Very Low - 

C 

Vitacca was assessed as high risk of 

bias and de Toledo study was 

assessed as unclear risk of bias. 

Lewis and Pare were assessed as 

low risk of bias. There is slight 

imprecision. There are a little over 

200 events instead of the threshold 

of 300. 
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Telemonit

oring, 11 

Emergency 

department 

visits at 3-6 

months 

4 (263) 
Serious 

(-1) 

Not Serious (-

0) 

Not Serious 

(-0) 
Serious (-1) Undetected 

OR 0.45 

(0.18 to 

1.12) 
Low - C 

There are less than 300 events and 

the overall confidence interval is 

fairly wide. Jodar-Sanchez was 

assessed as high risk of bias. There 

was no statistically significant 

heterogeneity, but there was one 

study that differed from the others. 

 

Telemonit

oring, 11 

Emergency 

department 

visits at 12 

months 

2 (258) 

Very 

Serious 

(-2) 

Serious (-1) 
Not Serious 

(-0) 
Serious (-1) Undetected 

OR 0.19 

(0.03 to 

1.27) 

Very Low - 

C 

There are less than 300 events and 

the overall confidence interval is 

fairly wide. Vitacca was assessed as 

high risk of bias and de Toledo 

study was assessed as unclear risk of 

bias. Lewis and Pare were assessed 

as low risk of bias. There was 

statistically significant heterogeneity 

between the 2 studies even though 

they both reported effect measures 

in favor of telehealth. 
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eTable 7  – PICO 2 Inhaled Therapies Evidence Profiles by Recommendation 
 

Topic and 

Recommen

dation # 

 

Outcomes # of Studies 

(Subjects) 

Risk 

of 

Bias Inconsistency Indirectness Imprecision 

Publication 

Bias 

 Effect 

Estimate 

(95% CI) 

Strength of 

Evidence 

(SOE) 

Downgrades 

Long-

acting 

Bronchodil

ators, 12 

 

Severe 

exacerbations 

defined as 

hospitalization 

See Evidence Profile from Kew KM, Mavergames C, Walters JAE. Long-acting beta2-agonists for chronic obstructive pulmonary disease. Cochrane 

Database of Systematic Reviews 2013, Issue 10. Art. No.: CD010177. DOI: 10.1002/14651858.CD010177.pub2. 

Long-

acting 

Bronchodil

ators, 12 

 

Moderate 

exacerbations 

defined as 

course of 

antibiotics or 

oral steroids 

See Evidence Profile from Kew KM, Mavergames C, Walters JAE. Long-acting beta2-agonists for chronic obstructive pulmonary disease. Cochrane 

Database of Systematic Reviews 2013, Issue 10. Art. No.: CD010177. DOI: 10.1002/14651858.CD010177.pub2. 

Long-

acting 

Bronchodil

ators, 12 

 

Severe 

/moderate 

exacerbations 

defined as 

hospitalization, 

course of 

medications or 

ER visit 

See Evidence Profile from Kew KM, Mavergames C, Walters JAE. Long-acting beta2-agonists for chronic obstructive pulmonary disease. Cochrane 

Database of Systematic Reviews 2013, Issue 10. Art. No.: CD010177. DOI: 10.1002/14651858.CD010177.pub2. 
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Long-

acting 

Bronchodil

ators, 12 

 

Sensitivity 

analysis of 

severe 

exacerbations 

defined as 

hospitalizations 

eliminating 4 

of 7 studies 

with a high 

percentage of 

participants 

taking inhaled 

corticosteroids 

3 (1,795) 

Not 

Serious 

(-0) 

Not Serious 

(-0) 

Not Serious 

(-0) 
Not Serious (-0) 

Strongly 

suspected (-1) 

OR 

0.85  

(0.62-

1.16)  

Moderate - B 
Downgraded one level due to 

publication bias.   

Long-

acting 

Bronchodil

ators, 13 

 

Number of 

patients with ≥ 

1 exacerbations 

See evidence profile from Karner C, Chong J, Poole P. Tiotropium versus placebo for chronic obstructive pulmonary disease. Cochrane Database of 

Systematic Reviews 2012, Issue 7. Art. No.: CD009285. DOI: 10.1002/14651858.CD009285.pub2. 

Long-

acting 

Bronchodil

ators, 13 

 

Number of 

patients with ≥ 

1 exacerbations 

requiring 

hospitalization 

See evidence profile from Karner C, Chong J, Poole P. Tiotropium versus placebo for chronic obstructive pulmonary disease. Cochrane Database of 

Systematic Reviews 2012, Issue 7. Art. No.: CD009285. DOI: 10.1002/14651858.CD009285.pub2. 
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Long-

acting 

Bronchodil

ators, 14 

 

Number of 

patients with ≥ 

1 exacerbations 

See evidence profile from Chong J, Karner C, Poole P. Tiotropium versus long-acting beta-agonists for stable chronic obstructive pulmonary disease. 

Cochrane Database of Systematic Reviews 2012, Issue 9. Art. No.: CD009157. DOI: 10.1002/14651858.CD009157.pub2. 

Long-

acting 

Bronchodil

ators, 14 

 

Hospitalization

s due to COPD 

exacerbations 

4 (9,267) 
Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

0.87 

(0.77-

0.99) 

Moderate - B 

Downgraded one level due to risk of 

bias - In one of 4 studies, treatment 

was not blinded, in two of the four 

studies, outcome assessment was 

unclear 

Long-

acting 

Bronchodil

ators, 14 

 

Economic 

evaluation for  

number of 

patients with ≥ 

1 exacerbations 

See evidence profile from Chong J, Karner C, Poole P. Tiotropium versus long-acting beta-agonists for stable chronic obstructive pulmonary disease. 

Cochrane Database of Systematic Reviews 2012, Issue 9. Art. No.: CD009157. DOI: 10.1002/14651858.CD009157.pub2. 
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Short-

acting 

Bronchodil

ators, 15 

Add or 

increase oral 

steroids 

4 (1218) 
Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious  

(-0) 

OR 

0.52 

(0.37-

0.74) 

Moderate - B 

Downgraded one level due to risk of 

bias. Withdrawals and dropouts 

were not adequately described in 2 

of the 4 studies 

Short-

acting 

Bronchodil

ators, 16 

Number of 

patients with ≥ 

1 exacerbations 

1 (357) 
Serious 

(-1) 
Serious (-1) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR  

0.42 

 (0.18-

0.96) 

Low – C 

Downgraded two levels due to risk 

of bias and inconsistency – the 

randomisation and blinding methods 

were unclear, and withdrawals and 

drop outs not adequately described 

in the one study and since it was a 

single small study we cannot assess 

consistency 

 

Short-

acting 

Bronchodil

ators, 16

 

Add or 

increase oral 

steroids 

5 (1591) 
Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

0.69  

(0.50-

0.94) 

Moderate - B 

Downgraded one level due to risk of 

bias, with uncertainty for sequence 

generation and allocation 

concealment for one of the studies 

and inadequate description of 

withdrawals and drop outs for 

another  
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Short-

acting 

Bronchodil

ators, 17

 

Number of 

patients with ≥ 

1 exacerbations 

2 (538) 

Not 

serious 

(-0) 

Serious (-1) 
Not serious 

(-0) 
Serious (-1) 

Not serious   

(-0) 

OR 

1.23 

 (0.84-

1.80 

Low – C 

Downgraded two levels due to 

inconsistency or imprecision 

Heterogeneity was assessed by I2 as 

61% and the confidence interval was 

wide enough to include both benefit 

and harm 

 

Short-

acting 

Bronchodil

ators, 18 

Number of 

patients with ≥ 

1 exacerbations 

See evidence profiled from Cheyne L, Irvin-Sellers MJ, White J. Tiotropium versus ipratropium bromide for chronic obstructive pulmonary disease. Cochrane 

Database of Systematic Reviews 2013, Issue 9. Art. No.: CD009552. DOI: 10.1002/14651858.CD009552.pub2. 

