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1 Recommendations/Risk Benefit Assessment

1.1 Recommendation on Regulatory Action

The recommended regulatory action from a clinical perspective for umeclidinium 
(UMEC) 62.5 mcg one inhalation once daily for the long-term, once-daily, maintenance 
bronchodilator treatment of airflow obstruction in patients with chronic obstructive 
pulmonary disease (COPD) is Approval.  The demonstration of replicate evidence of 
efficacy as a bronchodilator, along with an acceptable safety profile, warrants the 
recommendation of Approval.  

1.2 Risk Benefit Assessment

The proposed indication for UMEC 62.5 mcg once daily is the long-term, once-daily, 
maintenance bronchodilator treatment of airflow obstruction in patients with COPD.

Evidence of efficacy comes predominantly from two placebo-controlled efficacy and 
safety trials evaluating UMEC 62.5 mcg: one 12-week trial (AC4115408), and one 24-
week trial (DB2113373).  The 12-week trial evaluated two doses of umeclidinium, 62.5 
mcg and 125 mcg, while the 24-week trial evaluated only UMEC 62.5.  An additional 24-
week placebo-controlled trial (DB2113361) evaluated UMEC 125 mcg.  Results from 
Trial DB2113361 are reviewed in order to provide additional context; however, efficacy 
results for the higher UMEC dose cannot be extrapolated to the lower UMEC dose.  
Only the 62.5 mcg dose is being proposed by the Applicant.  The 24-week trials, which 
were replicate in design, were designed primarily to provide factorial support for a 
related combination product, UMEC/VI.  These three trials included patients with 
moderate to very severe COPD (GOLD stages II-IV), and the primary efficacy endpoint 
was trough FEV1 at the end of treatment (Day 85 for Trial AC4115408 and Day 169 for 
the 24-week trials).  

Overall, the clinical development program provides replicate, statistically significant 
results for the primary endpoint for the comparison between both doses of umeclidinium 
and placebo.  Results for the comparison between UMEC 62.5 mcg and placebo in the 
two efficacy trials are statistically significant, with an effect size ranging from 0.115 L in 
Trial DB2113373 to 0.127 L in Trial AC4115408.  Similarly, results for the comparison 
between UMEC 125 mcg and placebo in two efficacy trials are statistically significant, 
with an effect size ranging from 0.152 L in the Trial AC4115408 to 0.160 L in Trial 
DB2113361.  The point estimates observed for each nominal dose are consistent 
across trials, in spite of the difference in treatment duration.  A small increase in the 
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magnitude of the treatment effect is noted for the higher UMEC dose (0.152 L for UMEC 
125 mcg versus 0.127 L for UMEC 62.5 mcg) in Trial AC4115408, which included a 
head-to-head comparison of the two doses.  Focusing on the results for UMEC 62.5 
mcg, the dose proposed for approval, the magnitude of the treatment effect compared 
to placebo (0.115 L – 0.127 L) represents an outcome that is likely to be clinically 
meaningful.  Moreover, the results of Trials DB2113361 and DB2113373 provide 
evidence of persistence of efficacy for up to 6 months.  

Results for secondary and other endpoints, including weighted mean FEV1 over 0 to 6 
hours post-dose, trough FEV1 at additional time points, serial FEV1, and peak FEV1, 
were supportive of the primary analysis.  

It should also be noted that the clinical development program for the related 
combination product UMEC/VI provided replicate, statistically significant evidence of the 
contribution of both doses of UMEC to their respective fixed combinations.

The main safety database for the proposed product consists of 8 clinical trials in 
patients with COPD (the “All Clinical Trials” grouping), and includes 2,706 patients 
across all treatment arms.  Across the four efficacy and one long-term safety trials, 
1,412 patients were treated with either UMEC 62.5 mcg or 125 mcg.  Across the “All 
Clinical Trials” grouping of trials, 524 patients were treated with either UMEC 62.5 mcg 
or 125 mcg for at least 24 weeks, and 133 treated with UMEC 125 mcg for at least 48 
weeks.  In addition, as part of the UMEC/VI combination product clinical development 
program, 788 patients were treated with either UMEC/VI 62.5 mcg/25 mcg or 125 
mcg/25 mcg for at least 24 weeks, and 146 were treated with UMEC/VI 125 mcg/25 
mcg for at least 48 weeks.  The extent of exposure was adequate for review.

