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Controversies in treatment of chronic obstructive 
pulmonary disease
Klaus F Rabe, Jadwiga A Wedzicha

Chronic obstructive pulmonary disease (COPD) is a chronic disorder with substantial comorbidity and major eff ects 
attributable to the high morbidity and mortality rates. Despite an increasing evidence base, some important 
controversies in COPD management still exist. The classic way to defi ne COPD has been based on spirometric 
criteria, but more relevant diagnostic methods are needed that can be used to describe COPD severity and comorbidity. 
Initiation of interventions earlier in the natural history of the disease to slow disease progression is debatable, there 
are many controversies about the role of inhaled corticosteroids in the management of COPD, and long-term 
antibiotics for prevention of exacerbation have had a resurgence in interest. Novel therapeutic drugs are urgently 
needed for optimum management of the acute COPD exacerbation. COPD is a complex disease and consists of 
several clinically relevant phenotypes that in future will guide its management.

Introduction
Chronic obstructive pulmonary disease (COPD) is a 
common chronic respiratory disorder that aff ects millions 
of people worldwide. It has a major societal eff ect due to 
the high morbidity and mortality rates.1,2 The main risk 
factors for the disease include cigarette smoke in most 
developed countries, but indoor air pollution, biomass 
fuel, and occupational exposures are increasingly 
recognised as major risk factors. Notably, knowledge 
about the immunological and pathological processes 
implicated in COPD are almost exclusively based on 
disease caused by cigarette smoke.3 Therefore, eff ective 
treatments are needed for non-smoking patients with 
COPD because these individuals are regularly excluded 
from clinical trials.

Patients with COPD frequently have comorbidities 
because smoking is a general risk factor for a range of 
other chronic illnesses such as cardiovascular disease 
and lung cancer, also peaking in prevalence in the fi fth to 
sixth decades. Not only is COPD a heterogeneous disease 
with varying disease activity, but other comorbid illnesses 
might be major determinants of disease severity. The 
current focus on lung function impairment as the main 
or sole determinant of disease classifi cation is no longer 
feasible for estimation of risk and prognosis. New 
treatment algorithms will need to be developed on the 
basis of our current understanding of COPD as a complex 
disorder that not only aff ects the lungs.4

Globally, the management of chronic non-communi-
cable diseases, including COPD, is likely to become more 
complex in the rapidly ageing population. Health-care 
systems are increasingly challenged to off er aff ordable, 
humane care models, based on best current evidence. 
Treatment recommendations and guidelines rely on 
reported evidence. However, the systematic exclusion of 
patients from large clinical trials of COPD on the basis of 
complex comorbidities and age is one of the main obstacles 
in the generation of universally acceptable guidance for 

treatment. The participation of a broad range of medical 
specialties, and patient organisations, is needed to address 
the controversial issues before treatment guidelines can 
be drawn up. Here, we discuss the controversies in the 
treatment of COPD.

What defi nes disease severity?
The conceptual view of COPD has changed from a rather 
simplistic view of a cigarette-smoke-induced illness invol-
ving chronic bronchitis and varying degrees of lung 
emphysema to a complex disorder aff ecting patients’ lives 
on several levels. Previous attempts to classify the severity 
of the disease by spirometric methods such as the Global 
Initiative for Chronic Obstructive Lung Disease (GOLD) 
classifi cation were logical, but the diff erent classes of 
severity were chosen on the basis of expert opinion. 
However, this classifi cation was useful in the discrimination 
of pathological changes and disease outcomes.5,6 Neverthe-
less, spirometric classifi cation of severity is inadequate on 
the basis of many practical and conceptual considerations, 
and needs to be reworked and revised extensively.

Patient-related outcomes are likely to be the most 
important factors in the establishment of a true 
classifi cation of severity. A major limitation, however, is 
the availability of suitable instruments. A simple health 
status questionnaire—the COPD Assessment Test—has 
been validated and might be useful in clinical practice.7 

Search strategy and selection criteria

We searched PubMed with the search terms “COPD”, 
“phenotype”, “exacerbations”, “inhaled corticosteroids”, 
“inhaled bronchodilators”, “co-morbidity”, and “long-term 
antibiotics” for papers published up to 2011. There were no 
language restrictions. We also searched reference lists 
identifi ed in articles that were found in the searches.  
Clinical practice guidelines were also included.

