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Abstract
The significant healthcare burden associated with chronic obstructive pulmonary disease (COPD) is driving us to improve our understanding of the natural history of this disease. Historically, the focus has been largely centred on diagnosing and treating individuals with moderate and severe disease. However, it is now recognised that the speed of decline in lung function as measured by FEV1 (forced expiratory volume in 1 s) occurs faster in the earlier stages of the disease process. As a result, a clearer understanding of the potential benefits of treatment in early COPD is needed. It is recognised that many patients with COPD remain undiagnosed in the community which has prompted global case-finding initiatives. In this review we discuss the difficulties in diagnosing COPD in its early stages, examine the role of case-finding and look at the evidence for early intervention with therapeutic agents. There is a growing interest in the phenotypic variation amongst patients with COPD and we explore the role of phenotyping in early COPD and its potential benefits in providing a more individualised approach to COPD management. The majority of patients with COPD are known to die from non-respiratory causes such as cardiovascular disease. The mechanistic link is thought to relate to systemic inflammation, causing us to question whether earlier interventions could have a beneficial impact on the burden of co-morbidities for patients with COPD.  
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INTRODUCTION
Chronic obstructive pulmonary disease (COPD) is a major global public health problem with a significant associated economic burden on both developing and higher income countries. In 2004, COPD was the fourth leading cause of death worldwide[1] and due to projected increases in tobacco use, it has been predicted by the World Health Organisation (WHO) that it will become the third leading cause by 2030[2]. The Global Initiative for COPD (GOLD) has defined it as “a common preventable and treatable disease which is characterised by persistent airflow limitation that is usually progressive and associated with enhanced chronic inflammatory response in the airways and the lung to noxious particles or gases”[3]. The pathophysiology of COPD is complex resulting from a variety of gene-environment interactions and there is  considerable phenotypic heterogeneity expressed amongst disease sufferers[4].
There remains a lack of therapeutic interventions with strong evidence of disease modifying or curative potential, so early diagnosis and prevention strategies including smoking cessation are essential in our approach to COPD healthcare. Within the last decade studies have shown the prevalence of COPD to be much higher than previously realised[5;6] and the proportion of patients with COPD that remain undiagnosed has been reported to be as high as 66%-73%[7,8]. This has stemmed interest in “case-finding” initiatives by screening high risk individuals with the potential to diagnose COPD early and in some cases even before symptoms develop. As a result, it is likely that the number of patients diagnosed with “early” or “mild” disease is likely to increase, amplifying the need for clear management strategies for this cohort of COPD patients. In this article we will explore the definition of “early COPD” and examine the emerging concepts with respect to disease classification, monitoring of disease progression and therapeutic interventions, highlighting current controversies within these fields. 

DIAGNOSING COPD
Current guidelines and potential pitfalls
Spirometry is the primary tool utilised by respiratory physicians worldwide in the diagnosis of COPD. The GOLD and joint American Thoracic Society (ATS) and European Respiratory Society (ERS) guidelines advise physicians to consider spirometry in patients presenting with symptoms of chronic cough, dyspnoea or sputum production with a history of exposure to a risk factor such as smoking or occupational dust. In the context of such symptoms, the presence of a post-bronchodilator FEV1/FVC ratio < 0.7 demonstrates incompletely reversible airflow limitation and hence a diagnosis of COPD[3,9]. The forced expiratory volume in 1 second (FEV1) as a percentage of its predicted value for the patient’s sex, age and height is used to sub-classify patients with respect to the severity of their airflow obstruction (mild FEV1 ≥ 80%, moderate ≥ 50% FEV1 < 80%, severe ≥ 30% FEV1 < 50%, very severe ≤ 30%)[3]. Advances in technology including the advent of simple to use hand held spirometers makes it a convenient test which can be easily performed in the outpatient clinical setting however, it is important to also recognise the potential drawbacks of using the fixed “FEV1/FVC ratio < 0.7” approach to diagnosing COPD.
