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GENERAL COMMENTS This is a rigorous well conducted observational study on the 
cardiovascular risks of inhaled tiotropium delivered via handihaler, 
and its comparison to the other long acting bronchodilator 
salmeterol. Another similar drug tiotropium Respimat was associated 
with a statistically significant increased risk of mortality in meta-
analysis of clinical trials. Accordingly, tiotropium Respimat has not 
received regulatory approval in the United States because of these 
safety concerns. More recently an increased risk of cardiovascular 
death was reported with another long acting inhaled antimuscarinic 
agent aclidinium bromide at a recent FDA Ad com meeting in 2012 
with all the CV deaths being seen at the highest dose.  
 
There are several strengths to this analysis including the use of a 
THIN database of real world COPD patients. The authors used 
appropriate methods to control for confounding. More importantly, 
they provide a nuanced interpretation when dealing with rare safety 
events that absence of statistical significance does not provide proof 
of safety given the seriousness of the conditions assessed including 
MI, stroke and angina and the burden of CV comorbidities in this 
population. However as they acknowledge, residual confounding by 
indication is always possible in a database study. Other limitation 
such as the lack of information on lung function is appropriately 
acknowledged. I have several suggestions for the authors.  
 
1. The authors should acknowledge the lack of evaluation of dose-
responsiveness of this association between the increases in CV 
events associated with tiotropium in this study since a dose 
responsiveness increase in mortality has been demonstrated with 
tiotropium Respimat and also appears possible with aclidinium  
 
2. Since neither tiotropium nor salmeterol has been conclusively 
shown to reduce mortality in a clinical trial one has to be cautious in 
the interpretation of differences in mortality. The authors should 
discuss the possibility that the comparator salmeterol increased 
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mortality which may have attenuated the statistical significance of an 
increase in cardiovascular events known to be associated with 
tiotropium. I would suggest removing the reference to the difference 
in mortality from the conclusion..  
 
3. The authors should compare and contrast their findings in light of 
another observational study among an older cohort of COPD 
patients reported higher mortality for tiotropium compared to 
salmeterol (Gershon et al). Are these CV toxic effects of tiotropium 
limited to subgroups older adults and those with renal failure and 
those with preexisting CV disease  
 
4. In the discussion the authors should elaborate on how the use of 
the inappropriate composite safety endpoint of atherosclerosis, 
coronary artery disease and total stroke masked an increase the risk 
of serious ischemic cardiovascular events such as angina, 
myocardial ischemia and ischemic stroke in UPLIFT  
 
 
5. What are regulatory implications of these recent findings 
(Gershon, THIN II, and particularly data from POET-COPD trial the 
largest trial which compared salmeterol to tiotropium and reported 
an increase in CV events? Should the label in the US be revised to 
incorporate these consistent findings?  
 
Gershon A, Croxford R, To T, Stanbrook MB, Upshur R, Sanchez-
Romeu P, Stukel T.Comparison of inhaled long-acting β-agonist and 
anticholinergic effectiveness in older patients with chronic 
obstructive pulmonary disease: a cohort study.Ann Intern Med. 2011 
May 3;154(9):583-92.  
 
Ram FS. Spiriva (Respimat) increases mortality by 52% in patients 
with COPD: time to take action.N Z Med J. 2011 Jun 
24;124(1337):117-8.  

 

REVIEWER Dr Felix S F Ram  
Clinical Pharmacologist (Respiratory) 

REVIEW RETURNED 20/03/2012 

 

GENERAL COMMENTS Major comments:  
 
(1) The authors have highlighted many outcomes as different 
between tiotropium Handihaler and LABA when in fact they clearly 
are not. The authors have stated repeatedly that angina, MI, stroke, 
AF, CAD, hypertension, syncope, tachycardia and HF are all 
different between the two groups when clearly their own reported 
results state no statistical differences. Furthermore, the authors 
report similar rates (i.e. no difference) in exacerbations and 
pneumonia when the results reported support this conclusion (i.e. 
not significantly different) but they selectively choose to report the 
outcomes mentioned above as different when they aren't 
significantly different. I do find this selective reporting of outcomes 
very bizarre and this certainly highlights the pre-conceived biases of 
the authors.  
 
(2) Recent reports have highlighted increased risks with the 
Respimat formulation but this study did not address device and the 
authors reason for not including the Respimat device was that it's 
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not available in the USA. This seems an inadequate reason.  
 
(3) Mortality and asthma exacerbations was reported to be 
significantly lower in the tiotropium group. However, there was 
significantly larger proportion (45% more) of subjects with both 
COPD and asthma (as opposed to COPD alone) in the LABA group 
when considering the whole sample population (i.e. 3366/10840 = 
31% in LABA group versus 1807/10840 = 17% in the tiotropium 
group; 31-17/31 = 45% more). Therefore, it is not at all surprising 
that asthma exacerbations were lower in the tiotropium group when 
compared to the LABA group.  
 
