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molecules, which allows for the diapedesis and accumulation of inflammatory cells in the 
lung tissue and airway lumen [DiStefano, 1994; Gonzalez, 1996-J. 

One of the most debilitating aspects of COPD is lung hyperinflation. Hyperinflation has 
a significant impact on normal daily activity as it increases the work of breathing and can 
severely limit exercise tolerance. Hyperinflation results from reductions in elastic recoil 
of the lungs and expiratory muscle strength as well as the airway obstruction associated 
with COPD. Airway obstruction can lead to the start of inspiration before complete 
expiration of the previous breath. Thus, with each breath more air is inspired than 
expired resulting in hyperinflation. The effects of resting hyperinflation are amplified 
during exercise when increased ventilatory demands results in further air trapping 
[Crapo, 1998 1. 

Persistent reduction in expiratory flow and a progressive deterioration in lung function 
despite aggressive treatment characterize COPD. Inflammation, fibrosis, goblet cell 
metaplasia, and smooth muscle hypertrophy in terminal bronchioles, as well as loss of 
alveolar attachments to bronchioles due to alveolar destruction are important causes of 
airflow obstruction. Although expiratory airflow may improve significantly with 
treatment, by definition, expiratory airflow will never normalize and will progressively 
worsen with time. Patients with COPD have shortness of breath, initially appearing as 
dyspnea on exertion and then progressing insidiously. Progressively increasing 
productive cough and sputum production are also symptomatic manifestations of COPD. 
Patients most often modify their lifestyles to compensate for the dyspnea and activity 
limitation associated with reduced expiratory airflow [Petty, 20001. In addition to these 
symptoms, periods of acute deterioration due to viral or bacterial exacerbations lead to 
considerable morbidity and mortality from the disease. 

1 .I .3. Current Management of COPD and Limitations with Available 
Therapy 

Cigarette smoking is the primary contributing factor in the etiology of COPD. Smoking 
cessation, which has been shown to slow the rate of decline in lung function by 30ml/yr 
over an 11 year period, remains a primary objective of treatment [Anthonisen, 20021. 
However, even with the best current therapy, smoking cessation is only successful in less 
than half the smokers who attempt to stop. Additionally, for patients with more advanced 
COPD, prolonged smoking results in sustained damage to the lungs with persistence of 
clinical pathology and symptoms despite smoking cessation. Thus, for many patients, 
pharmacological treatment for the clinical manifestations of COPD is necessary even if 
they no longer smoke. Since no medication has been shown to modify progression of 
COPD, pharmacological therapy has focused on the treatment of airway obstruction, 
symptoms and exacerbations associated with COPD. 

Given the complexity of the disease, including inflammation, bronchoconstriction and 
tissue destruction, many patients require multiple medications to control the various 
pathophysiological processes responsible for the clinical manifestations of COPD. 
Despite the availability of medications and guidelines advocating their appropriate use in 
the management of COPD, the control of COPD in the US remains sub-optimal and 












