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Abstract  

An accelerated loss of lung function is one of the defining characteristics of chronic obstructive 
pulmonary disease (COPD). To date, the only successful intervention shown to conclusively 
attenuate the loss of lung function over time is smoking cessation. Pharmacological interventions 
including inhaled corticosteroids and ipratropium bromide have not altered the rate of decline of 
lung function. Tiotropium is an inhaled anticholinergic that provides 24-hour bronchodilation with 
once-daily dosing due to prolonged muscarinic M3 receptor blockade. Controlled clinical trials 
have suggested sustained efficacy for periods of up to one year. We therefore initiated a four-
year, controlled clinical trial (UPLIFT, Understanding the Potential Long-Term Impacts on 
Function with Tiotropium) in patients with COPD to evaluate the long-term effects of tiotropium on 
the rate of decline in lung function and health status as well as the frequency of exacerbations. 
The design of such large, long-term clinical trials presents unique methodological challenges 
including the definition of endpoints, the quality and variability of spirometric measurements and 
premature patient discontinuations from the trial. The present manuscript outlines the rationale for 
the UPLIFT study, and reviews the study design and the steps taken to address methodological 
challenges experienced in other long term studies. Careful design and implementation of the 
UPLIFT trial is anticipated to yield high quality results that will help in increasing our 
understanding of the long term natural history of COPD in a global population as well as to 
elucidate the role that tiotropium can play in affecting the course of this debilitating disease.  
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