 

Short-

acting 

Bronchodil

ators, 18 

Hospitalization

s due to 

exacerbations 

2 (1173) 

Not 

serious 

(-0) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0)  

OR 

0.56 

(0.31-

0.99) 

High – A None 
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Short-

acting 

Bronchodil

ators, 19 

Number of 

patients with ≥ 

1 exacerbations 

1 (94) 

Not 

serious 

(-0) 

Serious (-1) 
Not serious 

(-0) 
Serious (-1) 

Not serious  

(-0) 

OR 

0.49 

 (0.17-

1.40) 

Low – C 

Downgraded two levels due to 

inconsistency or imprecision. It’s a 

single study to unable to assess 

consistency and the confidence 

interval was wide enough to include 

both benefit and harm 

 

Inhaled 

Corticoste

roid, 20 

Exacerbation 

rate by generic 

inverse 

variance 

function, ICS 

dose > 1000 

µg/d 

5 (2586) 
Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious  

(-0) 

Mean 

difference 

-0.26 

 (-0.37 to  

-0.14) 

Moderate - B 

Downgraded one level due to risk of 

bias All but one study had unclear 

allocation concealment, three had 

unclear randomization, and three 

were unclear on completeness of 

outcome assessment  

Inhaled 

Corticoste

roid, 20 

Exacerbation 

Rate by pooled 

means analysis 

(no. per patient 

per year) ICS 

dose > 1000 

µg/d 

5 (2253) 
Serious 

(-1) 
Serious (-1) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

 Mean 

difference 

-0.19  

(-0.30 to  

 -0.08) 

Low – C 

Downgraded 2 levels due to risk of 

bias and inconsistency.  All but one 

study had unclear allocation 

concealment, three had unclear 

randomization, and three were 

unclear on completeness of outcome 

assessment  Heterogeneity measured 

as 12 was 67% 

 

Page 191 of 225

Downloaded From: http://journal.publications.chestnet.org/ on 10/21/2014



Inhaled 

Corticoste

roid, 20 

Patients with ≥ 

1 exacerbation 

ICS dose < 

1000 µg/d 

2 (857) 
Serious 

(-1) 
Serious (-1) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

0.88   

(0.67-

1.16) 

Low – C 

Downgraded 2 levels due to risk of 

bias and inconsistency.  Both studies 

had unclear allocation concealment 

and one had unclear blinding 

Heterogeneity measured as 12 was 

64% 

 

Inhaled 

Corticoste

roid, 20 

 

 

Patients with ≥ 

1 exacerbation 

ICS dose > 

1000 µg/d 

3 (1490) 
Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

0.80 

(0.65-

0.98) 

Moderate - B 

Downgraded one level due to risk of 

bias. All studies had unclear 

allocation concealment, two had 

unclear randomization, and two had 

unclear blinding 

 

Inhaled 

Corticoste

roid, 20 

Pneumonia  < 

1000 µg/d 
2 (803) 

Serious 

(-1) 
Serious (-1) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

0.78  

(0.43-

1.45) 

Low – C 

Downgraded 2 levels due to risk of 

bias and inconsistency.  One of the 

two studies had unclear 

randomization and allocation 

concealment. Heterogeneity 

measured as 12 was 57% 
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Inhaled 

Corticoste

roid, 20 

Pneumonia > 

1000 µg/d 
5 (5432) 

Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

1.66  

(1.38-

2.00) 

Moderate - B 

Downgraded one level due to risk of 

bias. Three studies had unclear 

allocation concealment, one had 

unclear randomization, one had 

unclear blinding, and one had 

unclear outcome assessment 

Inhaled 

Corticoste

roid, 20 

Patients with 

Oropharyngeal 

Candidiasis 

ICS dose < 

1000 µg/d 

4 (3506) 
Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

2.94  

(1.93-

4.46) 

Moderate - B 

Downgraded one level due to risk of 

bias. All but one study had unclear 

allocation concealment, two had 

unclear randomization, and one had 

unclear blinding 

Inhaled 

Corticoste

roid, 20 

Patients with 

Oropharyngeal 

Candidiasis 

ICS dose > 

1000 µg/d 

3 (2080) 
Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

2.47  

(1.74-

3.49) 

Moderate – 

B 

Downgraded one level due to risk of 

bias. Two studies had unclear 

allocation concealment, one had 

unclear randomization and one was 

unclear on completeness of outcome 

assessment   
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Inhaled 

Corticoste

roid, 20 

Patients with 

hoarseness 

/dysphonia ICS 

dose < 1000 

µg/d 

2 (1790) 
Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

1.81  

(1.16-

2.84) 

Moderate – 

B 

Downgraded one level due to risk of 

bias. Both studies had unclear 

allocation concealment and random 

sequence generation 

 

Inhaled 

Corticoste

roid, 20 

Patients with 

hoarseness/ 

dysphonia ICS 

dose > 1000 

µg/d 

2 (1477) 
Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

2.11  

(1.32-

3.36) 

Moderate – 

B 

Downgraded one level due to risk of 

bias. Both studies had unclear 

allocation concealment, one had 

unclear randomization, and one was 

unclear on completeness of outcome 

assessment   

Inhaled 

Corticoste

roid, 20 

Patients with 

bruising ICS 

dose < 1000 

µg/d 

3 (2993) 
Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

1.87  

(1.38-

2.52) 

Moderate – 

B 

Downgraded one level due to risk of 

bias.  Two studies had unclear 

allocation concealment, one had 

unclear randomization, and one had 

unclear blinding 
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Inhaled 

Corticoste

roid, 20 

Patients with 

bruising ICS 

dose > 1000 

µg/d 

3 (2080) 
Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

1.41  

(1.03-

1.93) 

Moderate – 

B 

Downgraded one level due to risk of 

bias. All studies had unclear 

allocation, one had unclear blinding, 

one had unclear randomization, and 

one was unclear on completeness of 

outcome assessment  

Inhaled 

Corticoste

roid, 20 

Patients with 

cataracts ICS 

dose < 1000 

µg/d 

1 (1113) 

Not 

serious 

(-0) 

Serious (-1) 
Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

1.08 

(0.81-

1.44) 

Moderate - B 

Downgraded one level due to 

inconsistency. 

Only one study so heterogeneity 

cannot be assessed 

Inhaled 

Corticoste

roid, 20 

Patients with 

cataracts ICS 

dose > 1000 

µg/d 

2 (863) 
Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

0.74 

(0.34-

1.58) 

Moderate - B 

Downgraded one level due to risk of 

bias. One study had unclear 

allocation and completeness of 

outcome assessment 
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Inhaled 

Corticoste

roid, 20 

Patients with 

any fracture 

ICS dose < 

1000 µg/d 

1 (653) 
Serious 

(-1) 
Serious (-1) 

Not serious 

(-0) 
Serious (-1) 

Not serious   

(-0) 

OR 

1.72 

0.41-7.28 

Very Low – 

C 

Downgraded 3 levels due to risk of 

bias, inconsistency, and imprecision.  

