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1. Introduction
Boehringer Ingelheim (BI) originally submitted the NDA for Spiriva Respimat (tiotropium 
bromide inhalation spray) 5 mcg once daily for the long-term, once daily maintenance 
treatment of bronchospasm associated with COPD and for reduction of COPD exacerbations 
on November 16, 2007. A Complete Response was issued on September 16, 2008, citing two 
deficiencies: safety concerns of death and stroke, and lack of substantial evidence to support a 
reduction of COPD exacerbation claim. In the resubmission, BI submitted the results of a large 
safety study (205.452 or TIOSPIR) that compares Spiriva Respimat and the related tiotropium 
product, Spiriva HandiHaler, to support the safety of Spiriva Respimat. In addition, BI 
submitted the results of new study 205.372 to support the COPD exacerbation claim. This 
review will summarize the Spiriva Respimat program with a focus on new data submitted to 
support the safety of the product. For a more detailed discussion of the entire development 
program, please see the primary clinical review by Dr. Robert Lim, the statistical safety review 
by Dr. Bo Li, and the previous CDTL review from the original NDA submission by Dr. Sally 
Seymour.

2. Background
Spiriva Respimat inhalation spray is a new formulation of tiotropium bromide, which is the
active pharmaceutical ingredient in the currently approved dry powder inhaler, Spiriva 
HandiHaler.   Spiriva HandiHaler consists of tiotropium bromide in a dry powder formulation 
contained in capsules and administered with the HandiHaler inhalation device. Spiriva 
HandiHaler was approved on January 30, 2004, for the long term, once-daily, maintenance 
treatment of bronchospasm associated with COPD, including chronic bronchitis and 
emphysema.  The regulatory history that is relevant to this application involves both 
formulations of tiotropium.  While both products contain tiotropium, each device has different 
delivery characteristics with different delivered dose and efficacy is dependent on the local 
effects in the lungs.  Therefore, each product requires a clinical development program to assess 
efficacy and safety.  For safety, local adverse reactions (e.g. cough and dry mouth) are 
common, but systemic adverse reactions (e.g. urinary retention) are also seen as tiotropium is 
also absorbed systemically.  Below the potential systemic safety signals that were identified 
for tiotropium after approval of Spiriva HandiHaler and the regulatory history of these safety 
issues are outlined.  

Stroke and Cardiovascular Safety Concerns
 In November 2007, BI voluntarily submitted a document to the Agency that described 

a potential stroke safety signal with tiotropium. As part of routine safety monitoring, BI 
pooled safety data from clinical trials with tiotropium and noted a numerical increase in 
stroke adverse events.  The pooled data included results from 29 controlled clinical 
trials, 25 with Spiriva HandiHaler and 4 with Spiriva Respimat, which reflected 13,544 
patients contributing 4572 person years of exposure to tiotropium.  Based upon BI’s 
analysis, there was a numerical increase in the risk ratio for stroke of 1.37 (95% CI: 
0.73, 2.56) with use of tiotropium.  Although there was uncertainty of the risk and the
analyses were not adjusted for multiplicity, because of the seriousness of stroke and the 
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Agency’s commitment to inform the public about ongoing safety reviews, on March 
18, 2008, the Agency released an Early Communication about an Ongoing Safety 
Review of Tiotropium (marketed as Spiriva HandiHaler) that described the preliminary 
information regarding stroke.1   

 In September 2008, a meta-analysis was published in the Journal of the American 
Medical Association evaluating cardiovascular risk of the inhaled anticholinergics, 
tiotropium and ipratropium.2  The authors analyzed 17 randomized, controlled clinical 
trials for the primary combined outcome of cardiovascular death, myocardial infarction 
(MI), or stroke, and showed a relative risk of 1.58 (95% CI 1.21, 2.06) for inhaled 
anticholinergics compared to placebo and concluded that inhaled anticholinergics are 
associated with a significantly increased risk of cardiovascular death, MI, or stroke.