Although this fixed cut-off is easy to remember it does not take in to consideration the fact that the FEV1/FVC ratio reduces with age[10] resulting in the potential over-diagnosis of COPD in the elderly population. Hardie et al found 35% of healthy elderly never smokers to have a pre-bronchodilator FEV1/FVC ratio of less than 0.7, increasing to 50% of those over 80 years of age[11]. Other approaches to interpreting spirometric values have therefore been advocated, in particular the use of statistically derived “lower limit of normal (LLN)”reference values[12]. In comparison to the fixed ratio method this has been shown to reduce the number of people potentially misclassified as having significant airflow obstruction[13-15]. The FEV1/FVC fixed ratio cut-off has also been found to underestimate airflow obstruction in younger adults[16]. This has the potential to create missed opportunities for early intervention and may impact on the success of smoking cessation[17]. 
Another potential pitfall of diagnosing COPD on the basis of spirometry alone is the recognition that emphysema and airflow obstruction do not necessarily go hand in hand, particularly in the early stages of disease. In a study of 80 current smokers who underwent HRCT scanning and lung function tests, 20 were found to have radiological emphysema but only 5 of these subjects had evidence of airflow obstruction (defined by the authors as a low FEV1 and/or a low MEF50 using LLN cut-off)[18]. A more recent study followed up current and heavy smokers who had participated in a lung cancer screening trial. 1391 individuals had no evidence of airflow obstruction at baseline (FEV1/FVC > 0.7) but 21.9% progressed to developing obstruction over a mean period of 3 years. More severe baseline radiological emphysema (quantified by a lower Perc15 value) was found to be a risk factor for developing airflow obstruction at follow up[19]. The radiation and cost involved in performing HRCT scanning are likely to limit its utility in the early investigation of patients in clinical practice and many of the patients in these studies were asymptomatic. However, it does serve to highlight the point that radiological evidence of smoking related lung damage and lung function parameters can be discordant particularly in “early COPD” and this could potentially cause smokers with normal spirometry to be falsely reassured if no other investigations are undertaken. 

Role of case finding
The recognition that the majority of individuals with COPD remain undiagnosed has focused attention on methods of identifying these so called “missing millions” through case finding strategies[20-25]. There is a growing body of literature looking at different methods including utilisation of questionnaires to identify “at risk” patients and other screening tools such as peak flow (PEF) and spirometry, however at present there is no consensus of opinion on the best approach. Jithoo et al used data from the Burden of Obstructive Lung Disease Study to compare combinations of questionnaire, PEF and spirometry strategies and concluded the pre- bronchodilator PEF followed by confirmatory spirometry to be the most cost effective approach[22]. However this study was aimed only at the detection of moderate/severe COPD. Their reasoning for this was that the management of milder disease is only smoking cessation which should be offered to all smokers and the lack of proven benefit of pharmacological interventions in mild disease. Indeed one of the recommendations from a National Heart, Lung and Blood Institute workshop created to address case finding strategies in the United States was to target those with moderate to severe COPD[26]. Focus of attention on those with more severe disease is often highlighted due to the higher morbidity and mortality, the greater proven benefit of treatments and interventions for these groups and hence improved cost-effectiveness of a targeted approach. However, are we forgetting that all these individuals will previously have had mild disease? Could a more aggressive approach at an earlier stage in course of the disease not impact on disease burden later on? 
A previous review looking at the future for COPD made the important point that the terms “mild” and “early” COPD are not necessarily interchangeable given the vast variability in lung function decline in different individuals. The author highlighted the point that mild airflow obstruction in an older individual does not necessarily mean they have “early” disease[27]. The complexities of the pathophysiology of COPD and wide phenotypic variation means that at present we have no clear way of easily identifying patients early in the disease course, however a growing interest in developing biomarkers may serve to solve this problem in the future[28-30]. Decramer and Cooper proposed a concept of disease progression in COPD highlighting that physiological abnormalities are not necessarily present in the early stages of the disease process and that to truly identify patients with “early” COPD we need alternative diagnostic methods[31]. This concept is shown in Figure 1. 