Furthermore, similar numbers are evident for use of CV medications 
in the LABA group which had much greater proportions of patients 
using CV medication. Also history of IHD, arrhythmia, hypertension 
and diabetes was much lower in the tiotropium group when 
compared to the LABA group. The LABA group also had a higher 
BMI and were of older age compared to the tiotropium group. All 
these differences would clearly make the LABA group at greater risk 
of mortality hence as reported. It is difficult to see how (or if at all) 
the use of tiotropium played any role in reducing mortality when 
these baseline characteristics were clearly different between the two 
groups. The authors should have accounted for or controlled for 
these differences. The authors mention on page 6 (line 5) that they 
controlled for baseline risk factors, but it is not reported in the 
manuscript how they attempted to do this or attempted it at all.  
 
(4) It is surprising why the authors included patients with COD and 
asthma in their analysis. But as this was done, why was there no 
sub-group analysis separating the COPD and asthma group from 
the COPD alone group.  
 
(5) Why were the subjects with "other" prior respiratory disease 
classification included in the analysis. In any cases a sub-group 
analysis should have been conducted with the three groups 
separately (COPD & asthma; COPD alone: other).  
 
(6) The authors originally stated that only patients with a history of 6 
months or greater use of medication would be included in the study 
but they reported analysis in patients with less than 6 month use of 
medication. Little was made of the fact that there were no 
differences in any outcomes when pre-protocol inclusion criteria was 
used (i.e. in patients with 6 month or greater use of tiotropium or 
LABA medications).  
 
(7) This study has reported similar findings that other studies with 
much superior methodology and more accurate data reporting have 
stated previously. The fact that this and many other studies have not 
reported statistically significant differences between tiotropium 
Handihaler and LABA may really actually mean that there are no 
significant differences between tiotropium Handihaler and LABA. 
However, the use of tiotropium Respimat inhaler may "paint" a very 
different picture, but sadly this device was not included in the current 
study.  
 
Minor comments  
 
(1) Increased risk of dry mouth is of little relevance as these are the 
typical and expected side-effects of anti-cholinergic medications.  
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VERSION 1 – AUTHOR RESPONSE 

Reviewer 1  

1. Text acknowledging lack of dose –response assessment has been added to Discussion page 15.  

2. Text about interpretation of effect estimates with an active comparator, and specifically about 

salmeterol possibly increasing risk of mortality and other endpoints, has been added to the 

Discussion, page 15. We removed the reference to the mortality difference from the Conclusion.  

3. The suggested reference has been included in the Discussion and cited. We share the reviewer’s 

interest in identifying high risk subgroups, and have added such text to the Discussion pages 16-17, 

and Abstract.  

4. We appreciate the reviewer’s point about composite endpoints which creates a false impression 

regarding the extent of differences between this study and the Uplift study. This text has been added 

to the Discussion, page 16.  

5. Although we refrain from making policy recommendations, we agree that labeling decisions should 

convey important risks consistent with the scientific evidence. Therefore, we expanded our conclusion 

to clarify the scientific evidence from studies of clinically serious ischemic adverse events with inhaled 

anticholinergic therapy, and we discuss some possible reasons that this evidence may have been 

misunderstood (page 14, 16, 17, Abstract).  

 

Reviewer 2  

1. The reviewer asserts that we describe differences where there are none, but the reviewer equates 

the absence of statistical significance with the absence of a difference. We interpret results in terms of 

the size of the difference (the magnitude of the RR) and the precision with which the RR is measured 

(the width of the confidence interval). Important safety risks are often disregarded because studies 

are usually not large enough to detect as statistically significant small but nevertheless important 

differences in rates of rare adverse events. This misinterpretation has been discussed previously and 

is addressed in the Discussion section (pages 14, 16) with references.  

2. The reviewer questions the reason we did not study the Respimat device. We have added a 

statement on page 12 explaining that the Respimat device was not available in the UK at the time of 

this study.  

3. The reviewer attributes differences between treatment groups to baseline differences between 

groups with regard to certain risk factors. The reviewer also states that we did not report how we 

controlled for these differences. We described that we used propensity scores and multivariate 

methods to control analytically for confounding effects of these risk factors as explained on page 7-8, 

and the abstract. Thus, the baseline differences noted by the reviewer were in fact controlled and 

could not have explained the results.  

4. The reviewer inquires about the inclusion of COPD patients with a concomitant asthma diagnosis. 

Indeed, such patients are often excluded from COPD clinical trials. We included these patients 

because we sought to study adverse effects under conditions of use in the general population, and a 

large proportion of the COPD population have concomitant asthma. We conducted subgroup 

analyses stratified by respiratory diagnosis, and these are described in the Results on page 10.  

5. The reviewer questions inclusion in the study of patients with “other” respiratory disease. As 

explained above, this is a real world study of all patients prescribed tiotropium and LABA in clinical 

practice for any reason other than asthma. Nevertheless, few patients did not have a recorded 

diagnosis of COPD and these patients did not have an important impact on the results.  

6. The reviewer asserts incorrectly that we stated that “only patients with a history of 6 months or 

greater use of medication would be included in the study.” Actually, we included all users of the study 

drugs, and we conducted a subgroup analysis of patients with at least 6 months of therapy. These 

results are described on pages 9-10.  

7. The reviewer claims that repeated finding of statistically nonsignficant increases in risk is evidence 

that “there are no significant differences.” We used confidence intervals instead of significance tests 

to evaluate random error to avoid this kind of misinterpretation. Small increases in risk which are 

replicated across multiple studies are unlikely to be due to chance.  
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