For more on Global Initiative 
for Chronic Obstructive Lung 

Disease classifi cation see www.
goldcopd.org
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Prediction of mortality rates in patients with COPD with 
indices such as the BODE score8 and the ADO score9 
probably does not truly indicate patient-perceived severity, 
does not guide appropriate treatment, and mostly relies 
on spirometry.10 

Comorbidities such as cardiovascular disease, malig-
nant diseases, and anxiety and depression defi ne severity 
and eff ect of disease in many individuals. Even though 
forced expiratory volume in 1 s (FEV1) is not the ideal 
variable to defi ne disease severity, it is an indicator of the 
overall mortality rate and, therefore, provides essential 
clinical information. What has to be addressed now is 
why lung function needs to be measured, what it means 
for the overall risk of a patient with chronic diseases, and 
how this might inform physicians about the management 
and treatment of patients with COPD.

Should treatment be started early?
Data from the observational ECLIPSE study11 showed 
that 22% of patients with GOLD stage 2 
(FEV1 50–79% predicted) moderate COPD already had 
frequent exacerbations (fi gure 1) and were thus at risk of 
rapid decline in FEV1, poor health status, hospital 
admission, and increased mortality rate.12–14 Severe disease 
was targeted in most interventional studies of 
symptomatic (bronchodilators) or anti-infl ammatory 
treatments; therefore, little evidence exists for the benefi t 
of therapy in early disease when the patients become 
symptomatic with mild lung function impairment. 
Because exacerbations are related to FEV1 decline,12 their 
reduction should also lead to slowing of disease 
progression. Exacerbations are also major cost drivers in 
COPD and thus their reduction and associated hospital 
admissions should lead to a substantial cost benefi t to 
health-care providers. Another reason for intervening 
early in the natural history of COPD is that comorbidities 
arise at all stages of this disease.15,16 Early intervention 
might reduce the burden from comorbidity, especially 
cardiovascular complications, but there is no evidence 
for this outcome and further studies are underway in 
which such a hypothesis will be tested. 

Decramer and Cooper17 have defi ned early intervention 
operationally as that in GOLD stage 2 disease. However, 
epidemiological data suggests that patients with GOLD 
stage 1 COPD (FEV1

 >80% predicted and FEV1:forced vital 
capacity ratio <0·7) who are already symptomatic are at 
risk of lung function decline, worse health status, and 
increased health-care use.18 These patients could develop 
progressive dyspnoea and abnormal dynamic ventilatory 
function.19 These patients with stage 1 COPD can also 
respond to bronchodilators with sympto matic and 
physio logical improvement.20

Bronchodilator drugs are central to the management of 
patients with COPD and are usually the initial choice, yet 
few studies have been designed specifi cally to assess 
patients with GOLD stages 1 and 2 disease. In a small 
study of patients (n=224) in primary care, the longacting 

antimuscarinic drug tiotropium improved lung function 
in patients with GOLD stage 2 COPD.21 Other evidence 
has come from subgroup analyses of large controlled 
trials—eg, TORCH22 and UPLIFT23 of large numbers of 
patients with GOLD stage 2 disease. In both subanalyses, 
bronchodilators salmeterol in TORCH24 and tiotropium in 
UPLIFT25 reduced FEV1 decline in patients with GOLD 
stage 2 COPD even though in the UPLIFT study no overall 
eff ect of tiotropium was noted on FEV1 decline.23 
Concomitant drugs were allowed in the UPLIFT trial and 
another subgroup analysis was done of patients who had 
not taken any maintenance therapy before random-
isation.26 This analysis showed that treatment with 
tiotropium reduced FEV1 decline and improved health 
status. In the large POET study27 of tiotropium versus 
salmeterol with concomitant treatment for exacerbation 
reduction, tio tropium was better than was salmeterol in 
reducing exacerbations for all disease severities, including 
GOLD stage 2. However, patients with a predicted FEV1 
greater than 70% were not assessed in any of these large 
trials and thus further studies are needed with 
interventions that are specifi cally targeted at patients with 
GOLD stages 1 and 2 disease. Studies are in progress to 
assess the eff ects of newer once-daily longacting 
bronchodilator drugs and combin ations of  longacting 
β agonists and longacting anti muscarinic drugs that could 
have an important role in early COPD.