The clinical development program prospectively identified adverse events of special 
interest, which included cardiovascular events.  Historically there have been concerns 
about the cardiovascular safety and stroke risk of inhaled anticholinergics; more recent 
controlled clinical data have been reassuring.  The Applicant’s approach to evaluating 
cardiovascular adverse events was two-fold: an analysis of Major Adverse Cardiac 
Events (MACE) was conducted, along with an evaluation of cardiovascular adverse 
events of special interest (AESIs); these analyses represent different approaches to 
assessing the same safety data.  In both the MACE and cardiovascular AESI analyses 
a numerical imbalance favoring placebo are demonstrated.  In the MACE analysis, the 
imbalance is noted for narrow category of non-fatal myocardial infarction, but not the 
broader category of non-fatal cardiac ischemia.  In the cardiovascular AESI analysis, 
imbalances favoring placebo are observed primarily in the efficacy trials; these include 
imbalances in serious events overall, as well as in the cardiac ischemia and cardiac 
arrhythmia subgroups of serious cardiovascular AESIs.

The review of MACE and cardiovascular AESI analyses for the UMEC/VI 125 mcg/25 
mcg and 62.5 mcg/25 mcg products revealed similar imbalances in cardiovascular 
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events, particularly those pertaining to cardiac ischemia.  However, in both the review of 
the combination product and in this review, several features of the observed data 
decrease concern regarding the numerical imbalances observed.  The imbalances 
identified for events pertaining to cardiac ischemia in the cardiovascular AESI analysis 
are observed in the efficacy trials; similar patterns are not demonstrated for the long-
term safety trial.  It is reasonable to expect that a signal for increased cardiac ischemia, 
if it represents a true risk, ought to be observed not just in the efficacy trials, but also in 
the long-term safety trial which evaluated the higher UMEC and UMEC/VI doses for a 
longer duration.  This argument is tempered somewhat, however, by the fact that a 
greater percentage of patients in the UMEC/VI and UMEC treatment arms of the long-
term safety trial withdrew due to abnormalities on ECGs and on 24-hour Holter 
monitoring compared to placebo; the safety profile of these patients after withdrawal 
cannot be known.  Nevertheless, while small numerical imbalances were observed 
between the active treatment arms and placebo in the efficacy trials, the most notable 
feature of these analyses is the overall low number of events observed in the clinical 
development program, which is reassuring.  

In conclusion, the clinical development program for UMEC 62.5 mcg in COPD provides 
replicate evidence of a bronchodilatory effect that is both statistically significant and 
likely to be clinically meaningful.  Small numerical imbalances favoring placebo in 
serious cardiovascular adverse events including those pertaining to cardiac ischemia 
are noted; however, concern is mitigated by both the reassuring safety profile observed 
in the long-term safety trial, as well by the low number of overall events.  The UMEC 
safety profile is therefore acceptable, and the overall benefit/risk profile for UMEC is 
favorable.

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation 
Strategies

No recommendations for postmarketing risk management activities are made.

1.4 Recommendations for Postmarket Requirements and Commitments

No recommendations for postmarketing requirements are made.

2 Introduction and Regulatory Background

2.1 Product Information
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furoate/Vilanterol
Umeclidinium/Vilanterol Anoro Ellipta

Methylxanthines Theophylline Multiple
In addition to the products listed above, short-acting beta-adrenergic agents are often 
used in the management of COPD.  While not specifically indicated for COPD, this class 
of drugs carries a general bronchodilator claim.

With the exception of methylxanthines, all of the products listed in Table 1 are inhalation 
products.