Spiriva Respimat NDA – 1st Cycle
 BI submitted the original NDA for Spiriva Respimat in November 2007.  Review of 

clinical data from the clinical program for this new formulation showed that there was 
a numerical increase in deaths favoring placebo in the two 48-week clinical trials, 
Studies 254 and 255.  There was a numerical trend in dose response for the 5 mcg and 
10 mcg dose and the death imbalance.  Pharmacokinetic data suggested the possibility 
of higher systemic exposure of tiotropium with Spiriva Respimat compared to Spiriva 
HandiHaler.   In addition to the death imbalance noted in the clinical program for 
Spiriva Respimat, the above concerns regarding stroke and cardiovascular safety had 
been raised for tiotropium during the review cycle and were not resolved.  Therefore, a 
Complete Response was issued on September 16, 2008, citing two deficiencies, safety 
concerns of death and stroke, and lack of substantial evidence to support the reduction 
of COPD exacerbation claim.  The safety concern was the main issue that precluded 
approval.  

UPLIFT
 In November 2008, BI submitted the results of a 4-year, placebo-controlled, parallel 

group trial with Spiriva HandiHaler in approximately 6000 patients with moderate-
severe COPD. The trial is called Understanding Potential Long-term Impacts on 
Function with Tiotropium or UPLIFT.  UPLIFT was designed to assess the effects of 
Spiriva HandiHaler on the rate of decline of lung function in patients with COPD.  
While primarily an efficacy study, UPLIFT also provided a substantial amount of 
controlled long-term safety data for Spiriva HandiHaler as it doubled the existing 
safety database.  To improve the collection and assessment of safety data, BI amended 
the UPLIFT protocol to specify a Mortality Adjudication Committee that centrally 
adjudicated all reported deaths and to collect vital status on prematurely discontinued 
patients.   Overall, the results showed that Spiriva HandiHaler did not increase the risk 
of overall death, MI, or stroke compared to placebo. 

Pulmonary Allergy Advisory Committee (PADAC) – November 19, 2009
 Because of the ongoing concerns with tiotropium regarding stroke, MI, and 

cardiovascular death, a PADAC meeting was held on November 19, 2009, to discuss 
the results of UPLIFT. The AC panel voted that the UPLIFT study adequately 
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addressed the potential safety signal of stroke and cardiovascular events.   Based upon
the input from the PADAC and FDA review of UPLIFT, FDA issued a follow up to the 
Early Communication in January 2010, which noted that UPLIFT showed that there 
was no significant increase in stroke, MI, or cardiovascular death with Spiriva 
HandiHaler. 3

During the PADAC meeting, the Agency also presented information on the death 
imbalance noted in the Spiriva Respimat program.  The presentation included not only 
the pivotal phase 3 trials from the original NDA submission (Studies 254 and 255), but 
also Study 372, which was a third 48 week placebo controlled study with Spiriva 
Respimat 5 mcg that on preliminary review also showed a numerical imbalance in 
mortality, favoring placebo.  As a result, collection of additional safety data for Spiriva 
Respimat was suggested.  During the AC meeting, BI noted its plans to conduct a large 
safety trial with Spiriva Respimat.  

TIOSPIR (Study 205.452)
 While the safety issues of stroke and cardiovascular events for Spiriva HandiHaler 

were addressed by UPLIFT, the safety of Spiriva Respimat remained an open issue.  In 
September 2009, BI proposed a large outcome study, non-inferiority design comparing 
Spiriva Respimat 2.5 mcg, 5 mcg, and Spiriva HandiHaler (Study 205.452).   The 
Division provided feedback on the protocol and recommended an event driven trial 
with the primary endpoint of mortality and requested justification of the proposed non-
inferiority margin.  The final protocol was submitted March 2010 and found acceptable 
by the Division.  This study is also known as Tiotropium Safety and Performance in 
Respimat or TIOSPIR.  Given that TIOSPIR compares Spiriva Respimat to Spiriva 
HandiHaler, the safety of Spiriva Respimat relies on the safety of Spiriva HandiHaler 
and the results of UPLIFT.  Therefore, the safety section will also include a brief 
discussion of UPLIFT.  