One diffi  culty with intervention in mild and moderate 
COPD is that patients might have issues with adherence 
to long-term drugs.28 Further analysis of the TORCH 
study29 showed that patients with COPD with poor 
adherence had increased mortality rates irrespective of 
treatment allocation. Patients are more likely to adhere to 
treatment if they understand that the therapy will reduce 

Figure 1: Association of disease severity with the frequency and severity of 
exacerbations during the fi rst year of follow-up in patients with chronic 
obstructive pulmonary disease
Patients with two or more exacerbations during the year were judged to have 
frequent exacerbations. An exacerbation requiring hospitalisation was 
classifi ed as severe. Disease severity was defi ned in accordance with the Global 
Initiative for Chronic Obstructive Lung Disease (GOLD) classifi cation. p<0·001 
for both comparisons. Reproduced from Hurst and colleagues,11 with 
permission of The New England Journal of Medicine.
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exacerbations or reduce dyspnoea. Thus, any study of 
interventions in patients with GOLD stages 1 and 2 
COPD will need to address issues related to adherence, 
so that any treatment taken at an early stage can prevent 
the relentless progression of this disabling disease.

When should inhaled corticosteroids be 
prescribed?
Inhaled corticosteroids are the main anti-infl ammatory 
treatment for patients with asthma. They alone or in 
combination with longacting bronchodilator drugs are 
also used extensively in COPD, yet the airway 
infl ammatory response is diff erent in the two disorders, 
with a preponderance of CD8 lymphocytes and 
neutrophils in the airways of patients with COPD that 
are related to disease severity.30 Anti-infl ammatory 
eff ects of inhaled corticosteroids in COPD and asthma 
were compared in only a few interventional airway 
biopsy studies. Airway biopsy studies of the inhaled 
corticosteroid fl uticasone alone in patients with COPD 
showed moderate anti-infl ammatory eff ects depending 
on the population studied.31,32 The combination of 
inhaled fl uticasone and salmeterol, as a longacting β 
agonist,  showed several anti-infl ammatory eff ects, 
including reductions in the numbers of CD8 
lymphocytes in the airway, compared with placebo and 
inhaled fl uticasone.33,34

An important goal of COPD management is to reduce 
disease progression, prevent exacerbations, and reduce 
the mortality rate. Cessation of cigarette smoking has 
been shown to reduce lung function decline and mortality 
rates in patients with COPD.35 Long-term oxygen and 
home non-invasive ventilation might also improve 
survival in patients with COPD who have chronic 
hypercapnic respiratory failure.36–38 Some patients with 
COPD are susceptible to exacerbations and are called 
frequent exacerbators;11,13 these patients also have faster 
disease progression12 and thus are an important group to 
target for interventions.

In large interventional trials of lung function decline, 
no eff ect on disease progression was noted with inhaled 
corticosteroids when used alone compared with 
placebo.39–42 However, patients in the ISOLDE study41 had 
a greater disease severity and a reduction in exacerbation 
frequency was noted in those treated with inhaled 
fl uticasone. This fi nding led to the original 
recommendations in disease guidelines that inhaled 
steroids should be used in patients with an FEV1 less 
than 50% predicted (GOLD stages 3 and 4) and a history 
of exacerbations.43,44

The results of the large international TORCH study22 in 
patients with an FEV1 of less than 60% predicted showed 
a borderline eff ect of fl uticasone and salmeterol 
combination on reduction of the mortality rate compared 
with placebo, but fl uticasone and salmeterol combination 
reduced exacerbations signifi cantly and was more 
eff ective than were its individual components. A post-hoc 