Only one study so heterogeneity 

cannot be assessed. That one study 

had unclear allocation concealment 

and randomization and the 

confidence interval was so wide as 

to be consistent with large benefit or 

harm 

 

 

Inhaled 

Corticoste

roid, 20 

Patients with 

any fracture 

ICS dose > 

1000 µg/d 

3 (4573) 

Not 

serious 

(-0) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

0.97 

(0.73-

1.30) 

High – A None 

Inhaled 

Corticoste

roid, 20 

Exacerbation 

Rate Ratios 
4 (4750) 

Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

Risk Ratio 

0.96 

(0.89-

1.02) 

Moderate - B 

Downgraded one level due to risk of 

bias. All but one study had unclear 

allocation concealment, one had 

unclear randomization and blinding, 

and one was unclear on 

completeness of outcome 

assessment  
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Inhaled 

Corticoste

roid, 20 

Pneumonia 

serious adverse 

event 

6 (5560) 
Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR  

1.42  

(1.10-

1.85) 

Moderate - B 

Downgraded one level due to risk of 

bias. All but one study had unclear 

allocation concealment, two had 

unclear randomization and blinding, 

and one was unclear on 

completeness of outcome 

assessment. 

Inhaled 

Corticoste

roid, 20 

Exacerbation 

Rate Ratios 
2 (911) 

Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

Risk Ratio 

0.86  

 (0.73-

1.03) 

Moderate - B 

Downgraded one level due to risk of 

bias. Both studies had unclear 

allocation concealment and one also 

had unclear randomization and 

blinding. 

Inhaled 

Corticoste

roid, 20 

Pneumonia 

serious adverse 

event 

1 (559) 
Serious 

(-1) 
Serious (-1) 

Not serious 

(-0) 
Serious (-1) 

Not serious   

(-0) 

OR 

2.82  

(0.40-

20.16) 

Very Low – 

C 

Downgraded 3 levels due to risk of 

bias, inconsistency and imprecision. 

The single study had unclear 

allocation concealment. With only 

one study, heterogeneity could not 

be assessed. The confidence interval 

was so wide as to be consistent with 

large benefit or harm 
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Inhaled 

Corticoste

roid, 20 

Exacerbation 

Rate Ratios 
2 (3839) 

Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

Risk Ratio 

0.97 

(0.91-

1.05) 

 

Moderate - B 

Downgraded one level due to risk of 

bias. Unclear allocation concealment 

and completeness of outcome 

assessment for one of the two 

studies. 

Inhaled 

Corticoste

roid, 20 

Exacerbations 

requiring 

antibiotic, oral 

steroids, or 

hospitalization 

2 (688) 
Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

1.22 

(0.89-

1.67) 

Moderate - B 

Downgraded one level due to risk of 

bias. Both studies had unclear 

randomization, allocation 

concealment, and blinding. 

 

Inhaled 

Corticoste

roid, 20 

Hospitalisation

s due to 

exacerbations 

1 (3076) 

Not 

serious 

(-0) 

Serious (-1) 
Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

Risk Ratio 

1.07  

(0.91-

1.26) 

Moderate - B 

Downgraded one level due to 

inconsistency. Only one study so 

heterogeneity could not be assessed 
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Inhaled 

Corticoste

roid, 20 

Pneumonia 

serious adverse 

event 

4 (4527) 
Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

1.46 

 (1.12-

1.92) 

Moderate - B 

Downgraded one level due to risk of 

bias. One study had high withdrawal 

rates and unclear allocation 

concealment, two others had unclear 

randomization, allocation 

concealment, and blinding 

 

 

Combinati

on 

Therapies, 

21 

Rate of 

Exacerbations 

See evidence profile from Nannini LJ, Lasserson TJ, Poole P. Combined corticosteroid and long-acting beta2-agonist in one inhaler versus long-acting 

beta2-agonists for chronic obstructive pulmonary disease. Cochrane Database of Systematic Reviews 2012, Issue 9. Art. No.: CD006829. 

DOI: 10.1002/14651858.CD006829.pub2. 

Combinati

on 

Therapies, 

21 

Number of 

people 

experiencing 

≥1 

exacerbation 

(fluticasone 

/salmeterol 

only) 

See evidence profile from Nannini LJ, Lasserson TJ, Poole P. Combined corticosteroid and long-acting beta2-agonist in one inhaler versus long-acting 

beta2-agonists for chronic obstructive pulmonary disease. Cochrane Database of Systematic Reviews 2012, Issue 9. Art. No.: CD006829. 

DOI: 10.1002/14651858.CD006829.pub2. 
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Combinati

on 

Therapies, 

21 

Number of 

people 

experiencing 

≥1 

exacerbation 

(budesonide/ 

formoterol 

only) * 

2 (2099) 
Serious 

(-0) 
Serious (-0) 

Not serious 

(-1) 
Not serious (-1) 

Not serious   

(-1) 

OR 

0.84 

(0.62-

1.12) 

Low – C 

Downgraded 2 levels due to risk of 

bias and inconsistency. One study 

had high withdrawal rates, the other 

unclear allocation, concealment, and 

blinding. Heterogeneity measured 

by I2 = 72% 

 

Combinati

on 

Therapies, 

21 

Pneumonia 

See evidence profile from Nannini LJ, Lasserson TJ, Poole P. Combined corticosteroid and long-acting beta2-agonist in one inhaler versus long-acting 

beta2-agonists for chronic obstructive pulmonary disease. Cochrane Database of Systematic Reviews 2012, Issue 9. Art. No.: CD006829. 

DOI: 10.1002/14651858.CD006829.pub2. 

Combinati

on 

Therapies, 

21 

Exacerbation 

rates per 

participant per 

year 

See evidence profile from Nannini LJ, Poole P, Milan SJ, Kesterton A. Combined corticosteroid and long-acting beta2-agonist in one inhaler versus 

inhaled corticosteroids alone for chronic obstructive pulmonary disease. Cochrane Database of Systematic Reviews 2013, Issue 8. Art. 

No.: CD006826. DOI: 10.1002/14651858.CD006826.pub2. 
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Combinati

on 

Therapies, 

22 

 

Participants 

with one or 

more 

exacerbation 

7 (2781) 
Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Serious (-1) 

Not serious  

(-0) 

OR 

0.87 

(0.70-

1.09) 

 

Low – C 

Downgraded 2 levels due to risk of 

bias and imprecision high risk of 

attrition bias, confidence interval 

cannot rule out differences in either 

direction. 

 

Combinati

on 

Therapies, 

22 

 

Hospitalization

s due to COPD 

exacerbations 

See evidence profile from Nannini LJ, Poole P, Milan SJ, Kesterton A. Combined corticosteroid and long-acting beta2-agonist in one inhaler versus 

inhaled corticosteroids alone for chronic obstructive pulmonary disease. Cochrane Database of Systematic Reviews 2013, Issue 8. Art. 

No.: CD006826. DOI: 10.1002/14651858.CD006826.pub2. 

Combinati

on 

Therapies, 

22 

 

Pneumonia 

See evidence profile from Nannini LJ, Poole P, Milan SJ, Kesterton A. Combined corticosteroid and long-acting beta2-agonist in one inhaler versus 

inhaled corticosteroids alone for chronic obstructive pulmonary disease. Cochrane Database of Systematic Reviews 2013, Issue 8. Art. 