To further link the safety of Spiriva Respimat to Spiriva HandiHaler, BI conducted a dedicated 
pharmacokinetic study (Study 205.458) comparing the two products.  The results of the study 
show that systemic exposure to tiotropium following the use of Spiriva Respimat 5 mcg was 
slightly lower compared to Spiriva HandiHaler.

3. Chemistry, Manufacture, and Controls
As noted above, tiotropium bromide is the active pharmaceutical ingredient in the currently 
approved Spiriva HandiHaler.  For Spiriva Respimat, tiotropium bromide is formulated as a 
sterile aqueous solution with standard excipients benzalkonium chloride, edetate disodium, 
water for injection, and hydrochloric acid (to adjust pH).  There is no propellant.  Each 
actuation delivers 2.5 mcg of tiotropium from the mouthpiece.  The proposed dose is two 
actuations (5 mcg) once daily.  

The formulation is contained in a cartridge, which will be supplied with the Respimat inhaler 
(Figure 1).  Prior to use, the patient or care provider places the cartridge containing the 
formulation into the Respimat inhaler.  To actuate the product, the patient turns the bottom of 
the inhaler 180°, which will cause a small volume of the formulation to be metered into a 

Reference ID: 3625544



Cross Discipline Team Leader Review
NDA 21936 tiotropium inhalation spray resubmission
Anthony G. Durmowicz, M.D.

Page 5 of 23 5

chamber and compress a spring.  The patient then presses a trigger, which releases the spring 
to provide mechanical energy that propels the formulation through a nozzle with two outlets 
that form two jets of solutions.  The two jets converge on each other and create an aerosol 
cloud that emits gently from the mouthpiece of the product.  The product needs to be primed 
after the cartridge is placed in the Respimat Inhaler.  The Respimat cartridge is designed to 
deliver 60 actuations after priming. The Respimat device is relatively new to the United States 
market, with one BI product, Combivent Respimat (ipratropium bromide and albuterol) 
Inhalation Spray, approved for marketing on October 2011 and another, Striverdi Respimat 
(olodaterol hydrochloride), approved for marketing on August 2, 2014.

Figure 1: Spiriva Respimat

                                                      

4. Nonclinical Pharmacology/Toxicology
The general nonclinical pharmacology and toxicology considerations for tiotropium bromide 
were addressed in the Spiriva HandiHaler application (NDA 21-395).  Those studies are 
adequate for this application because the nominal dose of Spiriva Respimat is 5 mcg, which is 
lower than the nominal dose of Spiriva HandiHaler (18 mcg), and the exposure to tiotropium 
in humans from these two products are similar.

5. Clinical Pharmacology/Biopharmaceutics 
The general clinical pharmacology and biopharmaceutics considerations for tiotropium 
bromide were addressed in the Spiriva HandiHaler application (NDA 21-395).  The Spiriva 
HandiHaler program also included a thorough QT study with Spiriva HandiHaler doses of 18 
mcg and 54 mcg.  The results did not show significant QT prolongation. 

Original NDA Submission
Pharmacokinetic sampling performed in the two 4-week safety and efficacy studies 205.249 
and 205.250 showed that mean systemic exposure (AUC) and urinary excretion of tiotropium 
were numerically higher with Spiriva Respimat 5 mcg and 10 mcg doses compared to Spiriva 
HandiHaler 18 mcg dose, but in Study 205.250, exposure from the Spiriva Respimat 5 mcg 
dose was close to exposure from the Spiriva HandiHaler 18 mcg dose (Table 1).  Based on the 
results of this pharmacokinetic comparison, and efficacy findings, BI proposed 5 mcg of 
Spiriva Respimat as the recommended dose that matches the 18 mcg dose of Spiriva 
HandiHaler.  
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The results showed that the 5 mcg and 20 mcg Spiriva Respimat treatment group responses
were statistically significant compared to placebo, but there is no clear dose response.  The 
1.25 and 2.5 mcg doses were not significantly different from placebo and the 20 mcg dose did 
not appear to show a benefit over the 5 and 10 mcg doses; however, there was an increase in 
AEs (dry mouth) with higher doses.  Based upon the results of this study, BI chose to carry 
forward the 5 mcg and 10 mcg dose into the phase original 3 program.  

