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Tiotropium, a long-acting inhaled anticholingeric bronchodilator, is commonly used to 
prevent COPD exacerbations (1).  Tiotropium is available as a dry powder (HandiHaler) 
or aqueous solution (Respimat).  Direct comparisons of the two formulations are 
lacking.  Prior post-hoc analyses suggest that that Respimat may be more efficacious 
than HandiHaler (2) but it may also increase the risk of death, particularly among those 
with cardiac dysrhythmias (3-6).   
 
The two were recently compared in a large randomized, double-blind, parallel trial of 
once daily treatment with Respimat (2.5 µg or 5 µg) or HandiHaler (18 µg).[add REF 
here]  Inclusion criteria included a COPD diagnosis, a 10 pack year smoking history, 
and post-bronchodilator FEV1/FVC ratio ≤ 0.70 and FEV1 ≤ 70% of predicted.  Major 
exclusion criteria included a myocardial infarction within past 6 months, hospitalization 
for Class III or IV heart failure, or unstable or life-threatening arrhythmia requiring new 
treatment within the previous 12 months.  The primary safety outcome was all cause 
mortality and the primary efficacy outcome was first COPD exacerbation.  Importantly, 
mortality was tested using a non-inferiority approach with a pre-specified non-inferiority 
margin of 1.25. 
 
Approximately 17,000 participants (71% male) were followed for a median of 2.3 years.  
Their mean age was 65 years, average FEV1 was 48% of predicted, previous ischemic 
heart disease was present in 15%, and previous cardiac dysrhythmia was present in 
10%.  During the study, 1302 (7.6%) deaths were recorded.  The hazard ratio for all-
cause mortality comparing Respimat 5 µg versus HandiHaler 18 µg (referent) was 0.96 
(CI95% 0.84-1.09) indicating that Respimat was non-inferior to HandiHaler.  The hazard 
ratio for first exacerbation was 0.98 (CI 95% 0.93-1.03) indicating that Respimat was not 
superior to HandiHaler.  While mortality among participants with prior cardiac 
dysrhythmias was not higher in the Respimat group, HR 0.81 (CI95% 0.58-1.12), 
myocardial infarctions among the Respimat group were marginally more frequent HR 
1.41 (CI95% 0.98-2.00; p=0.06).    
 
Notable strengths of the study included its large, prospective, head-to-head design with 
double-blinding of treatment assignment.  Follow-up was lengthy and well described; 
loss-to-follow-up was negligible.  The non-inferiority analysis of all-cause mortality 
provides convincing evidence that no meaningful difference in the risk of death is likely 
between the two Tiotropium formulations. 
 
Without a placebo control, this study does not provide information with regard to the 
potential class effect of Tiotropium on all-cause or cardiac specific mortality.  The weak 
(p=0.06) signal suggesting a link between Respimat and increased risk of myocardial 
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infarction was unexpected and remains unexplained.  During our discussion, we could 
not identify a mechanistic pathway that might account for a differential effect of the 
aqueous and dry powder Tiotropium formulations.   Without a credible link, the 
probability of a false positive signal is high.  Nevertheless, future analyses of secondary 
and/or claims data looking for evidence to support a link between Respimat and 
ischemic events may be warranted. 
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