The potential benefits and role of case finding in diagnosing patients with mild COPD does appear to be splitting opinion amongst healthcare professionals[32,33]. Some feel strongly that putting emphasis on diagnosing and treating mild COPD has the potential to divert limited resources away from interventions such as smoking cessation and from providing care for patients with “clinically-important” COPD[32]. Unfortunately we lack evidence from large randomized controlled studies (RCTs) that show efficacy of treatment in patients with mild COPD, and to meet the basic principles of a screening test we need to question “Does treatment of the developed clinical condition at an earlier stage than normal affect its course and prognosis?”[25]. As yet, we cannot prove that treatment of symptoms earlier in the disease prolongs life or quality adjusted life years (QALYs) conclusively, nor has any of the major drug trials proven reduced FEV1 decline in milder disease. Nevertheless appropriate interventional studies in milder disease are likely to occur over the next few years, such that the concept of earlier treatment may become better supported by RCT evidence, and ultimately support a screening based approach. 

Identifying subgroups of patients with early COPD
Symptoms, exacerbations and disease progression: There is considerable variability between individuals with respect to the timing of onset and nature of symptoms in early COPD. There can also often be discordance between symptomatic burden and severity of airflow limitation. A study specifically designed to explore whether symptoms predict the presence of COPD found that 92% of the smokers with airflow obstruction reported symptoms such as cough, dyspnoea, sputum production and wheeze. However, symptoms were also reported in 76% of smokers with normal spirometry[34]. The study concluded that the presence of symptoms added little to the predictive value of spirometry beyond age and smoking history but didn’t address the interesting question of whether the symptomatic smokers with normal spirometry are more likely to go on to develop airflow obstruction. The initial GOLD guidelines classified these individuals as GOLD stage 0 “at risk” however this classification has been removed from the more recent versions of the guidelines[3,35]. Interestingly, Miravitlles et al[8] found that these individuals have a significantly impaired health-related quality of life (QOL) compared to control subjects without COPD. A study aimed at validating whether individuals classified as GOLD stage 0 do go on to develop COPD, found that stage 0 was associated with a risk of excess FEV1 decline, but multivariate logistic regression analyses found the effect of GOLD stage 0 on the likelihood of developing COPD to be small[36]. One of the likely reasons for this was that it was found to be an “unstable” feature, as after 15 years follow up many individuals with stage 0 at baseline had subsequent resolution of symptoms and only 49.4% were still classified as having at least stage 0 disease. This study highlighted the need for us to be able to identify smokers “at particular risk” as assessing symptoms alone appears to be an inadequate predictor. 
Large case finding studies are also highlighting the presence of undiagnosed, asymptomatic smokers with airflow obstruction. One such study in China reported that 35.5% of those diagnosed with COPD were asymptomatic and unsurprisingly over 90% of these individuals had no previous diagnosis[37]. The authors discussed the concept that common symptoms in COPD- cough, wheeze, sputum production and dyspnoea may represent different pathological processes such as airway hyperresponsiveness, mucus hypersecretion and emphysema. An individual’s perception of breathlessness in particular may be difficult to assess as those with early disease may unknowingly adapt to their dyspnoea symptoms or attribute this to being ‘unfit’ or ageing. For these reasons some studies advocate that we should be screening all smokers over the age of 40 irrespective of symptoms[34,37]. It is also not clear whether certain symptoms are more likely to make patients seek healthcare advice – for example we might question whether “asymptomatic” COPD patients are more likely to have a “emphysema predominant” phenotype and therefore not be troubled by chronic sputum production and wheeze.