analysis also showed that fl uticasone and salmeterol 
combination had some eff ect on FEV1 decline, with a 
reduction of about 5 mL per year (16 mL over 3 years) 
compared with placebo, and also confi rmed the earlier 
fi ndings that FEV1 decline was related to exacerbation 
frequency.45 Similar eff ects on exacerbation reduction 
have also been noted in studies of combinations of 
inhaled formoterol as the longacting β agonist and 
inhaled budesonide.46,47 Furthermore the results of the 
European INSPIRE study48 showed that the combination 
including inhaled fl uticasone and salmeterol had an 
eff ect on exacerbation frequency that was similar to that 
of the longacting antimuscarinic tiotropium in patients 
with GOLD stages 3 and 4 COPD, but fl uticasone and 
salmeterol combination had advantages with respect to 
health status and mortality rate compared with 
tiotropium. In the INSPIRE study,48 exacerbations 
requiring antibiotics occurred more frequently in patients 
treated with fl uticasone and salmeterol combination, but 
those requiring systemic corticosteroids were less 
frequent than in the tiotropium-treated patients, 
suggesting that diff erent therapies aff ect exacerbations 
through diff erent mechanisms. 

Based on the results of the large trials, inhaled cortico-
steroids should be used in combination with inhaled 
longacting β agonists.49 An important unanswered question 
is whether these combinations are eff ective in reducing 
exacerbation in patients with mild to moderate disease. A 
post-hoc analysis of the TORCH trial24 showed that patients 
with an FEV1 of 50–60% predicted also had a reduction in 
the number of COPD exacerbations with fl uticasone and 
salmeterol combination; smaller FEV1 decline was noted 
with fl uticasone and salmeterol combination than with 
placebo. However, TORCH was not powered to study 
diff erences between GOLD stages; no studies have been 
designed specifi cally to study the use of combinations of 
longacting β agonist and inhaled corticosteroids in mild 
and moderate COPD (GOLD stages 1 and 2) or how this 
combination compares with a longacting antimuscarinic 
drug or a combination of longacting β agonist and 
longacting antimuscarinic drug. Additionally, in the large 
trials, quite high doses of inhaled corticosteroids were used 
and there are few data for the use of lower doses of inhaled 
steroids. Low doses of inhaled fl uticasone and a longacting 
β agonist combination also had eff ects on exacerbation 
reduction compared with the longacting β agonist alone.50 

The safety profi le of inhaled corticosteroids used over 
3 years in the TORCH trial was satisfactory,22 but there is 
little information about longer term use as is common in 
patients with COPD. However, the results of both the 
TORCH and INSPIRE studies showed that patients 
treated with inhaled corticosteroids alone or in combination 
had a small but increased risk of non-fatal pneumonia 
episodes, though these events were far fewer than were 
exacerbations, and many pneumonia episodes were 
reported by patients and physicians without concomitant 
chest radiography diagnosis.22,48 Further analysis of 
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pneumonia in the INSPIRE study suggested that some of 
the episodes in the fl uticasone and salmeterol combination 
group were associated with protracted exacerbations and 
might not have been true episodes of  pneumonia.51 Data 
from a meta-analysis suggested that inhaled budesonide 
was not associated with excess pneumonia, but studies 
included were undertaken for up to 12 months and 
therefore shorter than the TORCH and INSPIRE studies.52 
However, all inhaled corticosteroids are likely to be 
associated with a small risk of pneumonia irrespective of 
the type of compound or dose, and this eff ect might be 
more important with increased disease severity. So far, 
there is no evidence to suggest that inhaled corticosteroids 
increase lower airway bacterial colonisation or bacterial 
infection at exacerbation. Lower airway bacterial 
colonisation might increase disease progression,53 and any 
benefi cial eff ect of inhaled corticosteroids on FEV1 decline 
might be counteracted by an eff ect of the inhaled steroid 
on airway bacterial load. Thus, in future COPD clinical 
trials, especially those including inhaled corticosteroids, 
data for pneumonia should be gathered carefully, so that 
the true risk of this important complication in the 
population with COPD can be assessed.

Should treatment focus on cardiac 
comorbidities?  
Because of the frequency of chronic comorbidities in 
patients with COPD54 and their eff ect on patient outcomes, 
including acute exacerbations,55,56 a more comprehensive 
approach to COPD treatment might focus on these targets 
to modify the natural course of the disease.57,58 This focus 
is particularly relevant for common comorbid disorders 
that seem more preventable and treatable than is COPD, 
such as cardiovascular and metabolic disorders. The 
available evidence seems to be increasingly in support of 
this concept, but so far there are few defi nite data that 
treatment of COPD comorbidities will reduce morbidity 
and mortality rates in patients.59 Importantly, patients 
with clinically relevant comorbidities are usually excluded 
from clinical trials of COPD and, therefore, most evidence-
based clinical treatment guidelines provide very little 
guidance for the practising physician.