Efficacy Study Design
Unless otherwise noted, the phase 3 studies were randomized, double-blind, placebo controlled 
and parallel group design in patients with moderate-to-severe COPD.  The phase 3 clinical 
studies enrolled patients with a diagnosis of moderate to severe COPD, with the following 
pertinent entry criteria: a) 40 years of age and older; b) FEV1/FVC ≤ 70% and FEV1 ≤ 60%; 
and c) current or ex-smokers with a smoking history of > 10 years.  Pertinent exclusion criteria 
included a recent history of myocardial infarction (6 months or less) and unstable or life-
threatening cardiac arrhythmia.  Unless otherwise noted, the primary efficacy variable was 
trough FEV1 at the end of the treatment period.  Trough FEV1 was defined as FEV1 measured 
at -10 minutes at the end of the 24-hour dosing interval.  Safety assessments generally 
included recording of adverse events, vital signs, physical examinations, clinical laboratory 
measures, and ECG.  Holter monitoring was assessed in a subset of patients in Studies 254 and 
255 (24 hours) and in patients in Study 458 (6.5 hours).

Studies 249 and 250 were 4 weeks duration, cross-over design and also included Spiriva 
HandiHaler as a comparator.  Studies 251 and 252 were 12 weeks duration.  Studies 254 and 
255 were 48 weeks duration and the pivotal efficacy studies in the original NDA submission.  
These studies had four co-primary efficacy variables pre-declared to be tested sequentially (in 
order to control the type I error for multiple endpoints) as follows: trough FEV1 at the end of 
48-week treatment period, total SGRQ score at the end of 48-week treatment period, Mahler 
TDI at the end of 48-week treatment period, and number of COPD exacerbations occurring 
during the year of randomized treatment.  The protocol specified that trough FEV1 and SGRQ 
were to be analyzed separately for each study, and Mahler TDI and COPD exacerbation to be 
analyzed by pooling the studies.  BI included the Mahler TDI for the purpose of registration in 
EU and no claims are being requested based on the SGRQ. Therefore, for the purpose of US 
review, the endpoints for consideration are trough FEV1 and COPD exacerbation.  

COPD exacerbation in studies 254 and 255 were defined as “a complex of respiratory events 
or symptoms with duration of 3 days or more requiring treatment.”  A complex of respiratory 
events/symptoms means ≥ 2 of the following (increase of symptom or new onset): shortness of 
breath/dyspnea/shallow, rapid breathing, sputum production (volume), occurrence of purulent 
sputum, cough, wheezing, and chest tightness.  A change in or requirement of treatment 
included the following: prescription antibiotics and/or systemic corticosteroids, and/or a 
significant change of the prescribed respiratory medication (bronchodilators including 
theophylline).  There is no generally accepted definition of COPD exacerbations, but it usually 
includes some combination of symptoms and a change of treatment.  The definition used in 
these studies generally closely follows the definitions used in the literature.4 Exacerbations 
were categorized as mild, moderate, and severe:

 mild – treated at home without visit to health care facility
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 moderate – visit to outpatient facility or ER
 severe – hospital admission or ER visit greater than 24 hours

Study 372 was 48 weeks duration.  Patients were allowed to continue LABA and ICS/LABA 
use.  The study had two co-primary efficacy variables: trough FEV1 at the end of the 48-week 
treatment period, and time to first COPD exacerbation.  The definition of COPD exacerbation 
was similar to studies 254 and 255.  All patients were to be followed for vital status and deaths 
were adjudicated by an independent panel.  