2.3 Availability of Proposed Active Ingredient in the United States

While at the time of this review umeclidinium as a monotherapy is not  marketed in the 
United States, a related combination product, Anoro Ellipta (umeclidinium and vilanterol 
inhalation powder) was approved on December 18, 2013.  Anoro Ellipta is a fixed dose 
combination inhalation powder containing the same dose of umeclidinium, 62.5 mcg, 
proposed for the Incruse Ellipta product, along with vilanterol 25 mcg.  

2.4 Important Safety Issues With Consideration to Related Drugs

Class effects of long-acting muscarinic antagonists include the worsening of narrow-
angle glaucoma and worsening of urinary retention.  

The cardiovascular safety and stroke risk of inhaled anticholinergics have been 
discussed extensively both in the medical literature1-2 and in open public forums.3  In 
January 2010 FDA provided a Follow-Up4 to an Early Communication regarding the 
safety of tiotropium marketed as Spiriva Handihaler.  In this update, FDA communicated 
its conclusion that the available data, including results from the UPLIFT trial, do not 
support an association between the use of Spiriva HandiHaler (tiotropium) and an 
increased risk for stroke, heart attack, or death from a cardiovascular cause.  A 
summary of the FDA’s conclusions regarding the safety of tiotropium may also be found 
in the medical literature.5  It should be noted that while UPLIFT provided convincing 
                                           
1

Singh S, Loke YK, Furberg CD. Inhaled anticholinergics and risk of major adverse cardiovascular events 
in patients with chronic obstructive pulmonary disease.  JAMA 2008; 300(12):1439-1450.
2

Lee TA, Pickard S, Au DH et al.  Risk of Death Associated with Medications for Recently Diagnosed 
Chronic Obstructive Pulmonary Disease.  Annals of Internal Medicine 2008;149:380-390.
3

November 2009 FDA Pulmonary-Allergy Drugs Advisory Committee Meeting.
4

Follow-Up to the October 2008 Updated Early Communication about an Ongoing Safety Review of 
Tiotropium (marketed as Spiriva HandiHaler), January 14, 2010.  Available at: 
http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/DrugSaf
etyInformationforHeathcareProfessionals/ucm197429.htm; accessed August 3, 2013.
5

Michele TM, Pinheiro S, Iyasu S. The safety of tiotropium – the FDA’s conclusions.  NEJM
2010;363(12):1097-9.
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DB2113361) identified minor deficiencies (failure to prepare or maintain adequate case 
histories) that resulted in the issuing of a Form FDA 483; however, it is unlikely that 
these deficiencies impacted the data reliability of the trial.

3.2 Compliance with Good Clinical Practices

The application includes a statement that all trials were undertaken in accordance with 
the standard operating procedures of GlaxoSmithKline, which comply with the principles 
of Good Clinical Practice (GCP), that all trials were conducted with the approval of 
Ethics Committees or Institutional Review Boards, and that informed consent was 
obtained for all subjects.

The application also notes significant deviations from GCP for investigator site 040688; 
28 subjects from this site were involved in the UMEC development program.  Impacted 
trials include one of key dose-ranging and dosing interval trials (AC4115321), and the 
long-term safety trial (DB2113359).  The Applicant reports that sensitivity analyses of 
efficacy data were conducted for trial AC4115321 and results were generally consistent 
with those for the overall population.  No sensitivity analyses were conducted for the 
long-term safety trial.  These deviations are not likely to affect the overall conclusions of 
this review.

3.3 Financial Disclosures

The Applicant provided financial interest information for clinical investigators involved in 
the UMEC clinical program as per regulation.  Information was available for all 
investigators upon commencement of their participation, and the Applicant states that 
no investigator had a financial interest in GSK at that time point.  Information was 
available for all except for one principal investigator at the end of their participation; in 
the one case where information was not obtained, this was due to the individual being 
deceased.  The Applicant also notes that significant payments of other sorts were 
reported by three investigators.  The Applicant concludes that the data generated by 
these three investigators was unlikely to affect the outcome of the studies in which they 
participated, as in each instance they were responsible for <2% of total patient 
recruitment. 