The ABCD assessment approach in the most recent GOLD guideline update recognises the importance of symptoms and exacerbation history when assessing a patient with established COPD and examining their future risk of exacerbations and decline[3]. Bridevaux et al[38] demonstrated in a population based cohort study that the presence of symptoms in individuals with GOLD stage 1 airflow obstruction has a significant impact on FEV1 decline, healthcare utilisation and quality of life measures. FEV1 decline is the most commonly used method for assessing COPD disease progression, and contrary to the classical belief that FEV1 decline accelerates with more advanced disease, it is now recognised that FEV1 decline is in fact faster in the earlier stages particularly GOLD stage 2 (Figure 2)[39]. It is therefore logical that we should be focusing more on investigating treatment at the earlier stages of COPD to impact on the natural history of the disease. The data available on FEV1 decline in mild disease is limited and further large scale prospective trials are needed to better evaluate this. 
It is also apparent that there is a wide variation amongst individuals with respect to the rate of FEV1 decline stemming interest in finding ways to identify the so-called “rapid decliners” early, including the use of biomarkers and investigation for specific genetic variations[40]. However further evidence is needed to establish if early interventions can have a positive impact on disease progression in these individuals. 

More advanced phenotyping methods: The concept of COPD as a heterogeneous disease is now well established, and assessing patients by simply examining the degree of airflow limitation is inadequate in reflecting this[41]. The concept of COPD ‘phenotypes’ is not new, however there has been difficulty in creating clear, clinically relevant definitions. Han et al emphasised that phenotyping patients should ideally provide prognostic information and defined a COPD phenotype as “a single or combination of disease attributes that describe individuals with COPD as they relate to clinically meaningful outcomes (symptoms, exacerbations, response to therapy, rate of disease progression or death)”[42]. This provokes the interesting question of whether we should be aiming to phenotype patients with early COPD and by doing so whether we may be able to impact on their prognosis by having a more individualised approach to therapeutic strategies and interventions. They, and others, advocated the use of more detailed physiological tests as well as potentially CT scanning and biomarkers to define subgroups.
Initial work looking at proportions of COPD phenotypes and degrees of “overlap” focused on the three main subgroups of chronic bronchitis, emphysema and asthma[43]. For many Respiratory Physicians the “asthma overlap” group can often cause a diagnostic and therapeutic quandary and the true prevalence of this mixed phenotype is unknown. The fact that these patients are frequently excluded from both asthma and COPD studies means we may be doing these patients a disservice by blindly following COPD therapeutic guidelines based on evidence that may not be generalizable to this particular subgroup[44]. They will therefore be an important group for future RCTs to focus on, or provide as pre-specified subgroup analyses.
Other commonly discussed COPD phenotypes include the “frequent exacerbators”[45] and so-called “systemic inflammatory response”[46] patients. Frequent exacerbators are usually defined as those with more than 2 exacerbations per year, as used in the ECLIPSE study. The systemic inflammation group are of particular interest due to potential links with the development of comorbidities which will be discussed later. The validity of these subgroups will require prospective longitudinal studies and further research is needed to establish if they relate to differing underlying pathological processes. However, it is also realised that this method of defining phenotypes does rely on “a priori assumptions” with the potential for introducing bias[47]. This has spurred on a recent move towards utilising statistical methods such as principal component and cluster analyses as alternative approaches of identifying potential candidate phenotypes[47-50], although this has not been conducted specifically in a mild or early disease population.

The evidence for treating early COPD
Smoking cessation is an essential part of the treatment for early COPD, and is advocated unreservedly due to the strength of evidence for many health outcomes. Successful smoking cessation has been shown to halve the rate of FEV1 decline in patients with mild to moderate COPD returning it to a level comparable with never smokers[51]. However, it has also been demonstrated that inflammation can persist within the lung many years after smoking cessation causing speculation of an autoimmune or immune activating component to COPD[52-54]. Other treatments may also be worth considering; the evidence base for these is considered below.

Inhaled therapy: There is a paucity of large RCTs aimed specifically at effects of drug treatment in early COPD. Much of the evidence of potential benefit has been extrapolated from sub-group analyses of patients from large trials aimed primarily at patients with moderate to severe disease. 