No.: CD006826. DOI: 10.1002/14651858.CD006826.pub2. 
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Combinati

on 

Therapies, 

22 

 

Serious 

adverse events 

fluticasone/sal

meterol vs. 

fluticasone 

See evidence profile from Nannini LJ, Poole P, Milan SJ, Kesterton A. Combined corticosteroid and long-acting beta2-agonist in one inhaler versus 

inhaled corticosteroids alone for chronic obstructive pulmonary disease. Cochrane Database of Systematic Reviews 2013, Issue 8. Art. 

No.: CD006826. DOI: 10.1002/14651858.CD006826.pub2. 

Combinati

on 

Therapies, 

22 

 

Serious 

adverse events 

budesonide/for

moterol vs. 

budesonide 

See evidence profile from Nannini LJ, Poole P, Milan SJ, Kesterton A. Combined corticosteroid and long-acting beta2-agonist in one inhaler versus 

inhaled corticosteroids alone for chronic obstructive pulmonary disease. Cochrane Database of Systematic Reviews 2013, Issue 8. Art. 

No.: CD006826. DOI: 10.1002/14651858.CD006826.pub2. 

Combinati

on 

Therapies, 

22 

 

Serious 

adverse events 

mometasone/fo

rmoterol vs. 

mometasone 

See evidence profile from Nannini LJ, Poole P, Milan SJ, Kesterton A. Combined corticosteroid and long-acting beta2-agonist in one inhaler versus 

inhaled corticosteroids alone for chronic obstructive pulmonary disease. Cochrane Database of Systematic Reviews 2013, Issue 8. Art. 

No.: CD006826. DOI: 10.1002/14651858.CD006826.pub2. 
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Combinati

on 

Therapies,  

23 

Rate of 

Exacerbations 
6 (1501) 

Serious 

(-1) 
Serious (-1) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

0.94 

(0.57-

1.57) 

 

Low – C 

Downgraded 2 levels due to risk of 

bias and inconsistency. Five of six 

studies were unclear on allocation 

concealment and half did not 

address the incomplete outcome 

data. Heterogeneity assessed as I2 = 

68%. 

 

Combinati

on 

Therapies,  

23 

Pneumonia 2 (433) 

Not 

serious 

(-0) 

Not serious 

(-0) 

Not serious 

(-0) 
Serious (-1) 

Not serious   

(-0) 

OR 

1.00  

(0.10-

9.73) 

Moderate - B 

Downgraded one level due to 

imprecision. Small number of events 

and reported 95% CI is so broad as 

to be consistent with large benefit or 

harm. 

Combinati

on 

Therapies,  

24 

Rate of 

exacerbations 
3 (802) 

Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

1.12 

0.90-1.40) 

 

Moderate - B 

Downgraded one level due to risk of 

bias. One of three studies was 

unclear on allocation concealment 

and two of the three did not address 

incomplete outcome data 
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Combinati

on 

Therapies,  

24 

Pneumonia 2 (1378) 
Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

2.22  

(1.35-3.63 
Moderate - B 

Downgraded one level due to risk of 

bias. One of the two studies did not 

address incomplete outcome data 

Combinati

on 

Therapies,  

25 

Rate of 

exacerbations 
3 (1303) 

Serious 

(-1) 
Serious (-1) 

Not serious 

(-0) 
Not serious (-0) 

Not serious   

(-0) 

OR 

0.65  

(0.36-

1.19) 

 

Low – C 

Downgraded 2 levels due to risk of 

bias and inconsistency. One of three 

studies did not conceal allocation 

and one of the three did not address 

incomplete outcome data 

Heterogeneity assessed as I2 was 

75% 

 

Combinati

on 

Therapies,  

25 

Pneumonia 2 (961) 
Serious 

(-1) 

Not serious 

(-0) 

Not serious 

(-0) 
Serious (-1) 

Not serious   

(-0) 

OR 

1.27 

(0.30-

5.36) 

Low – C 

Downgraded 2 levels due to risk of 

bias and imprecision. One of the two 

studies did not conceal allocation 

and the other did not address 

incomplete outcome data. Reported 

95% CI is so broad as to be 

consistent with large benefit or harm 
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eTable 8 – PICO 3 Oral Therapies Evidence Table 
 

Study 

Sample 

size Sample Description 

Setting 

Description Intervention Outcomes 

Quality 

Appraisal 

Antibiotics 

Albert 2011 1,142 

Patients >40 years of age with COPD (> 10 pack-year 
smoking history), FEV1/FVC <0.7 and FEV1 <80%.  On 
continuous oxygen or had a course of systemic steroids 
for exacerbation in the previous year, or had gone to 
emergency rooms, or had been hospitalized for an acute 
exacerbation of COPD.  They were not to have had an 
exacerbation in the preceding 4 weeks.  Excluded were 
those with asthma or a heart rate >100 or prolonged QTC 
interval or on meds that prolonged QTC interval, or 
having a hearing deficit. 

12 academic 
health centers in 
U.S. Azithromycin 250 mgs daily v placebo Exacerbation events - 1 year  Low Risk 

He 2010 36 

Patients with COPD diagnosis of FEV1 30-70% and ratio 
<0.7, > 40 years of age with the diagnosis of COPD.  
<15% and 200 ml response to bronchodilator and a > 10 
pack-year smoking history.  

Hospital in 
Guangxi, China 

Erythromycin 125 mg tid (enteric) coated 
vs. placebo Exacerbation events - 1 year Low Risk 

Seemungal 
2008 109 Patients with FEV1 30-70%, non reversible 

Outpatient, 
tertiary care 
center Erythromycin 250mg po bid vs.placebo Exacerbation events - 1 year Low Risk 

Corticosteroids 

Aaron 2003 143 

Patients resenting to ED with a COPD exac defined as: 
presence of at least two of the following three clinical 
criteria: a recent increase in breathlessness, sputum 
volume, or sputum purulence 
dx of COPD by a physician or 
at least a one-year history 
of chronic dyspnea or cough with sputum production 
age greater than 35 years, a history 
of 15 pack-years or more of cigarette smoking, 
and evidence of irreversible airflow obstruction in 
the emergency department, defined as a ratio of 
FEV1 to FVC of 0.70 or less, an FEV1 that was  
no more than 70 percent of the predicted value, and 
an improvement in the FEV1 of less than 20 percent 
after the administration of a bronchodilator 

Hospital 
emergency 
department 

40-mg prednisone capsule once daily for 
10 days vs. identical-appearing placebo 
capsules 

Patients Hospitalized - 30 
days Low Risk 

Agarwall 2011 97 

Patients aged >50 years known to have COPD as defi 
ned in the GOLD guidelines,5 and who presented to 
the ED with moderate (forced expiration volume in 
1 second [FEV1] 50–80% of predicted) or severe (FEV1 
30–50% of predicted) exacerbation of COPD 

Emergency 
department of 
the All India 
Institute of 
Medical 
Sciences 

Group A: HC 200 mg IV 6 hourly till 
discharge, followed by oral prednisolone 
at a dose of 0.75 mg/kg daily for 2 
weeks.  
 
Group B: MP (125 mg IV bolus) 
followed by 40 mg MP IV 6 hourly until 
discharge, and then oral MP 0.6 mg/kg 
daily for 2 weeks 

Patients Hospitalized - 2 
weeks Low Risk 
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Each group of patients initially received 
standard treatment with nebulization of 
ipratropium 250 µg and salbutamol 2.5 
mg diluted in 3 ml of normal saline every 
20 min for three doses. 