Until now, the results of one large case-control study 
have shown that statins, angiotensin-converting-enzyme 
inhibitors, and angiotensin-receptor blockers could have 
cardioprotective properties in patients with COPD, 
substantially altering their prognosis.60 The combination 
of statins and angiotensin-converting-enzyme inhibitors 
or angiotensin-receptor blockers was associated with a 
reduction in COPD hospitalisation and total mortality 
rates in cohorts with high and low cardiovascular risks. 
Furthermore, this drug combination reduced the 
myocardial infarction rate in the COPD cohort with high 
cardiovascular risk, independently of the concomitant 
use of steroids. In two further retrospective analyses, 
statins seemed to reduce the decline in pulmonary 
function, independently of the underlying lung disease,61 

and even protect against the development of lung cancer.62 
The eff ects of statins on morbidity and mortality rates, 
even in patients at risk of developing cardiovascular 
diseases,63,64 raises hopes of reducing mortality rates from 
other chronic diseases, such as COPD. 

β blockers improve health outcomes in patients with 
cardiovascular disease, and are recommended as fi rst-
line treatment for congestive heart failure, a frequent 
comorbidity with COPD. Results of two recent studies65,66 
suggested that β blockers might have positive eff ects on 
patients with concomitant COPD and cardiovascular 
disease. Dransfi eld and co-workers65 assessed a large 
population (n=825) of inpatients admitted for acute 
exacerbations of COPD, and noted that the use of 
β blockers was associated with a reduced rate of mortality 
in hospital. The benefi t of β blockers was noted despite 
patients who were treated being older, having longer 
hospital stays, and having a greater prevalence of 
congestive heart failure and cerebrovascular disease, all 
factors that are independent predictors of mortality in 
hospital.65 Another database analysis by van Gestel and 
colleagues66 showed that the use of cardioselective 
β blockers was associated with a reduced mortality rate in 
patients with COPD undergoing vascular surgery, and 
suggested that in selected patients with COPD, the use of 
cardioselective β blockers might be safe and associated 
with a reduced mortality rate.66 

A cause for concern is that prescription of β blockers 
for patients with COPD might cause bronchoconstriction 
and worsen respiratory symptoms, even though there is 
increasing evidence to suggest that cardioselective 
β blockade is quite safe in patients with COPD. In a 
meta-analysis of the relation between cardioselective 
β blockers and COPD, no signifi cant diff erences were 
noted in FEV1 or respiratory symptoms between patients 
treated with a cardioselective β blocker and those treated 
with a placebo, even in patients with severe COPD.67–69 
Because of their benefi t in disorders such as heart 
failure, coronary artery disease, and hypertension, 
cardio selective β blockers should not be routinely with-
held from patients with COPD. 

Patients with COPD, like most others with chronic 
diseases, are given multidrug regimens, which provide 
additional disease-specifi c benefi ts compared with single 
drugs for subpopulations of patients. However, the 
balance between the long-term net benefi ts and harm 
associated with combinations of drugs that are taken in 
accordance with disease-specifi c guidelines by elderly 
patients with several comorbidities is not known.70,71

What is the role of long-term antibiotics? 
Although healthy people with normal lung function and 
without a history of smoking were thought to have a 
sterile lower respiratory tract, data suggest that the lungs 
have a bacterial microbiome that is diverse but diff erent 
from that in the oral cavity and nasopharynx (fi gure 2).72,73 
In patients with COPD, there is evidence of the presence 



Series

1042 www.thelancet.com   Vol 378   September 10, 2011

of airway bacteria in the lower airway in up to 50% of 
patients in the stable state by use of traditional bacterial 
culture techniques.74–76 Lower airway bacterial colonisation 
in COPD occurs with similar bacteria to those detected 
during COPD exacerbations such as Haemophilus 
infl uenzae, Streptococcus pneumoniae, and Moraxella 
catarrhalis. Routine bacterial culture was used in most 
studies to detect airway bacteria, and PCR for bacterial 
detection is likely to show an even higher rate of lower 
airway bacterial colonisation in patients with COPD in 
the future. Analysis of the lung microbiome has shown 
less diversity of the bacterial species with more severe 

disease and that distinct areas of the lung might have 
diff erent microbial communities. In this study, 
Pseudomonas genera were the dominant isolate and this 
fi nding diff ers from results obtained by use of culture 
techniques or PCR and thus requires further study of 
larger numbers of patients (fi gure 2).72