Bronchodilators: In early COPD, the mainstay of pharmacological treatment advised by the current guidelines for symptomatic patients is inhaled bronchodilator therapy in the form of short and long acting β2-agonists (LABA) and antimuscarinics (LAMA)[3]. The UPLIFT study examined the long-term effects of treatment with the LAMA tiotropium compared to placebo and found it reduced exacerbations and hospitalisations, improved lung function parameters and QOL but did not significantly reduce the rate of decline in FEV1[55]. However subsequent analyses looking specifically at the subgroup of patients with GOLD stage 2 disease found the rate of decline in the post-bronchodilator FEV1 to be lower in the tiotropium group compared to placebo[56]. The effect was small, calling into question the clinical relevance however it did raise the possibility that early intervention with LAMAs may have the potential to affect the course of disease in patients with moderate COPD. One limitation of this post-hoc analysis was that it only looked at a subcategory of GOLD stage 2 patients with an FEV1 of ≤ 70%. When a further analysis of individuals with an FEV1 of 60%-78% was undertaken, a trend for reduction in post-bronchodilator FEV1 decline was still seen (41 mL/year in tiotropium group, 49 mL/year in placebo group) but this no longer met statistical significance (P = 0.07)[57]. Significant improvements in symptoms, a reduction in exacerbation frequency and mortality were demonstrated however, supporting the use of tiotropium in patients with moderate airflow obstruction. 
A small RCT specifically looking at efficacy in mild to moderate disease (FEV1 ≥ 60%) found that over a 12 week period tiotropium significantly improved FEV1 and FVC compared to placebo[58]. Significant improvements in dyspnoea and QOL were not seen, perhaps due to study limitations such as the questionnaires used, sample size and length of study. Bronchodilator therapy may also benefit lung function in symptomatic GOLD stage 1 patients: in response to the administration of nebulised ipratropium bromide, O’Donnell et al[59] demonstrated improvements in forced expiratory flow rates, reduction in residual volumes and specific airway resistance and found a reduction in end expiratory lung volumes which was associated with less severe dyspnoea during exercise. 
LABAs became a widely used treatment for COPD following studies that demonstrated their ability to improve lung function and provide symptomatic benefit to patients[60,61]. The most commonly used agents are salmeterol and formoterol, which are both twice daily LABAs with a twelve hour duration of action. However, none of the major RCTs examining their efficacy in COPD included patients with an FEV1 of greater than 70% predicted[60-69]. It therefore remains unknown whether they could provide any benefit to patients with symptomatic GOLD stage 1 disease. Combining different classes of bronchodilators is also advocated in the guidelines and deemed preferential to increasing doses of a single agent due the potential for side effects. In recent years new ‘Ultra-LABAs’ such as indacterol and vilanterol have been developed which have a 24 hour duration of action[70]. Clinical trials investigating their use in combination with once daily LAMAs are currently underway[71]. One small RCT published in 2010 assessed the efficacy of QVA149 (a once daily combination inhaler containing the LABA indacterol and LAMA glycopyrronium) and demonstrated significant improvements in FEV1 compared to monotherapy with indacterol or placebo. Again, GOLD stage 1 individuals were not included in this trial. However, it is interesting to speculate whether in the future these once-daily combination bronchodilators could play a role for patients with mild disease who remain symptomatic despite monotherapy with LAMAs or LABAs. The once daily administration is likely to be advantageous in terms of compliance and there may be less concern over the side effect profile in comparison to using inhaled corticosteroids.
One question that remains unanswered is whether patients found through case-finding initiatives with asymptomatic airflow obstruction should be commenced on bronchodilator therapy. There is no evidence to support this approach at present and issues of compliance with therapy and cost-effectiveness are likely to have an impact on treatment decisions for this cohort. However if future studies demonstrate the reduction in exacerbation frequency and mortality seen in the post-hoc analyses from the UPLIFT trial[57] then a more aggressive treatment approach may be warranted. 