Study 452 (TIOSPIR) had a different design and objective, so it is important to describe the 
study design.  Study 452 was randomized, double-blind, active-controlled, parallel group in 
design, conducted in patients with moderate-to-severe COPD.  The main objective of the study 
was to compare safety of Spiriva Respimat to Spiriva HandiHaler.  Two doses of Spiriva 
Respimat were included: 2.5 mcg and 5 mcg.  The study was event driven and designed to end 
after approximately 1266 fatal events (approximately 3.5 years).  Patients were excluded if 
recent history of MI, unstable/life-threatening cardiac arrhythmia, and hospitalization for 
cardiac failure NYHA Class III or IV during the last year.   Patients were allowed to continue 
stable baseline respiratory medications (except anticholinergics), including LABA and 
ICS/LABA.   

The first primary endpoint was time to all-cause mortality and the second primary endpoint 
was time to first COPD exacerbation.  There were 3 hypotheses tested comparing Spiriva 
Respimat to Spiriva HandiHaler in the following order: 1) non inferiority time to death 5 mcg; 
2) non-inferiority time to death 2.5 mcg; and 3) superiority time to 1st COPD exacerbation.   
For the non-inferiority analysis, the upper limit of the 95% CI was to exclude 1.25.  The 
definition of COPD exacerbation was similar to studies 254 and 255.  The study also included 
a PFT sub-study in which a randomized subset of patients had spirometry every 24 weeks until 
study close-out.  The PFT sub study was analyzed through week 120 and also specified a non-
inferiority analysis with the lower limit of the 95% CI to exclude -50mL.  

Safety assessments included analysis of adverse events.  All patients were to be followed up 
until the end of the study for vital status regardless of continuation of study treatment.  All 
causes of death were adjudicated by an independent adjudication committee.  The following 
were protocol defined outcome events: COPD exacerbations, pneumonias, myocardial 
infarctions, strokes, and transient ischemic attacks.  The protocol defined outcome events were 
centrally monitored to determine if the events met the pre-specified definition outlined in the 
protocol.  Analyses of major adverse cardiovascular events (MACE) were specified using the 
following definition:  

 Fatal events in system organ classes cardiac and vascular disorders
 Sudden death, cardiac death, or sudden cardiac death preferred terms
 Myocardial infarction (serious and non-serious) 
 Stroke (serious and non-serious) 
 TIA (serious and non-serious)

However, MACE events were not adjudicated by an independent committee.  

Efficacy Results - Bronchodilator Effect
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Pneumonia 23 (0.4) 24 (0.4) 24 (0.4) 
Sudden death 45 (0.8) 38 (0.7) 46 (0.8) 
Death 35 (0.6) 27 (0.5) 37 (0.6) 
Sudden cardiac death 37 (0.6) 29 (0.5) 22 (0.4) 
Cardiac disorders
Myocardial infarction
Vascular disorders
Nervous system disorders
Cerebrovascular accident

22 (0.4) 
9 (0.2) 
5 (0.1) 

13 (0.2) 
6 (0.1) 

27 (0.5) 
6 (0.1) 
3 (0.1) 

16 (0.3) 
10 (0.2) 

17 (0.3) 
2 (0) 

5 (0.1) 
13 (0.2) 
9 (0.2) 

Fatal MACE 119 (2.1) 113 (2.0) 101 (1.8) 
Comparison
     vs, SH 18 mcg, HR (95% CI) 1.17 (0.90, 1.53) 1.11 (0.85, 1.45)
     vs, SR 5 mcg, HR (95% CI) 1.05 (0.81, 1.36)
Source: NDA# 21936, CSR Study 205.452, pages 148-150, 327-335

In addition to death, the following were protocol defined outcome events: COPD 
exacerbations, pneumonias, myocardial infarctions (serious and non-serious), strokes, and 
transient ischemic attacks.  These were generally similar across the 3 treatment groups.  The 
only numerical trend was for myocardial infarction, in which there were 0.9%, 1.2%, and 1.3% 
of patients with MI in the Spiriva HandiHaler, Spiriva Respimat 2.5 mcg and Spiriva Respimat 
5 mcg groups, respectively with a hazard ratio of 1.41 (95% CI: 0.98, 2.0) for Spiriva 
Respimat 5 mcg vs. Spiriva HandiHaler.  MACE was evaluated as a secondary endpoint.  The 
definition is described in the Clinical-Efficacy section.  The incidence of MACE (on 
treatment) was 3.9% in both Spiriva Respimat groups vs. 3.6% in the Spiriva HandiHaler 
group.  For MACE, the HR for comparison between Spiriva HandiHaler and Spiriva Respimat 
5 mcg is 1.10 (0.91, 1.33).   Fatal MACE (adjudicated) is shown in Table 13.  