4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines
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4.1 Chemistry Manufacturing and Controls

The preliminary recommendation from the CMC review team is Approval.

The drug product is a light grey and light green plastic inhaler with a dose counter.  The 
inhaler contains a foil blister strip.  Each blister on the strip contains a white powder mix 
of umeclidinium (62.5 mcg, equivalent to 74.2 mcg of umeclidinium bromide), 
magnesium stearate (75 mcg), and lactose monohydrate (to 12.5 mcg).

4.2 Clinical Microbiology

Approval of this application is recommended from the product quality microbiology team 
(see NDA 205-382 review by Dr. Stephen E. Langille, June 6, 2013).

4.3 Preclinical Pharmacology/Toxicology

The r recommendation of the preclinical review is for Approval (see NDA 205-382 
review by Dr. Matthew Whittaker, December 12, 2013).

UMEC
The general toxicity of inhaled UMEC was evaluated in rats and dogs for 26 and 39 
weeks, respectively.  No observed adverse effect levels (NOAELs) were identified in 
both studies.  Relevant target organs were the lung and tracheal bifurcation in the rat 
and the heart, lung, larynx, and nasal turbinates in the dog.  Safety margins were 25 
and 16 times the maximum recommended human dose (MRHC) on an area under the 
curve (AUC) basis for the rats and dogs, respectively.  

Two-year carcinogenicity studies were conducted in rats and mice, and were both 
negative for test-article related tumors.  Safety margins were 22 and 18 times the 
MRHD on an AUC basis for male and female mice, respectively.  The safety margin in 
rats was 18 times the MRHD on an AUC basis.

Reproductive and developmental studies demonstrated no effect of umeclidinium on 
fertility in rats, and no teratogenicity in rats or rabbits.  

UMEC has been given a pregnancy C category rating, which is consistent with other 
inhaled products for COPD.

4.4 Clinical Pharmacology
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Figure 1 which presents mean difference from placebo in change from baseline FEV1 
over 24 hours).  

Figure 2. Adjusted Mean Change from Baseline (95% CI) in FEV1 (L), 0-28 hours 
on Day 14, Once-Daily Doses, Trial AC4113073, mITT Population

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (AC4113073), pg. 70 (Figure 6)

Figure 3. Adjusted Mean Change from Baseline (95% CI) in FEV1 (L), 0-28 hours 
on Day 14, Twice-Daily Doses and Tiotropium, Trial AC4113073, mITT Population

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (AC4113073), pg. 71 (Figure 7)

The percentage of patients experiencing any adverse event generally increased with 
dose across each of the two dosing regimens.
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and 0.139 L for 31.25 twice-daily versus 0.124 L for 62.5 once-daily).  Results for an 
additional efficacy endpoint, 0-24 weighted mean FEV1, were generally consistent with 
the results for trough FEV1.

Results for 24-hour serial spirometry are shown below.  In Figure 4, the once-daily 
regimens are compared to both placebo and tiotropium; all active arms demonstrate an 
effect over placebo, and the 125 mcg and 62.5 mcg curves straddle the curve for 
tiotropium.  In Figure 5 the twice-daily regimens are compared to both placebo and 
tiotropium; all active arms demonstrate an effect over placebo, and the 31.25 mcg and 
15.6 mcg twice-daily regimens approximate the curve for tiotropium, albeit with a 
somewhat lesser effect in the first 12 hours.  In Figure 6 the once-daily and twice-daily 
regimens are compared to placebo (but not tiotropium); the largest effect is observed for 
the 125 mcg once-daily regimen; results for the 62.5 mcg once-daily, the 31.25 mcg 
twice-daily, and 15.6 mcg twice-daily regimens all appear similar.