Inhaled corticosteroids: The current guidelines do not advocate the use of monotherapy with inhaled corticosteroids (ICS) in the treatment of COPD[3,9,72]. The Lung Health Study demonstrated that treatment with the ICS triamcinolone is associated with a reduction in airway reactivity and respiratory symptoms in patients with an FEV1of 30-90% predicted, however, there was no impact on FEV1 decline(73). Similarly another placebo controlled trial examining the efficacy of inhaled budesonide in patients with an FEV1 ≥ 50% (corresponding to GOLD stage 1 and 2) who continued to smoke found that ICS use was associated with an initial increase in FEV1 but no effect on long term decline[74]. 
Combination inhalers containing ICS and LABA are in widespread use for COPD patients with more advanced disease, and evidence of their potential benefit at earlier stages appears to be building. The TORCH study was a large multicentre, randomised, placebo controlled trial examining the effect of combination LABA/ICS inhaler therapy (salmeterol and fluticasone proprionate) on survival in COPD[65]. One of the inclusion criteria was a pre-bronchodilator FEV1 of ≤ 60% however a post-hoc analysis established the benefits of a reduction in exacerbations, improved health status and FEV1 applied to patients across all the GOLD stages included in the study and therefore promoted it as an effective treatment for GOLD stage 2 disease[75]. However it is important to note that only GOLD stage 2 patients with an FEV1 of 50%–60% predicted were included in this study. A subgroup analysis from a smaller RCT comparing “triple therapy” with fluticasone/salmeterol and tiotropium vs monotherapy with tiotropium revealed that triple therapy was associated with a significant improvement in FEV1 and QOL scores with no increase in adverse events in GOLD stage 2 patients[76]. Neither of these studies included GOLD stage 1 patients but a recent study specifically aimed at examining the physiological derangements and impact of combination LABA/ICS treatment in mild to moderate COPD found there were significant improvements in airway function as measured by FEV1, functional residual capacity, inspiratory capacity and specific airways resistance both at rest and during exercise[77]. However these improvements did not translate into any symptomatic benefit in terms of dyspnoea or improved exercise tolerance.
One important consideration with ICS and ICS/LABA combination therapies is concern over the potential side effects such as reduction in bone mineral density, bruising and an increased risk of pneumonia[65,78,79]. In weighing up the risks and benefits for patients with mild disease we are hampered by the lack of firm evidence of benefit. 

Future directions for early COPD treatment
Will phenotyping alter our treatment approach? Proof of differential responses of COPD subgroups to therapeutic interventions is emerging. For example, in a subset of patients with chronic bronchitis and severe COPD, Roflumilast (a phostphodiesterase-4 inhibitor) has been shown to reduce exacerbation frequency and improve lung function[80]. Another study demonstrated that there was a greater reduction in the odds of exacerbations (45% vs 25%) in stable chronic bronchitis patients following the use of pulsed moxifloxacin if they had purulent or mucopurulent sputum at baseline. The presence of chronic bronchitis is known to be associated with a higher risk of exacerbations[81] which in turn puts patients at risk of a more rapid decline in lung function[82] which emphasises the clinical relevance of these findings. A subgroup of COPD patients that have been shown to gain greater benefit from higher dose ICS therapy are those with sputum eosinophilia[83-85], a controversial phenotype for many, and one which is key to differentiate from asthma. A recent article promoting the concept of treating by phenotype discusses the fact that COPD-asthma overlap patients should be treated with ICS in addition to LABAs irrespective of the severity of airflow obstruction[86]. Circulating eosinophils have also been found to predict response to steroid treatment during COPD exacerbations[87]; this marker may be more practical for many centres to use than sputum eosinophilia.
As with the majority of therapeutic studies in COPD, patients with mild disease were generally excluded from the studies discussed above, however the results should certainly cause us to question whether early characterisation of COPD patients with respect to phenotype using relatively simple methods such as history taking for chronic bronchitis symptoms, sputum colour charts and sputum induction for cell count analysis could allow for an earlier targeted approach to management with the potential to make a significant impact on the clinical course of the disease. 