Niewoehner 
1999 191 

Patients with AECOPD, age > 50, > 30 pk-year history of 
smoking, FEV1 < 1.5L or unable to perform spirometry 
at time of hospitalization due to dyspnea  

Inpatient VA 
hospital study 

Patients randomly assigned to one of 3 
groups: 1) 8 weeks of steroids (125mg 
methylprednisolone Q6hrs for 72 hours 
then prednisone taper:  60mg for 4 days, 
40mg for 4 days, 20mg for 30 days, then 
10mg for 7 days, then 5mg for 7 days. 2)  
2 weeks of steroid therapy: solumedrol 
125mg Q6h for 72 hrs, then prednsione 
taper:  60mg for 4 days, 40mg for 4 days 
20mg for 4 days, then placebo out to 8 
weeks.  3) Placebo:  IV every 6 h for 72 
hrs, then oral placebo QD for total of 8 
weeks.   

Readmission - 30 days, 
Readmission - 6 months Low Risk 

Rice 2000 38 

Patients on ICS and chronic steroids of at least mg of 
prednisone daily for the last 6 months, which had not 
been decreased in the previous one month. All patients 
had COPD as per ATS criteria, age >50, and 20 pk year 
smoking history. 

VA outpatient 
clinic  

Daily dose of prednisone versus a dose 
pack that contained daily prednisone 
dose, which was reduced by 5mg per 
week. 

Patients hospitalized for 
COPD, n (%) - 6 months Low Risk 

Stallberg 2009 109 

Patients age > 40, > 10 pk years smoking hx, moderate 
COPD (FEv1 30-60% predicted), COPD dx for last 6 
months.  All patients had AECOPD requiring prednisone 
Rx as per attending physician.  Patients on oxygen 
excluded 

Outpatient 
center 

Single dose of oral steroid (prednisolone 
30-50mg or betamethasone 3-8 mcg).  
Patients randomized to either inhaled 
budesonide/formoterol (320/9ug per 
dose) 1 puff four times daily for two 
weeks or prednisolone 30mg daily with 
inhaled formoterol (9ug) twice daily for 2 
weeks. 

Patients Hospitalized - 2 
weeks Low Risk 

Phosphodiesterase 4 (PDE 4) inhibitor 

Calverley 2007 1,513 

Patients 40 or older, 10 pack year smoking history, 
FEV1/FVC <70% and post BD FEV1 <50%, FEV1 
reversibility less than 15% and/or less than 200 ml after 
200 ug salbutamol and clinically stable for at least 4 
weeks before study 

Outpatient 
pulmonary 
clinics roflumilast 500 ug OD or placebo 

Rate of moderate or severe 
exacerbations - 1 year Low Risk 

Calverley 2009 3,091 

Patients older than 40, minimum 20 pack year smoking 
history, chronic cough and sputum production, post BD 
FEV1 <50% of predicted, and at least one AECOPD 
requiring oral steroids or hospitalization or both in past 
year 

Outpatient 
pulmonary 
clinics 

4 week run in with placebo. Then random 
assignment to roflumilast 500 ug daily or 
placebo if cough and sputum score 
greater than 14 in 2 week run in. and at 
least 80% of placebo tablets had been 
ingested. 

Exacerbations moderate or 
severe (mean rate, per patient 
per year [95% CI]) Low Risk 

Fabbri 2009 

Study 1 
- 935  
Study 2 
- 744  

Patients age > 40, > 10 pack/year smoking history, FEV1 
40-70% predicted with FEV1/FVC <0.70.  No 
bronchodilator response, ie. ¬>200 mls or 12%.  Study 
M2-128 study patients had to have chronic cough and 

135 outpatient 
centers in 10 
countries; 85 
outpatient center 

Salmeterol plus Roflumilast 500 ucg od. 
Vs. Salmeterol 50 ucg bid; Tiotropium 
plus Roflumilast vs. M2-128 Tiotropium 
18 ucg od 

Mild, moderate, or severe 
exac. (mean rate, per patient 
per year [95% CI]) Low Risk 
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sputum plus frequent bronchodilator use during run in 
(>28 puffs per week), therefore possibly sicker patients. 

in 7 countries.  

Theophylline 

Rossi 2002 429 

Patients age>40, current or ex-smokers, and a diagnosis 
of COPD.  The diagnosis of COPD required an 
FEV1<70% predicted, FEV1>0.75 L, FEV1/VC<88% in 
men and 89% in women, and “symptoms” present on 4 of 
7 days during the last week of the run-in period 

Outpatient 
clinics at 81 
centers 
worldwide 

12 ug of inhaled formoterol twice daily, 
24 ug of inhaled formoterol twice daily, 
inhaled placebo twice daily, or oral slow-
release theophylline twice daily with the 
dose titrated to serum levels between 8-
20 mg/L 3 to 4 hours after the morning 
dose. Patients with AE - 1 year 

Moderate 
Risk 

Zhou 2006 110 

COPD patients defined by FEV1/FVC<70% predicted, 
FEV1 greater than or equal to 30% predicted, and poor 
reversibility to bronchodilators (FEV1 increase <15% and 
less than 0.2 L following bronchodilator administration). 

Outpatient chest 
clinic at a single 
center 

Slow-release theophylline (100 mg BID) 
compared with placebo for one year. Patients with exacerbations Low Risk 

N-acetylcysteine 

Hansen 1994 129 

Patients with chronic bronchitis (daily productive cough 
for more than 3 months during the preceding two years), 
two exacerbations during the prior year (one if during the 
summer), FEV1 less than 50% of predicted with a 
response of less than 20% to inhaled terbutaline, and 
either active smoking or ex-smokers who had quit more 
than two years before the study. 

Outpatient 
clinics of six 
centers in 
Denmark 

Oral administration of 600 mg of N-
acetylcysteine twice daily compared with 
placebo. 

Patients with at least 1 
exacerbation - 22 weeks 

Moderate 
Risk 

Pela 1999 169 

Patients aged 45–75 years, diagnosed as having COPD 
according to the ATS and ERS criteria, 
postbronchodilator forced expiratory volume within 1 s 
(FEV1) less than 70% of predicted and FEV1 
reversibility after administration of 400 Ìg of salbutamol 
less than 12% of predicted Not Reported 

Standard therapy plus NAC 600 mg once 
a day or standard therapy alone. 
(Standard therapy included ß2-agonists, 
anticholinergics, theophylline and inhaled 
and/or oral corticosteroids). 

Patients with at least 1 
exacerbation - 6 months Low Risk 

Zheng 2014 1,006 

Patients with a clinical diagnosis of moderate-to-severe 
COPD (defined by GOLD classification), post-
bronchodilator forced expiratory volume in 1 s 
(FEV1)/forced vital capacity (FVC) of less than 0·7, and 
FEV1 30–70% of predicted. Eligible patients were aged 
40–80 years, with a history of at least 
two exacerbations within the previous 2 years and 
clinically stable for at least 4 weeks before enrolment.  

34 hospitals in 
China 

N-acetylcysteine, one 600 mg tablet, 
twice daily 

Patients with at least 1 
exacerbation - 12 months Low Risk 

Statins  

Criner 2014 885 

Patients 40 to 80 years of age, with a clinical diagnosis of 
moderate-to-severe COPD, defined according to the 
Global Initiative for Chronic Obstructive Lung Disease 
(GOLD) criteria (a ratio of forced expiratory volume in 1 
second [FEV1] to forced vital capacity [FVC] of <70% 
after bronchodilator use and an FEV1 of <80% of the 
predicted value after bronchodilator use). Participants 
were former or current smokers with a lifetime cigarette 
consumption of 10 or more pack-years who also met at 
least one of the following criteria within the year before 

45 sites (29 sites 
in the United 
States and 16 in 
Canada). Simvastatin at a daily dose of 40 mg. 