Figure 4. Adjusted Mean Change from Baseline (95% CI) in FEV1 (L), 0-24 hours 
on Day 7, Once-Daily Doses, Trial AC4115321, mITT Population

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (AC4115321), pg. 93 (Figure 16)
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Figure 5. Adjusted Mean Change from Baseline (95% CI) in FEV1 (L), 0-24 hours 
on Day 7, Twice-Daily Doses and Tiotropium, Trial AC4115321, mITT Population

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (AC4115321), pg. 94 (Figure 17)

Figure 6. Adjusted Mean Change from Baseline (95% CI) in FEV1 (L), 0-24 hours 
on Day 7, Once-Daily and Twice-Daily Doses, Trial AC4115321, mITT Population

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (AC4115321), pg. 95 (Figure 18)

A notable imbalance between active and placebo in any adverse event was observed 
with only the highest doses for both the once-daily (18% for 125 mcg once-daily versus 
8% for placebo) and twice-daily regimens (12% for 31.25 mcg twice-daily versus 8% for 
placebo).  It should be noted that there are some differences between the figures 
presented above and those included in the approved label for Anoro Ellipta (e.g. the 
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The submission includes a clinical pharmacology program evaluating UMEC, 
predominantly in healthy subjects, but also including patients with COPD, hepatic 
impairment, and renal impairment.

The systemic exposure is primarily due to absorption of the inhaled portion.  Tmax for 
UMEC is approximately 5 to 15 minutes after oral inhalation administration.  The half-life 
of UMEC after oral inhalation is approximately 11 hours.  In COPD patients compared to 
healthy subjects, UMEC Cmax was 50% lower and AUC0-24 was 29% higher.

The effects of renal function and hepatic function on the pharmacokinetics of UMEC
were evaluated in several trials.  The clinical pharmacology team recommends no 
dosage adjustments for use in either renal or hepatic impairment.  

The clinical development program includes a number of drug-drug interactions studies.  
The clinical pharmacology team does not recommend any dose adjustments in the 
context of co-administration with verapamil, or in patients using concomitant CYP2D6 
inhibitors or with genetic polymorphisms of CYP2D6 metabolism.

A trial assessing cardiac conduction (“Thorough QT” study) was also performed.  No 
clinically significant QTc prolongation effects were detected.

5 Sources of Clinical Data

5.1 Tables of Studies/Clinical Trials

A summary of the trials conducted in support of UMEC dose selection is provided in 
Section 4.4.2 of this review.  The core phase 3 development program conducted in 
support of UMEC includes three placebo-controlled efficacy and safety trials, one with a 
12-week treatment period (AC41154080) and two with 24-week treatment periods 
(DB2113361 and DB2113373), and a 52-week long-term safety trial (DB2113359).  
Additional supportive data is provided by a 24-week active comparator (tiotropium) trial 
(DB2113374) and two 12-week exercise trials (DB21214417 and DB2114418).  A 
summary of these trials is provided in

Table 8.
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2012
64

151
VI 25
P 139 (45)

Source: Applicant’s NDA 203-975 submission dated December 18, 2012, Section 5.3.5.3 (ISE), pg. 25-26 (Table 1), pg. 93 (Table 28), pg. 94 (Table 29); 
Applicant’s NDA 203-975 submission dated December 18, 2012, Section 5.3.5.1 (AC4115408), pg. 145 (Table 5.06); Applicant’s NDA 203-975 
submission dated December 18, 2012, Section 5.3.5.1 (DB2113361), pg. 376 (Table 5.06); Applicant’s NDA 203-975 submission dated December 18, 
2012, Section 5.3.5.1 (DB2113373), pg. 323 (Table 5.06); Applicant’s NDA 203-975 submission dated December 18, 2012, Section 5.3.5.1 (DB2113374), 
pg. 274 (Table 5.06); Applicant’s NDA 203-975 submission dated December 18, 2012, Section 5.3.5.1 (DB2113359), pg. 195 (Table 5.01), pg. 202 (Table 
5.06); Applicant’s NDA 203-975 submission dated December 18, 2012, Section 5.3.5.1 (DB2114417), pg. 246 (Table 5.08); Applicant’s NDA 203-975 
submission dated December 18, 2012, Section 5.3.5.1 (DB2114418), pg. 221 (Table 5.08)
Note: N=number randomized, however, the calculation of the percent of patients from the United States utilizes the ITT population.
Key: AC=active-controlled, CO=cross-over, DB=double-blind, DD=double-dummy, PC=placebo-controlled, PG=parallel group, R=randomized,
UMEC=umeclidinium, Tio=triotropium, P=placebo