Lower airway bacterial colonisation in patients with 
COPD is associated with cigarette smoking, bronchitis, 
and increased disease severity, though lower airway 
bacterial colonisation is noted at all stages of COPD. 
Associations have also been shown in COPD between 
lower airway bacterial colonisation and airway 

Figure 2: Bacterial communities present in individual lung airways
(A) Bacterial community profi les for an entire explanted lung lobe from patients with severe chronic obstructive pulmonary disease. The total aggregate genus level 
readings of samples taken from the right lung of patient CS#5, right lung of patient CS#6, and left lung of patient CS#6 were analysed on a per lung basis and 
compared with the bronchoalveolar lavage of patient CS#4. (B) Multiple samples were taken from the lung explants (right lung, patient CS#5; both lungs, patient 
CS#6) at the time of elective transplantation. Samples were harvested from the regions of the lung indicated by the arrows on the grey lung schematic diagram. Pie 
diagrams depict the genus level classifi cation of 16S sequences, and the CT images show the absence of bronchiectasis in the airways adjacent to which the samples 
were obtained. The key for the nine most abundant organisms is provided. ND=not determined. Reproduced from reference 72.
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infl am mation, particularly neutrophilic infl ammation, 
and between lower airway bacterial colonisation, disease 
progression, and exacerbation frequency.53,75,77 COPD 
might be associated with moderate lower lobe bronchi-
ectasis on high-resolution CT scanning, and the presence 
of bronchiectasis is associated with lower airway bacterial 
colonisation, more severe COPD exacerbations, and an 
increase in sputum infl ammatory markers.78 Thus, the 
presence of lower airway bacterial colonisation might 
lead to progressive airway damage and lung function 
decline in COPD.

Reduction in the number of airway bacteria might reduce 
the occurrence of exacerbations and their conse quences. 
This prophylactic approach was used in early studies, and 
the results of a meta-analysis of nine trials, all done before 
1970 and mainly enrolling patients with chronic bronchitis 
rather than exclusively COPD, showed some reduction in 
exacerbation time and a small but non-signifi cant eff ect on 
exacerbation frequency.79 Lung function was not assessed 
in these trials and there fore whether the patients had true 
COPD with airfl ow obstruction or had only chronic 
bronchitis was not clear. The fl uoroquinolone moxifl oxacin 
was administered to patients with COPD as a pulsed dose 
for 5 days every 8 weeks in a randomised controlled trial.80 
This dose schedule was chosen because administration of 
oral moxo fl oxacin for 5 days resulted in reduction in the 
airway bacterial load for up to 8 weeks.81 Moxifl oxacin 
reduced exacerbations in the per-protocol analysis, but no 
signifi  cant eff ect was noted on exacerbations in the 
intention-to-treat analysis. A further subgroup analysis of 
the per-protocol group showed that patients with muco-
purulent or purulent sputum at baseline had a 45% 
reduction in the occurrence of exacerbations,80 suggesting 
that a bronchitic phenotype associated with lower airway 
bacterial colonisation82,83 is most likely to respond to long-
term antibiotics. There was no evidence to suggest a 
signifi   cant development of bacterial resistance during 
the trial. 

Although macrolide antibiotics have anti-infective 
properties, their anti-infl ammatory activity has been 
used for the long-term management of patients with 
cystic fi brosis and obliterative bronchiolitis. Seemungal 
and colleagues84 showed that low-dose macrolide 
(erythromycin) administered over 1 year can reduce 
exacerbations in patients with COPD; however, no eff ect 
was noted on the airway or systemic infl ammatory 
markers, suggesting that exacerbations were reduced 
through an antibacterial mechanism (fi gure 3). A large 
trial of the macrolide azithromycin in patients with 
COPD, undertaken by the US COPD Clinical Trials 
Network, will be reported soon; the results suggest that 
macrolides reduce the number of COPD exacerbations. 
Thus, before widespread use of long-term antibiotics in 
COPD, patients should be treated with an optimum 
combination inhaled therapy and show evidence of 
ongoing frequent exacerbations. Results of studies 
suggest that patients who will benefi t are more likely to 