Exacerbation rate, median 
time to first exacerbation, 
hospitalizations. Low Risk 
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enrollment: use of supplemental oxygen, receipt of 
systemic glucocorticoids or antibiotic agents for 
respiratory problems, or presentation to the emergency 
department or hospitalization for COPD exacerbation. 
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eTable 9 – PICO 3 Oral Therapies Forest Plots by Recommendation 
 

 

Topic and 

Recommendation 

# Forest Plot 

Antibiotics, 26 

 

 
Corticosteroids, 

27 

 

Corticosteroids, 

28 

 

Phosphodiesterase 

4 (PDE 4) 

inhibitor, 29 

 

Theophylline, 30 

N-acetylcysteine, 

31 

 

Carbocysteine, 32 No Pooled Data Available 

Statins, 33 No Pooled Data Available 
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eTable 10 – PICO 3 Oral Therapies Evidence Profiles by Recommendation 
 

 

Topic and 

Recommen

dation # Outcomes 

# of 

Studies 

(Subject

s) Risk of Bias Inconsistency Indirectness Imprecision 

Publication 

Bias 

Effect Estimate 

(95% CI) 

Strength of 

Evidence 

(SOE) 

Antibiotics, 

26 

Exacerbation 

events 
3 (1,263) 

Not Serious (-0), 

all studies were 

determined to 

have low risk of 

bias. 

Not Serious (-0), 

measures are 

mostly consistent 

and I2 remains 

slightly high 

Not Serious (-0), 

dosing, and patient 

populations vary 

slightly among 

studies. Intervention 

will just be 

categorized by 

Macrolides 

Not Serious (-0), 

estimates are 

precise, high 

sample size 

Undetected 
RR 0.73 (0.58, 

0.91) 
High 

Corticoster

oids, 27 

Hospitalization 2 (229) 

Not Serious (-0), 

all studies were 

determined to 

have low risk of 

bias. 

Not Serious (-0), 

estimates have 

overlapping Cis.. 

I2 is relatively low. 

Slight differences 

in drug 

administration 

Not Serious (-0), 

specific drug varies 

but class of drug is 

consistent 

Serious (-1), 

sample size low 

and CI wide 

Undetected 
OR 1.60 (0.34, 

7.51) 
Moderate 

Corticoster

oids, 28 
Hospitalization 4 (540) 

Not Serious (-0), 

all studies were 

determined to 

have low risk of 

bias. 

Not Serious (-0), 

estimates have 

overlapping Cis.. 

I2 is relatively low. 

Slight differences 

in study duration. 

Not Serious (-0), the 

type and amount of 

prednisolone 

administered slightly 

varied, and 

comparators slightly 

varied also 

Not Serious (-0), 

sample size high 
Undetected 

OR 0.43 (0.20, 

0.91) 
High 

Phosphodie

sterase 4 

(PDE 4) 

inhibitor, 29 

Exacerbation 

rate 
4 (6,283) 

Not Serious (-0), 

studies have low 

risk of bias. 

Not Serious (-0), 

estimates have 

overlapping Cis 

are consistent, I2 

nominal 

Not Serious (-0), 

differences in 

methods and 

combinations of 

therapy administered 

Not Serious (-0), 

very large sample 
Undetected 

RR 0.85 (0.79, 

0.92) 
High 
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Theophyllin

e, 30 

Patients with 

Exacerbations 
2 (539) 

Not Serious (-0), 

studies are not 

determined as 

high risk 

 Serious (-

1),slightly 

differing point 

estimates, 

overlapping CI and 

moderate I2 

 Not Serious (-0), 

different dosing of 

therapy 

Not Serious (-0) Undetected 
OR 0.83 (0.47, 

1.47) 
Moderate 

N-

acetylcystei

ne, 31 

Patients with at 

least 1 

exacerbation 

3 (1,304) 

Serious (-1), 

One study was 

rated low quality 

Not Serious (-0), 

studies gave 

consistent results 

with overlapping 

confidence 

intervals 

Not Serious (-0), no 

major differences 

between administered 

therapy 

Not Serious (-0), 

high sample size 
Undetected 

OR 0.61 (0.37, 

0.99) 
Moderate 

Carbocystei

ne, 32 

Exacerbation 

Events 
No Pooled Data Available 

Statins, 33 
Exacerbation 

Events 
1 (885) 

Serious (-1), 

allocation 

sequence 

generation and 

concealment is 

unclear 

 Not Serious (-0)  Not Serious (-0) Not Serious (-0) Undetected 

Mean Rate - 

1.36 + 

1.61/person 

years 

Moderate 
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Statins, 33 ER Visits 1 (885) 

Serious (-1), 

allocation 

sequence 

generation and 

concealment is 

unclear; 

outcome did not 

appear to be 

planned, it was 

addressed in the 

supplementary 

tables but not in 

the study 

 Not Serious (-0)  Not Serious (-0) 

Serious (-1), low 

event number for 

ER visits 

Undetected 

Mean 

Events/person 

years (95% 

CI) for 

Simvastatin - 

0.17 [0.13,0.22] 

Low 

Statins, 33 

Unscheduled 

Visits 

 

1 (885) 

Serious (-1), 

allocation 

sequence 

generation and 

concealment is 

unclear; 

outcome did not 

appear to be 

planned, it was 

addressed in the 

supplementary 

tables but not in 

the study 

 Not Serious (-0)  Not Serious (-0) Not Serious (-0) Undetected 

Mean 

Events/person 

years (95% 

CI) for 

Simvastatin - 

0.85 [0.73,0.97] 

Moderate 

Statins, 33 

COPD Related 

Hospitalizations 

 

1 (885) 

Serious (-1), 

allocation 

sequence 

generation and 

concealment is 

unclear; 

outcome did not 

appear to be 

planned, it was 

addressed in the 

supplementary 

tables but not in 

the study 

 Not Serious (-0)  Not Serious (-0) Not Serious (-0) Undetected 

Mean 

Events/person 

years (95% 

CI) for 

Simvastatin - 

0.31 [0.24,0.38] 

Moderate 
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SEARCH SUMMARIES FOR EACH PICO GROUP 

 

PICO 1 NON-PHARMACOLOGIC THERAPIES 

 

Pneumococcal Vaccine  

The Walters systematic review on injectable vaccines for preventing pneumococcal 

infection in patients with COPD
1
 was used to inform the body of evidence for the 

pneumococcal vaccine recommendation. An updated search using the search strategies 

from the Walters systematic review was conducted in PubMed and the Cochrane Library 

(CENTRAL) on September 27, 2013. The PubMed search was restricted to trials 

published between December 1, 2009 and the date of the search and resulted in 6 trials. 

The Cochrane search was restricted to trials published from 2009 on and resulted in 5 

trials. After duplicates were removed, the total number of trials from the 2 searches was 

9. 2 of the studies met the inclusion criteria and further review resulted in 1 new RCT 

being included because the other study was in Russian. Original search strategies and 

inclusion and exclusion criteria can be found in the Walters systematic review.
1
 Updated 

searches conducted on February 12, 2014, starting from 2013, netted no new studies. 