Holter 
Holter monitoring was performed in a subset of patients in Studies 205.254 and 205.255 (24 
hours) and in all patients in Study 205.458 (6.5 hours).  A small increase in patients with 
ventricular premature beats was observed in the Spiriva Respimat 5 mcg and Spiriva 
HandiHaler groups compared to placebo and lower doses of Spiriva Respimat in Study 
205.458.  However, this trend was not observed in the longer duration studies (205.254 and 
205.255) and BI’s re-analysis of all Holter data from the Spiriva Respimat program did not 
identify a treatment effect on Holter ECG endpoints.    

Summary of Safety
The original NDA submission raised concerns regarding a numerical imbalance in deaths 
favoring placebo in the two 48-week studies (254 and 255).  However, there was no pattern to 
the cause of death.  There was also concern regarding stroke for tiotropium as discussed in the 
Background section, but this was one of many endpoints evaluated and not adjusted for 
multiplicity.  The safety concerns of death and stroke precluded approval of Spiriva Respimat 
during the initial NDA review.

In this Complete Response, BI provided additional safety and pharmacokinetic data to support 
the safety of Spiriva Respimat 5 mcg.  Regarding safety, BI submitted the results of a large 
comparative safety study, TIOSPIR (Study 452), comparing Spiriva Respimat 5 mcg, Spiriva 
Respimat 2.5mcg, and Spiriva HandiHaler to specifically address the safety concern of 
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mortality for Spiriva Respimat.  The results showed the both doses of Spiriva Respimat were 
non-inferior (NI margin 1.25) to Spiriva HandiHaler for all-cause mortality.  TIOSPIR relies 
indirectly on the results of UPLIFT which did not show a safety signal of death or stroke with 
Spiriva HandiHaler.  

BI also submitted the results of Study 458, which was a dedicated pharmacokinetic study that 
provided robust data to show that systemic exposure to tiotropium following the use of Spiriva 
Respimat 5 mcg was slightly lower compared to Spiriva HandiHaler (see Clinical 
Pharmacology section).  Given that the systemic exposure to tiotropium is less with Spiriva 
Respimat 5 mcg, this helps support the systemic safety comparison between Spiriva 
HandiHaler and Spiriva Respimat as was done in TIOSPIR.  

9. Advisory Committee Meeting 
A PADAC meeting was held on August 14, 2014 to discuss the safety and efficacy of Spiriva 
Respimat. Both the efficacy and safety of Spiriva Respimat were discussed. The voting 
questions were:

 Do the efficacy data provide substantial evidence of a clinically meaningful benefit for 
tiotropium bromide inhalation spray 5 mcg for the long-term, once-daily maintenance 
treatment of bronchospasm associated with COPD and for reducing COPD 
exacerbations?  If not, what further data should be obtained?

 Do the safety data adequately address the safety concerns with tiotropium bromide 
inhalation spray 5 mcg, including the mortality imbalance noted in the 48 week Phase 3 
studies?  If not, what further data should be obtained?

 Do the data support approval of tiotropium bromide inhalation spray 5 mcg for the 
long-term, once-daily, maintenance treatment of bronchospasm associated with COPD, 
and for reducing COPD exacerbations? If not, what further data should be obtained?

With regard to efficacy, the committee voted 14-yes, 0-no that there was substantial evidence 
of efficacy. 

Regarding addressing safety concerns, the committee voted 9-yes and 4-no that previous safety 
concerns including mortality were adequately addressed. For those who voted “no”, there was 
concern regarding the small numerical increase in fatal MI subcomponent of cardiovascular 
deaths in the Spiriva Respimat treated patients. 