be those with bronchitis in the stable state and thus will 
have lower airway bacterial colonisation, but patients 
specifi cally with lower airway bacterial colonisation and 
bronchitis have not been specifi cally enrolled in these 
studies. Further studies are needed to assess the eff ects 
of long-term antibiotics on exacerbation frequency in 
this COPD phenotype, using novel molecular techniques 
to assess changes in lower airway bacterial colonisation, 
with careful attention to any potential antibiotic 
resistance.

How eff ective is management of 
acute exacerbations?
COPD exacerbations have an important eff ect on health 
status, disease progression, and mortality rate.85 An 
important goal of treatment of the acute exacerbation is 
to prevent hospital admission and reduce health-care 
costs. Patients often present late in the time course of the 
exacerbation and some evidence suggests that delayed 
treatment of exacerbation leads to longer exacerbations 
and hospital admission.86 Thus, a key objective of COPD 
management programmes must be early recognition of 
exacerbation symptoms and prompt self-management or 
presentation to health-care professionals.87

The standard treatment for COPD exacerbations is 
usually oral corticosteroids or antibiotics, depending on 
the exacerbation severity and the nature of the reported 
symptoms. However, there has been much controversy 
about the use of antibiotics at exacerbation and about 
patients with COPD showing lower airway bacterial 
colonisation in the stable state; Increased lower airway 
bacterial colonisation is associated with greater airway 

Figure 3: Kaplan-Meier curves of the proportion of patients without an 
exacerbation (cumulative survival axis) versus time to the fi rst exacerbation 
between macrolide and placebo groups in the study 
Patients in the macrolide group were less likely to have a fi rst exacerbation than 
were those in the placebo group (p=0·02). Reprinted with permission of the 
American Thoracic Society. Seemungal TAR, Wilkinson TMA, Hurst JR, et al. 
Long-term erythromycin therapy is associated with decreased chronic 
obstructive pulmonary disease exacerbations. Am J Respir Crit Care Med 2008; 
178: 1139–47. Offi  cial Journal of the American Thoracic Society.
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infl ammation77 and exacerbation frequency.75 Evidence 
suggests the involvement of bacteria at exacerbations, 
and increased bacterial detection and load and bacterial 
strain changes have also been associated with the 
development of exacerbations.88 Eradication of bacteria 
in the airways with antibiotics at exacerbation has been 
linked to exacerbation recovery and reduction in 
infl ammatory markers.89 The best evidence is for the use 
of antibiotics when there is increased dyspnoea, sputum 
volume, and purulence in fairly severe COPD.90,91 Some 
controversy exists about the role of antibiotics at COPD 
exacerbation, especially from studies done in primary 
care,92 because patients with milder disease severity 
were recruited.

The results of an epidemiological study from the 
Netherlands showed that the time to the next or second 
COPD exacerbation was longer when corticosteroids 
were used with antibiotics for the treatment of 
exacerbations than with corticosteroids alone and a 
similar eff ect, though more pronounced, was noted 
between the second and third exacerbations.93 This 
fi nding suggests that a single course of antibiotics might 
also have a signifi cant eff ect on the degree of lower airway 
bacterial colonisation in the subsequent stable phase, 
which might enhance the benefi t of antibiotics on 
subsequent exacerbations. A further analysis of the 
MOSAIC antibiotic study94 showed that the long-term 
benefi t of moxifl oxacin was more pronounced in frequent 
exacerbators and this result was consistent with these 
patients showing a higher airway bacterial load in the 
stable state.94 Thus, the immediate and long-term eff ects 
of antibiotics on airway bacterial load and exacerbation 
recovery need to be carefully assessed in further studies.