Systemic inflammatory response and comorbidities in early COPD: The systemic consequences of the chronic inflammatory response in COPD, means that it can no longer be considered a disease that only affects the lungs[88]. Similar to other chronic conditions such as diabetes, we should take a multisystem, holistic approach to assessing patients[89]. Previous studies have shown that the majority of patients with COPD die from non-respiratory causes[90,91]. Mannino et al[90] found that the increased risk of all-cause mortality spans all GOLD stages including individuals with respiratory symptoms but no airflow obstruction (previously GOLD stage 0). Indeed the majority of individuals with mild to moderate COPD died from cardiovascular or other causes. This study did not account for smoking, however there is evidence that demonstrates the link between COPD and co-morbidities, in particular cardiovascular disease goes beyond such common aetiological factors[92]. The mechanistic link is thought to relate to systemic inflammation[93]. Although the prevalence of systemic effects such as skeletal muscle dysfunction, osteoporosis and other co-morbidities increase along with the severity of airflow obstruction, it is recognised that they can occur even in the earlier stages of disease[94]. It remains unknown whether targeting treatment of systemic inflammation has the potential to influence the natural history of COPD[42] or indeed prevent the development of systemic complications. Some anti-inflammatory treatments, such as corticosteroids, have the potential to cause or worsen co-morbidities such as osteoporosis, diabetes and obesity. However new treatment paradigms are evolving with the development of novel agents and a growing interest in drugs with anti-inflammatory properties that are already licensed for other indications such as statins and macrolides[95]. Whether early treatment with anti-inflammatory drugs could improve outcomes for patients with COPD remains unknown but is an interesting prospect for future research. 

CONCLUSION
To make a significant impact on the high global morbidity and mortality statistics related to COPD, it seems logical that we should move our focus to better understanding the early course of the disease. Studies in the last decade have changed our perspective of the natural history of COPD, and it is now evident that the rate of decline in lung function in the earlier stages is greater than previously realised. The early development of co-morbidities, impaired QOL and increased risk of mortality of patients with FEV1 > 50% predicted means we should not simply prescribe salbutamol and wait for these individuals to deteriorate.  Symptoms may be inadequate to assess these mild patients, some of whom may also be early in their disease course; ideally we need biomarkers or genetic markers that can identify individuals at risk before significant physiological abnormalities become apparent. This information could be an additional tool in driving smoking cessation and lifestyle modification[96]. 
To date the majority of evidence relating to treatment in early COPD is from retrospective post-hoc analyses and there is a clear need of large scale prospective trials adequately powered to look at phenotypic subgroups. This would be in line the general move towards a more ‘individualised’ approach to treating patients with COPD, which requires a detailed assessment of disease severity, disease activity and impact on the individual. This can then allow us to tailor our therapeutic approach to maximise the benefit to the patient and hopefully impact on disease progression rather than taking a ‘one size fits all’ approach to prescribing in early disease. 
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Figure 1 Disease progression in chronic obstructive pulmonary disease. Genetic factors interact with exposures, predominantly cigarette smoke, but also others such as biomass smoke to cause cellular changes in the lung, including inflammation. These cause changes that can be detected first at a pathological level – for instance subtle small airway changes or early emphysema. Later these are seen radiologically, and finally physiologically. Symptoms may occur after physiological changes occur, or in some cases earlier in the disease process. Indeed by the time symptoms develop it is likely the disease is established and may no longer be true “early” chronic obstructive pulmonary disease (COPD).

Figure 2 Lung function decline in chronic obstructive pulmonary disease. Forced expiratory volume in 1 second (FEV1) declines at a rate of about 40 mL/year when FEV1 is 80% or more; in some at risk populations such as those with AATD it may be much higher. When FEV1 is between 50%-80% FEV1 declines fastest, ranging 50-80 mL/year, then declines to a rate of 35 mL/year or less once FEV1 reaches 30% predicted.
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