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COPD 2009 

Chronic obstructive pulmonary disease (COPD) has a natural history marked by: 

• Lung function that persistently declines due to airflow obstruction, expressed in terms of FEV1; 

• Airflow obstruction and lung function limitation that is not fully reversible; 

• Persistent symptoms that increase in severity with advancing disease and age of the patient; 

• Exacerbations that become more frequent in association with lung function impairment; and, 

• Mortality risk that increases with the frequency and severity of exacerbations, and may have 

both respiratory and non‐respiratory components. 

COPD progression cannot be reversed by any therapeutic measures known today. Progression may be 

slowed, however, and frequency of exacerbations reduced by therapeutic intervention in a majority of 

patients who have not reached the most severe stage of disease. Thus, although COPD is a relentlessly 

progressive disease, it should not be regarded as an untreatable disease. 

 

An initial step in effective treatment is recognition and correct diagnosis of COPD as the cause of a 

patient’s symptoms. COPD is often untreated or incorrectly treated because it is unrecognized and/or 

misdiagnosed—for example, identifying airflow limitation as an indication of asthma rather than of 

COPD. Also contributing to under‐recognition of COPD is failure to recognize the small but significant 

number of patients whose decline in lung function is due to alpha1 antitrypsin deficiency. Failure to 

recognize the underlying pathophysiology can result in progressive decline of lung function due to a 

condition that can be effectively treated. 

 

Clinical trials and evidence from clinical practice have shown over the past two decades that the 

progressive natural history of COPD can be altered by therapeutic intervention. The frequency and 

severity of exacerbations can both be reduced by pharmacologic intervention using long‐acting 

bronchodilators, inhaled corticosteroids, or drugs in various combinations. A combination of two or 

three drugs has been shown to reduce exacerbations more effectively than single drugs.1 

 

Reduction of frequency and severity of exacerbations lowers risk for mortality but also improves overall 

health status and quality of life for the patient. Pharmacologic intervention alone cannot be depended 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upon to achieve improvement regarding exacerbations. Patient self‐management can be equally 

important—for example, compliance with a therapeutic regimen, avoidance of triggering factors such as 

tobacco smoke, and recognition of early signs and symptoms of impending exacerbation. 

 

Smoking cessation is an important element—for many patients, perhaps the most important element—

of self‐management. Smoking cessation can, at all stages of COPD severity, contribute to slowing of FEV1 

decline, symptom improvement, and decrease in exacerbation frequency and severity. 

 

While bronchodilation therapy alone has been shown to modify symptoms, it has no demonstrable 

effect on progressive FEV1 decline. The rate of FEV1 decline may be reduced by inhaled corticosteroids 

(ICS) or by combination therapy using ICS and long‐acting beta agonist (LABA). Effective 

pharmacotherapy that slows FEV1 decline may also lower risk for mortality.2 Interventions influencing 

risk for mortality include smoking cessation, supplemental oxygen for hypoxic patients, and ICS/LABA or 

anticholinergic therapy.  

 

Effective pharmacologic management of COPD must be based on recognition of COPD as a disease of 

multiple pathogenic factors: 

• Mucociliary dysfunction; 

• Structural changes in lung tissues; 

• Airway inflammation; and, 

• Systemic inflammation and extra‐pulmonary complications. 

Although multidimensional, COPD is a treatable disease for which goals of effective management can be 

established: 

• Relieve symptoms—e.g., dyspnea, fatigue, depression; 

• Improve exercise tolerance; 

• Improve overall health status; 

• Prevent and treat complications—e.g., pneumonia, cardiovascular problems; 

• Help patients become competent in self‐management; 

• Prevent exacerbations; 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• Treat exacerbations promptly and effectively when they occur; 

• Prevent or slow disease progression, recognizing that airway structural changes and lung 

function decline cannot be reversed; and, 

• Reduce risk for mortality. 

Treatment goals should be assessed by reliable outcome measures for the interventions. 

The value of smoking cessation in treatment of COPD is a message that merits frequent repetition and 

emphasis. Current pharmacologic smoking cessation therapies are applied orally, by transdermal patch, 

or by inhalation. All have demonstrated benefit in clinical trials. Smoking status should be a subject for 

discussion at every patient visit, and smoking cessation offered to currently smoking patients. Smoking 

history can have important bearing on determining a patient’s risk for COPD and its complications. 