Short courses of oral corticosteroids have benefi cial 
eff ects on acute exacerbation outcomes, but patients were 
recruited into the main studies at hospital admission.95,96 
The eff ects of oral corticosteroids at exacerbations in an 
outpatient setting were only assessed in one study;97 
physiological benefi ts and minimum symptomatic 
benefi ts were noted. High-dose inhaled corticosteroid 
therapy might also be eff ective but it is seldom used in 
practice.98,99 With increasing emphasis on self-
management in COPD, patients might be given excessive 
courses of oral corticosteroids, with their known 
complications and potential risk of infection. The 
decision to start oral corticosteroids is made entirely on 
symptomatic grounds and no biomarkers of exacerbation 
severity are available to guide treatment. New and safe 
anti-infl ammatory treatments need to be developed 
primarily for treatment of the acute exacerbation. 
Antiviral drugs have the greatest potential for the 
treatment of exacerbations because respiratory viruses, 
such as human rhinovirus, are major triggers of COPD 
exacerbations and therefore they need to be introduced 
for use in COPD.100

There has been much interest in the prophylaxis of 
COPD exacerbation, but little attention has been given 

to the management of the acute event even though we 
know that optimum acute management could have long-
term bene fi ts. Novel drugs are urgently needed for 
optimum manage ment of COPD exacerbations and to 
lessen their eff ect. 

Phenotypes of COPD and therapeutic 
consequences 
The usefulness of conventional methods for the 
diagnosis, assessment, and management of COPD are 
debatable.101 The disease is defi ned by the presence of 
airfl ow limitation that is not fully reversible, and 
treatment is mostly guided by the severity of this 
limitation.45 COPD, however, is a complex disease, with a 
range of pulmonary and extrapulmonary components, 
and signifi cant hetero geneity with respect to clinical 
presentation, physiology, imaging, response to treatment, 
decline in lung function, and survival. The consensus is 
that FEV1 on its own falls short of adequately describing 
the disease, but a clear alternative has not yet been 
defi ned. One possible solution for the clinician might be 
the identifi cation and sub sequent grouping of key 
elements in patients with COPD into subgroups 
(phenotypes). This, however, would only make sense if 
such grouping will provide clinically meaningful and 
useful categories of patients that will guide treatment 
more eff ectively. 

Conceptually, clinically relevant phenotypes meeting 
the above requirements could fall into several categories, 
including clinical indices such as sex and age, exercise 
limitation, and possibly signs of bronchitis. Phenotypes 
could be used to address physiological categories such as 
reversibility and airway responsiveness and could be 
composed of radiological subgroups—patients with 
emphysema despite normal lung function and those with 
bronchiectasis. Patients with substantial systemic 
infl ammation and relevant comorbidities might form 
specifi c phenotypes that lead to modifi ed treatment 
strategies, and so could patients with COPD who have 
frequent exacerbations.11 

Data from the observational ECLIPSE study11 showed 
that a signifi cant proportion of patients with moderate 
COPD are already frequent exacerbators, and that this 
phenotypic property is fairly stable over time. Although the 
initial aim in the study was to identify truly novel endpoints 
and compare them with FEV1 (registered with ClinicalTrials.
gov, number NCT00292552)102 the emerging data for the 
exacerbations are likely to be of relevance because they are 
quite easy to obtain and exacerbations have a major eff ect 
on patients with COPD. Whether the phenotype of 
frequent exacerbators requires a principally diff erent 
therapeutic approach, however, is still controversial.

Another clinical phenotype—ie, patients with chronic 
bronchitis, sputum production, and a history of exacer-
bations—has been identifi ed as a group with COPD 
responding to a specifi c intervention, an oral phospho-
diesterase-4 inhibitor,103,104 whereas patients without these 
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characteristics had no demonstrable benefi t. This 
example of targeting a drug for a specifi c subpopulation 
with COPD identifi ed by post-hoc analysis of 
prospectively gathered data from clinical trials might 
have value for understanding the clinical use of novel 
phenotypes and responder analyses. This approach, to 
some extent, mimics the identifi cation and subsequent 
confi rmation of genotypes in replicate datasets, an 
approach that is widely accepted. Post-hoc analyses of 
prospective, placebo-controlled clinical trials in patients 
with COPD with a range of disease activities and 
symptoms might be a way to identify clinically relevant 
patient subgroups. Interventions will need to be studied 
in patients with these COPD phenotypes in specifi cally 
designed clinical trials. Under these conditions, clinical 
phenotyping of patients with COPD might help us to 
solve some of the therapeutic dilemmas and important 
controversies in the management of patients with this 
diffi  cult and disabling illness.
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