 

Influenza Vaccine 

The search strategies from the Sehatzadeh review on influenza and pneumococcal 

vaccines for patients with COPD
2
 were used to conduct searches in PubMed and the 

Cochrane Library (CENTRAL) on September 28, 2013, but there were no date 

restrictions applied to the searches. The PubMed search resulted in 129 trials and the 

Cochrane search resulted in 145 trials. It was later determined that the Poole 2009 

systematic review
3
 could be used to inform the evidence base for the flu vaccine. 

Updated searches of the Poole 2009 systematic review
3
 were conducted in PubMed and 

CENTRAL on December 2, 2013 and both were restricted to studies published starting in 

2006 to the date of the searches. The PubMed search resulted in 260 studies and the 

CENTRAL search resulted in 125 studies. After duplicates were removed, there were 366 

studies reviewed for inclusion, and 343 were excluded based on abstract and title review. 

Further review of the remaining 23 studies, resulted in the exclusion of all of the studies. 

Page 213 of 225

Downloaded From: http://journal.publications.chestnet.org/ on 10/21/2014



Therefore, the evidence base was informed exclusively by the studies included in the 

Poole systematic review.
3
 Updated searches conducted on February 12, 2014, starting 

from 2013, netted no new studies. 

 

Smoking Cessation 

The search strategies from the Thabane review on smoking cessation for patients with 

COPD,
4
 were used to conduct searches in PubMed, the Cochrane Library, and Embase. 

All of the searches were conducted on November 6, 2013, and they were not restricted by 

publication date or study design. The PubMed search resulted in 1,608 studies, the 

Cochrane search resulted in 147 trials, and the Embase search resulted in 1,763 studies, 

558 of which were duplicates. Of the 2,960 studies that underwent title and abstract 

review, 139 studies were identified for possible inclusion. Through subsequent review, 17 

studies were identified for full text review, this was further narrowed down to 4 studies 

after the inclusion and exclusion criteria were more strictly applied and studies were 

primarily excluded based on the outcomes examined. Observational studies were 

included since the volume of literature for smoking cessation and prevention of acute 

exacerbations of COPD was limited. Two of the included studies were randomized 

controlled trials and 2 were cohort studies. 

 

Pulmonary Rehabilitation 

The Puhan systematic review on pulmonary rehabilitation following exacerbations of 

COPD
5
 was used to inform the body of evidence for the pulmonary rehabilitation 

recommendations. The PubMed search was conducted on September 4, 2013, and it was 

limited to studies published from January 1, 2010, to the date of the search, since it was 

an update of the Puhan review. The updated search resulted in 212 studies. The Cochrane 

search was conducted on September 5, 2013, and it was limited to studies published 

between 2010 and 2013, since it was an update of the Puhan review. The updated search 

resulted in 123 trials. Additional studies were identified through the primary literature 

review conducted for education. Ultimately, 272 studies were excluded if they were not 

an RCT, if they did not cover pulmonary rehabilitation as defined by the Puhan review, 
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or if they did not address the outcome acute exacerbations. 8 new studies were included 

in the review in addition to the 5 studies identified in the Puhan systematic review.
6-14

 

 

Education, Action Plans and Case Management 

The search strategies from the Kruis review on integrated disease management for 

COPD
15

 were used to conduct searches in PubMed, CINAHL, and the Cochrane Library 

(CENTRAL). None of the searches were limited by publication date, but they were 

limited to trials. The PubMed search was conducted on December 20, 2013, and it 

resulted in 10,337 studies. The CINAHL search was also conducted on December 20, 

2013, and again on December 23, 2013, and 173 out of 348 were included from the first 

search and 7 out of 14 from the second search were included. The CENTRAL search was 

conducted on December 23, 2013, and 653 out of the 1,333 studies were included. The 

reference lists of other systematic reviews
16-18

 addressing education, action plans and case 

management were reviewed for additional studies. Studies were excluded if they were not 

an RCT, if they did not cover education, action plans or case management, or if they did 

not address the outcome acute exacerbations. Out of the 11,163 studies, 24 were included 

in the review. 

 

Telemonitoring 

The McLean systematic review on telehealthcare for COPD
19

 was used to inform the 

body of evidence for the telemonitoring recommendation. PubMed and Cochrane 

searches were conducted on August 26, 2013. The PubMed search was limited to clinical 

trials published between October 1, 2009 and the date of the search, and it resulted in 547 

studies. The Cochrane search was limited to trials published between 2009 and 2013, and 

it resulted in 356 studies. Additional studies were identified through the primary literature 

review conducted for education. Ultimately, 686 studies were excluded if they were not 

an RCT, if they did not cover telehealth as defined by the McLean review,
19

 if they did 

not cover the transfer of clinical data, or if they did not address the outcome acute 

exacerbations. Eighteen new studies were included in the review in addition to the 3 

studies identified in the McLean review.
19
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PICO 2 INHALED THERAPIES 

 

Long-acting Bronchodilators  

Two systematic reviews were initially identified to inform the evidence on the use of long 

acting bronchodilators.
20,21

 To identify relevant studies published after the systematic 

reviews, searches were conducted using the same search terms specified by each of the 

individual systematic reviews. The timeframe of each search began with the end date of 

the search conducted by the authors of each systematic review and included studies 

indexed up to the date of the search. All searches were conducted in Pub Med and the 

Cochrane Library. To update Karner,
21

 the databases were searched from February 9, 

2012 to December 7, 2013. To update Chong,
20

 the databases were searched from 

February 15, 2012 to December 7, 2013. 

 

During discussion with the panel, it was suggested that several therapies might be too 

new to appear in the systematic reviews and should be searched separately. Therefore, 

searches were conducted from database inception through the search date of February 24, 

2014 for aclidinium, glycopyrronium, indacaterol,umeclidinium and vilanterol. These 

searches used only the therapy name(s) without other limits to maximize retrieval. Like 

the updates, searches were conducted in PubMed and Cochrane Library. 

 

Search results were combined in EndNotes in order to remove duplicates and provide a 

single list to apply inclusion and exclusion criteria. The updated search, before excluding 

those studies not specific to the COPD population, the outcome of exacerbations, and 

non-RCT, and non-English language studies, identified 112 studies from the update for 

long acting bronchodilators, 70 for aclidinium, 58 for glycopyrronium, 333 for 

indacaterol, 68 for umeclidinium and 57 for vilanterol. 

 

After applying the inclusion and exclusion criteria to the results, two systematic reviews 

were identified that ultimately informed the evidence for long acting bronchodilators.
22,23
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Short-acting bronchodilators 

Three systematic reviews informed the evidence on the use of short-acting 

bronchodilators.
24-26

  

 

To identify relevant studies published after the systematic reviews, searches were 

conducted using the same search terms specified by each of the individual systematic 

reviews. The timeframe of each search began with the end date of the search conducted 

by the authors of each systematic review and included studies indexed up to the date of 

the search.  All searches were conducted in PubMed and the Cochrane Library. To update 

Appleton CD006101,
24

 the databases were searched from July 3, 2008 to December 7, 

2013. To update Appleton CD001387,
25

 the databases were searched from July 3, 2008 to 

December 7, 2013. To update Cheyne,
26

 the databases were searched from November 25, 

2012 to December 7, 2013. Search results were combined in EndNotes in order to remove 

duplicates and provide a single list to apply inclusion and exclusion criteria. The updated 

search, before excluding those studies not specific to the COPD population, the outcome 

of exacerbations, and non-RCT, and non-English language studies, identified 140 studies 

for short acting bronchodilators. However, after applying the inclusion and exclusion 

criteria, no new and relevant studies were identified. 