5.2 Review Strategy

The focus of this review is on the clinical development program conducted in support of 
UMEC 62.5 mcg once daily, which is proposed for use as a bronchodilator in patients 
with COPD.  Data to support the selection of dose and dosing interval carried into the 
phase 3 program have already been reviewed in Section 4.4.2.  The remainder of this 
clinical review addresses first the data presented in support of efficacy, and then the 
data in support of safety.

The review of efficacy discusses the three placebo-controlled efficacy and safety trials, 
which include one 12-week trial (AC4115408) and two 24-week trials (DB2113361 and 
DB2113373).  Of the two 24-week trials, the focus is on Trial DB2113373, which 
evaluated the proposed UMEC 62.5 mcg dose.  Trial DB2113361 evaluated the higher 
UMEC 125 mcg dose, and its results are reviewed in order to provide additional context; 
however, efficacy results for the higher UMEC 125 mcg dose cannot be extrapolated to 
the proposed 62.5 mcg dose.  Additional support is provided by two exercise endurance 
trials (DB2114417 and DB2114418).  The general design of these trials is presented in 
Section 5.3 of this review; a discussion of the efficacy data generated by these trials is 
provided in Section 6.  The design of Trial DB2113374, a 24-week active-controlled trial, 
is also described in Section 5.3 given its similarities to the other two 24-week trials; 
however, this trial is not discussed with respect to efficacy given the lack of a placebo 
comparator.  Moreover, Trial DB2113374 evaluated only the higher UMEC 
monotherapy dose.

The review of safety focuses on safety data from two sources.  The first source is safety 
data for the population pooled from the three placebo-controlled efficacy and safety 
trials, along with trial DB2113374 (the active-controlled 24-week trial).  Together these 
four trials are referred to as the “efficacy trials.”  The second source is the safety data 
from the long-term safety trial (DB2113359).  A summary of the safety evaluations 
conducted in the clinical development program is included in Section 7.1.1, and a 
discussion of the safety findings follows in the rest of Section 7.  Any supportive efficacy 
and safety data generated from other trials are reviewed in the applicable efficacy or 
safety section.  
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5.3 Discussion of Individual Studies/Clinical Trials

A summary of the protocols for the three placebo-controlled efficacy and safety trials, 
i.e., the one 12-week trial (AC4115408) and the two 24-week trials (DB2113361 and 
DB2113373), the one active-comparator trial (DB2113374), and for the two exercise 
endurance trials (DB2114417 and DB2114418) is provided here; the long-term safety 
trial and the dose-ranging trials are discussed in Sections 7.1.1 and 4.4.2, respectively.

12-week Placebo-controlled Trial
The administrative information for trial AC4115408 is presented below, followed by a 
summary of the protocol.  There were no protocol amendments submitted for Trial 
AC4115408.

Administrative Information
AC4115408

 Study Title: “A 12-Week, Randomized, Double-Blind, Placebo-Controlled, Parallel 
Group Study to Evaluate the Efficacy and Safety of GSK573719 Delivered Once-
Daily via a Novel Dry Powder Inhaler in Subjects with Chronic Obstructive 
Pulmonary Disease.”

 Study Dates: July 16, 2011 – February 13, 2012
 Study Sites: A total of 27 centers in the United States, Germany, and Japan
 Study Report Date: November 2012

Objectives
Primary:

 To evaluate the efficacy and safety of UMEC when administered once-daily via a 
novel DPI over 12 weeks in patients with COPD

Secondary:
 To evaluate the effects of UMEC on quality of life
 To evaluate the pharmacokinetics (PK) of UMEC in patients with COPD

Design
This was a randomized, double-blind, placebo-controlled, parallel group, multicenter 
trial.