 

Recommendations for COPD therapy at each stage of disease are delineated in guidelines published by 

the Global Initiative for Chronic Obstructive Lung Disease (GOLD), accessed at 

http://www.goldcopd.com. The GOLD guidelines indicate that pharmacotherapy should be introduced 

at the earliest stage of COPD whenever possible, when the disease is mild and stable. All patients are 

regarded as qualifying for a trial of pharmacotherapy, although changes in lung function after a brief 

course of bronchodilator therapy can be small and not predictive of other clinically related outcomes.3 In 

the overall management of stable COPD, bronchodilators are a mainstay of symptom management. The 

rational use of bronchodilators in COPD is based upon their physiologic effects and associated symptom 

improvement.4 

 

The recently reported Understanding the Potential Long‐Term Impact on Function with Tiotropium 

(UPLIFT) Trial added information about use of this anticholinergic in COPD therapy. Significant and 

sustained increases in lung function were demonstrated by tiotropium versus control over the 4‐year 

study period.5 Tiotropium may be regarded as a first‐line therapy for patients with persistent symptoms. 

 

Long‐term studies of ICS/LABA in COPD included: 

• Towards a Revolution in COPD Health (TORCH) Trial,6 and 

• Investigating New Standards for Prophylaxis in Reducing Exacerbations (INSPIRE) Trial.7 

Both trials added information that broadens the scope of pharmacotherapy for COPD. 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Potential adverse effects of COPD pharmacotherapy include: 

• Bronchodilators—possibility of cardiovascular effects, 

• ICS—oral candidiasis and dysphoria, pneumonia, loss of bone density. 

Suspected or diagnosed infection in a COPD patient may indicate the need for an antibiotic. 

Identification of a specific organism can be difficult by either sputum analysis or blood culture. Antibiotic 

choice should generally be made empirically to cover H. influenzae, S. pneumoniae and M. catarrhalis. 

A summary of effective approach to pharmacologic therapy for COPD includes: 

• Currently available medications can reduce symptoms, improve health status and reduce 

frequency and severity of exacerbations; 

• Long‐acting bronchodilators should be considered as front‐line therapy for all patients with 

symptomatic COPD; 

• Addition of ICS to pharmacotherapy should be considered with severely decreased FEV1 and 

patients with recurrent exacerbations; and, 

• ICS/LABA combination therapy is shown be superior to either agent used alone in improving 

FEV1 and reducing frequency and severity of exacerbations. 

Despite improvements in COPD definition and approaches to therapy, COPD is still frequently treated 

more as an acute than as a chronic disease. This results in inadequate disease control.8 The fault may lie 

less with individual physicians or patients, more with a faulty model for delivery of medical care and 

health services. 

 

Delivery of medical care frequently follows an acute‐care model: 

• Orientation to acute illness, focused on acute symptoms and laboratory test results; 

• Patient‐physician interactions are kept as brief as possible and are often unproductive; 

• Treatment goals stress short‐term relief of symptoms; and, 

• No role is identified for patient self‐management. 

In contrast, a chronic‐care model for COPD followed in several studies: 

• Is focused on health promotion and patient self‐management, and 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• Has long‐term goals for prevention of complications and exacerbations, improved quality of life, 

and reduced health‐care utilization.9 

 

 

A chronic‐care model for COPD is also more likely to recognize comorbidities: 

• Physical—extra‐pulmonary disease, pulmonary and extra‐pulmonary complications, pulmonary 

infections, lung cancer, osteoporosis, muscle wasting, GERD/peptic ulcer,10‐12 

• Psychological—depression, anxiety or both.13‐15 

The pathogenic role of inflammation in COPD has gained increased attention and understanding. Airway 

inflammation is central to the initiation and progression of COPD. Tobacco smoking initiates the 

processes of inflammation, making it a major contributor to initiation of the pathogenic processes of 

COPD. Advancing age is also associated with decline in lung function, and other factors may be involved 

as well.16 

 

It is also now understood that inflammation is not confined to the lungs in COPD. Inflammation in the 

lungs “spills over” into systemic circulation and affects other tissues and organs. Pathologic 

cardiovascular effects and systemic muscle weakness are among the “spill‐over” clinical effects of COPD 

inflammation. Others can include reduced functional capacity and health status, impaired bone 

metabolism, normocyctic anemia, cancer, diabetes, and peptic ulcer.17 

 

A definition of “chronic systemic inflammatory syndrome” has been suggested for functional 

abnormalities that develop in patients >40 years old with a smoking history of >10 pack‐years.  