 

After applying the inclusion and exclusion criteria to the results, two systematic reviews 

were identified that ultimately informed the evidence for long acting bronchodilators.
22,23

 

 

Inhaled Corticosteroids 

Two systematic reviews informed the evidence on the use of inhaled corticosteroids as 

monotherapy.
27,28

  

 

To identify relevant studies published after the systematic reviews, searches were 

conducted using the same search terms specified by each of the individual systematic 

reviews. The timeframe of each search began with the end date of the search conducted 

by the authors of each systematic review and included studies indexed up to the date of 
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the search. All searches were conducted in PubMed and the Cochrane Library. To update 

Yang,
28

 the databases were searched from July 29, 2011 to December 6, 2013 and to 

update Spencer, they were searched from August 3, 2011 to December 6, 2013. Search 

results were combined in EndNotes in order to remove duplicates and provide a single list 

to apply inclusion and exclusion criteria. The updated search, before excluding those 

studies not specific to the COPD population, the outcome of exacerbations, and non-

RCT, and non-English language studies, identified 304 studies for inhaled 

corticosteroids. However, after applying the inclusion and exclusion criteria, no new and 

relevant studies were identified. 

 

Inhaled Combination Therapies 

Two systematic reviews were initially identified to inform the evidence on the use of 

combination inhaled therapies.
29,30

  

 

To identify relevant studies published after the systematic reviews, searches were 

conducted using the same search terms specified by each of the individual systematic 

reviews. The timeframe of each search began with the end date of the search conducted 

by the authors of each systematic review and included studies indexed up to the date of 

the search. All searches were conducted in PubMed and the Cochrane Library. To update 

Nannini,
29

 the databases were searched from November 11, 2011 to December 7, 2013. 

To update Rodrigo,
30

 the databases were searched from January 1, 2011 to December 7, 

2013. Search results were combined in EndNotes in order to remove duplicates and 

provide a single list to apply inclusion and exclusion criteria. The updated search, before 

excluding those studies not specific to the COPD population, the outcome of 

exacerbations, and non-RCT, and non-English language studies, identified 357 studies for 

combination-inhaled therapies.  

 

After applying the inclusion and exclusion criteria to the results, another systematic 

review
31

 was identified that ultimately informed the evidence for combination inhaled 

therapies.  
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In addition, nine new studies were identified from the search and the panelists were 

aware of two additional studies that had just been published. An evidence table was 

developed for these studies using the methods described in the general methods section.  

 

PICO 3 ORAL THERAPIES 

 

Antibiotics 

A total of 579 articles (318 from PubMed and 261 from the Cochrane Library) were 

gathered from the searches conducted in October 2013. Searches were specific to clinical 

trials in the English language and limited to adult populations 19 and older. After 282 

duplicate articles were removed, 297 articles were considered for inclusion. After 

inclusion criteria were applied, 8 articles remained for data extraction. Five randomized 

controlled trials comparing the administration of a macrolide versus placebo or another 

agent were identified for final inclusion, of which 3 were ultimately included in the 

analysis based on matched outcomes.
32-34

 

 

N-acetylcysteine 

A total of 134 articles (61 from PubMed and 72 from the Cochrane Library) were 

gathered from the searches conducted in October 2013. Searches were specific to clinical 

trials in the English language and limited to adult populations 19 and older. One article 

was manually added to the search results. After 67 duplicate articles were removed, 67 

articles were considered for inclusion. After inclusion criteria were applied, 12 articles 

remained for data extraction. We identified 11 randomized controlled trials comparing 

the administration of N-acetylcysteine versus placebo or another agent of which three 

were ultimately included in the meta-analysis based on matched outcomes (Hansen 1994, 

Pela 1999, Zheng 2014).
35-37

 The other studies
38-43

 were either not at the patient level but 

at the exacerbation count level, or had exacerbations as a secondary outcome measure. 

 

Erdosteine 

A total of 12 articles (12 from PubMed and 0 from the Cochrane Library) were gathered 

from the searches conducted in October 2013. Searches were specific to clinical trials in 
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the English language and limited to adult populations 19 and older. After 4 duplicate 

articles were removed, 8 articles were considered for inclusion. After inclusion criteria 

were applied, 1 article remained for data extraction. 

 

Phosphodiesterase 4 Inhibitor 

A total of 33 articles (18 from PubMed and 15 from the Cochrane Library) were gathered 

from the searches conducted in October 2013. Searches were specific to clinical trials in 

the English language and limited to adult populations 19 and older. After 29 duplicate 

articles were removed, 4 articles were considered for inclusion. After inclusion criteria 

were applied, 3 articles remained for data extraction. 

 

Corticosteroids 

A total of 2,511 articles (1,195 from PubMed and 1,316 from the Cochrane Library) were 

gathered from the searches conducted in October 2013. Searches were specific to clinical 

trials in the English language and limited to adult populations 19 and older. After 722 

duplicate articles were removed, 1,789 articles were considered for inclusion. After 

inclusion criteria were applied, 13 articles remained for data extraction. Five studies met 

the criteria and were selected for data extraction and utilization in the present review. 

These studies assessed whether treatment of an AECOPD with systemic corticosteroids 

reduced future AECOPD hospitalizations. 

 

Theophylline 

A total of 1,367 articles (580 from PubMed and 787 from the Cochrane Library) were 

gathered from the searches conducted in October 2013. Searches were specific to clinical 

trials in the English language and limited to adult populations 19 and older. After 501 

duplicate articles were removed, 866 articles were considered for inclusion. After 

inclusion criteria were applied, 18 articles remained for data extraction. 

 

Carbocysteine 

A total of 40 articles (19 from PubMed and 21 from the Cochrane Library) were gathered 

from the searches conducted in October 2013. Searches were specific to clinical trials in 

Page 220 of 225

Downloaded From: http://journal.publications.chestnet.org/ on 10/21/2014



the English language and limited to adult populations 19 and older. After 23 duplicate 

articles were removed, 17 articles were considered for inclusion. After inclusion criteria 

were applied, 4 articles remained for data extraction. There were only 3 studies
44-46

 that 

were deemed to be of sufficient quality to be included, but a pooled analysis could not be 

performed because of the heterogeneous nature of the studies. 

 

Statins 

A total of 27 articles (15 from PubMed and 12 from the Cochrane Library) were gathered 

from the searches conducted in October 2013. Searches were specific to clinical trials in 

the English language and limited to adult populations 19 and older. After 17 duplicate 

articles were removed, 10 articles were considered for inclusion. After inclusion criteria 

were applied, no articles remained for data extraction. Therefore, an additional search 

was conducted to gather observational studies using the same search criteria.  

 

A total of 28 articles (16 from PubMed and 12 from the Cochrane Library) were gathered 

from the additional search conducted in November 2013. Searches were specific to 

observational studies in the English language and limited to adult populations 19 and 

older. After 6 duplicate articles were removed, 22 articles were considered for inclusion. 

After inclusion criteria were applied, 5 articles remained for data extraction and quality 

assessment.
47-51

 A pooled analysis was performed on two of these studies.
48,51

 

 

In May 2014, a new RCT was published.
52

 The new RCT was included in the review and 

data extraction and quality assessment were performed.  
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