The committee members subsequently voted 10-yes and 3-no that the data support approval of 
Spiriva Respimat 5 mcg for the long-term, once-daily, maintenance treatment of 
bronchospasm associated with COPD, and for reducing COPD exacerbations. The 3 members 
who voted “no” stated that they did not see compelling efficacy benefit of Spiriva Respimat 
above Spiriva Handihaler, and given their concerns regarding fatal MI, they did not feel that 
approval was justified.
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10. Pediatrics
BI is requesting an indication for tiotropium for treatment of patients with COPD only. Since 
COPD is a disease that occurs only in adults, specific pediatric studies would not be required 
that relate to this action specific to COPD. PeRC had previous agreed that for such COPD 
applications a full waiver should be granted because studies the disease does not exist in 
pediatric patients.

11. Other Relevant Regulatory Issues 

 Financial Disclosure: The applicant submitted acceptable financial disclosure 
statements certifying that no debarred individuals were used in the conduct of the trials 
included in this NDA. For trials 205.372 and 205.452, there were a total of 5 
investigators with significant payments of other sorts. Given that both trials were large 
randomized, double-blinded, controlled trials and each investigator was only 
responsible for enrolling a small number of patients, it was determined to that this 
financial disclosure information did not significantly affect the conduct of the trials.

 DSI audits information: DSI audited two sites at the time of the original NDA 
submission. These two sites enrolled the largest number of patients in the pivotal 
phase 3 trials and one of these two sites had the highest number of deaths. Audit of 
these sites did not show any major irregularities. No DSI audits were conducted at 
clinical sites that participated in the clinical trials for the resubmission. Review of the 
application did not identify any irregularities that would raise concerns regarding data 
integrity. No ethical issues were present. All trials were conducted in accordance with 
accepted ethical standards.

12. Labeling

 Proprietary Name: The name Spiriva Respimat was judged acceptable

 Physician Labeling: The label was reviewed by various disciplines within DPARP, the 
Office of Medical Policy Programs (OMPP), DRISK, DMEPA, and by OPDP. Various 
changes to different sections of the label were made to reflect the data accurately and 
better communicate the findings to healthcare providers. The labeling language in the 
Clinical Trials section  was not allowed at the time of the 
original submission due to lack of efficacy demonstrated for this label claim.  A 
labeling teleconference was held with BI on September 8, 2014, at which time the main 
discussion was concerning the presentation of exacerbation data and clinical safety data 
in the label.  Labeling discussions are ongoing at the time of finalization of this review.

 Carton and Immediate Container Label: These were reviewed by various disciplines of 
this Division and DMEPA, and found to be acceptable.

13. Recommendations/Risk Benefit Assessment
 Recommended Regulatory Action 
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The recommended regulatory action for this NDA is for approval of Spiriva Respimat 
(tiotropium inhalation spray) at a dose of 5 mcg once daily for the long-term, once daily
maintenance treatment of bronchospasm associated with COPD and for reduction of COPD 
exacerbations.

 Risk Benefit Assessment

The overall risk-benefit assessment supports approval of tiotropium inhalation spray at a dose 
of 5 mcg once daily for long-term once daily maintenance bronchodilator treatment of airflow 
obstruction in patients with COPD as well as for reduction in COPD exacerbations. The 
submitted safety data from the TIOSPIR study does not show a unique mortality signal for 
Spiriva Respimat when compared to the currently marketed Spiriva HandiHaler tiotropium dry 
powder inhaler product. From an efficacy standpoint, the clinical program showed that 
tiotropium at a 5 mcg once-daily dose provided a statistically significant bronchodilator effect 
as well as a reduction in COPD exacerbations.

1. Recommendation for Post-marketing Risk Management Activities

No additional post-marketing risk management activities are recommended beyond standard 
pharmacovigilance methods.

2. Recommendation for other Post-marketing Study Commitments

None

3. Recommended Comments to Applicant

No additional comments are recommended to be conveyed.
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