 

Recognizing the broader systemic effects of inflammation in COPD provides an opportunity to identify 

novel targets for pharmacotherapy. This approach is contrary to current COPD treatment with 

bronchodilators and corticosteroids that targets airway symptoms and attempts to minimize systemic 

effects. Anti‐inflammatory agents that have potential for addressing systemic aspects of COPD include:18 

• Selective phosphodiesterase inhibitors; 

• Glycoaminoglycans; 

• Antioxidants; 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• Statins; 

• Angiotensin‐converting enzyme (ACE) inhibitors; 

• Angiotensin II type 1 receptor antagonists; and, 

• Peroxisome proliferator‐activated receptor (PPAR) agonists. 

Of drugs in current use, ICS is effective in reducing systemic inflammation as assessed by C‐reactive 

protein (CRP) serum level. The known association of increased CRP level and cardiovascular disease 

suggests that more aggressive use of ICS might reduce cardiovascular complications of COPD.19 The 

ICS/LABA combination has been shown to be associated with reduction of all‐cause mortality compared 

with use of ICS alone and placebo.6 

 

Phosphodiesterase 4 (PDE 4) inhibitors are approved for treatment of other diseases, and are under 

investigation for treatment of COPD and its systemic inflammatory complications. The selective PDE 4 

inhibitor roflumilast has been shown to cause a dose‐dependent inhibition of tumor necrosis factor‐

alpha (TNF‐alpha).20 

 

Oxidative stress, especially as it is associated with tobacco smoke, has been if interest as a target for 

COPD therapy. A review of epidemiologic studies indicated that antioxidant administration (vitamin c 

and E, beta‐carotene) has some effect in decreasing the incidence and severity of COPD.21 In a study of 

another approach to COPD treatment, a large placebo‐controlled trial with the mucolytic N‐

acetylcysteine did not show any significant effect in reducing incidence of COPD exacerbations.22 

 

Statin drugs, prescribed primarily to patients with cardiovascular risk factors, are of growing interest for 

effects of airway and systemic inflammation. Potential effects of statins are proposed for T cells, 

macrophages, bronchial epithelial cells, and smooth muscle cells. Studies have found statin use to be 

associated with attenuated decline in lung function in elderly patients and patients who are smokers or 

former smokers.23,24 Defective apoptotic cell clearance in asthma and COPD has been proposed as a new 

target for statins.25 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The complex expression and effects of PPARs in airway structural cells and skeletal muscle has been of 

interest in developing drugs that influence PPAR pathways. Under current investigation also are 

approaches to neutralize inflammatory mediators mediators such as TNF‐alpha and Interleukin‐8. 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Standard of Practice 

Chronic obstructive pulmonary disease (COPD) is under‐recognized and frequently under‐treated or 

erroneously treated. Under‐recognition is often a result of treating the patient for acute symptoms and 

not recognizing the chronic nature of the disease. COPD also may be misdiagnosed as asthma. 

 

Suspicion for COPD should be raised by the smoking history of any patient who presents with respiratory 

symptoms. Questions about current and/or former tobacco smoking should be included in every patient 

interview. 

 

Tobacco smoke, especially cigarette smoke, is a major pathogenic factor in COPD. The oxidative stress of 

inhaled tobacco smoke is known to initiate the inflammatory processes that damage airways and may 

enter systemic circulation to cause extra‐pulmonary complications of COPD. Treatment of COPD should 

include smoking cessation at all stages of disease from early/mild to severe/unstable. Smoking cessation 

is beneficial at all stages of COPD. 

 

A salient feature of the natural history of COPD is persistent decline in lung function (FEV1). No currently 

known therapy can fully reverse decline in FEV1. Effective therapeutic intervention can, however, usually 

slow FEV1 decline if the disease is correctly diagnosed and understood as a chronic disease. 

 

Symptom management is the therapeutic goal in early, mild, stable COPD, and long‐acting 

bronchodilators are first‐line therapy at this stage. Long‐acting bronchodilators do not slow FEV1 decline 

but are effective in managing early respiratory symptoms. As airflow obstruction increases with 

advancing airway inflammation, slowing of FEV1 decline becomes a principal therapeutic goal. Inhaled 

corticosteroids (ICS) may be added singly, or in a LABA/ICS combination. With increase in COPD severity, 

the likelihood of exacerbation increases. Increased frequency and severity of exacerbations increased 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risk for mortality. Reducing frequency and severity of exacerbations is a principle goal of therapy in 

more severe stages of disease. 

 

While FEV1 decline is attributable to airway inflammation and progressive airway obstruction, advancing 

age is also an important contributing factor to decline in lung function. 