Treatments
Patients were randomized 1:1:1 to receive one of the following treatments:

 UMEC/VI 125 mcg once daily
 UMEC 62.5 mcg once daily
 Placebo once daily

In addition, patients were provided albuterol/salbutamol for “as-needed” use.
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Population
Key Inclusion Criteria:

 Outpatient
 40 years of age or older
 Females:

o Of non-child bearing potential – OR –
o Of children bearing potential, with a negative pregnancy test at screening, 

and agreed to use contraception as per the protocol
 Diagnosis of COPD consistent the American Thoracic Society (ATS)/ European 

Respiratory Society (ERS) guidelines
 Current or former cigarette smokers with a history of ≥ 10 pack-years
 A post-albuterol/salbutamol FEV1/FVC ratio of < 0.70 and a post-

albuterol/salbutamol FEV1 of ≤70% of predicted normal values using NHANES III 
reference equations at Visit 1

 A score of ≥ 2 on the Modified Medical Research Council Dyspnea Scale 
(mMRC) at visit 1

Key Exclusion Criteria:
 Pregnancy or lactation, either current or planned
 Current diagnosis of asthma
 Known respiratory disorders other than COPD including (but not limited to): α-1 

antitrypsin deficiency, active tuberculosis, active bronchiectasis, sarcoidosis, lung 
fibrosis, pulmonary hypertension, and interstitial lung disease

 Other significant diseases, either past or current; patients with cardiovascular 
disease were not specifically excluded

 Chest X-ray or computed tomography (CT) scan7 with clinically significant 
abnormalities not attributable to COPD

 History of allergy or hypersensitivity to any anticholinergic/muscarinic receptor 
antagonist, beta2-agonist, lactose/milk protein or magnesium stearate

 History of narrow-angle glaucoma, prostatic hypertrophy or bladder neck 
obstruction that, in the opinion of the Investigator, contraindicated use of an 
inhaled anticholinergic

 Hospitalization for COPD or pneumonia within 12 weeks prior to Visit 1
 Lung volume reduction surgery within 12 months prior to Visit 1
 A significant abnormal ECG finding on the 12-lead ECG obtained at Visit 1
 Significantly abnormal screening laboratory test results at Visit 1
 Unable to go without albuterol/salbutamol for the 4 hour period prior to spirometry 

testing at each trial visit

                                           
7

If no chest X-ray or CT scan was available from the 6 months prior to Visit 1, then a chest X-ray had to 
be obtained at Visit 1 (except for Germany, where such patients were ineligible).
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Key Randomization Criteria:
 No evidence of a significantly abnormal 12-lead ECG pre-dose at Visit 2
 No COPD exacerbation or lower respiratory tract infection during run-in or at Visit 

2
 For patients on ICS, regular use of a stable dose during the run-in period (dose ≤ 

1000 mcg/day of fluticasone propionate or equivalent)
 No use of prohibited medications during run-in period

Withdrawal Criteria:
 COPD exacerbation

The protocol defined COPD exacerbation as an acute worsening of symptoms of 
COPD requiring treatment beyond trial medication or rescue 
albuterol/salbutamol, including the use of systemic corticosteroids, antibiotics, 
and/or emergency treatment or hospitalization.  COPD exacerbations were 
considered to be associated with the underlying disease and were not recorded 
as AEs unless the event met criteria necessary to be classified as a serious 
adverse reaction (see Section 7.1.2 of this review).

 Clinically relevant changes in laboratory assessments, per the Investigator’s 
discretion

 Significant abnormal ECG finding
 Protocol-defined liver chemistry stopping criteria
 Positive urine pregnancy test

Trial Conduct
The trials consisted of a 5 to 9-day run-in period, a 12-week treatment period, and a 
follow-up period (approximately 7 days), with a total of 8 clinic visits (and one phone 
contact) over the entire trial duration of approximately 14 weeks.  A trial schematic is 
presented in Figure 7.

Figure 7. Schematic, Trial AC4115408

Source: Applicant’s NDA 205-382 submission dated April 30, 2013, Section 5.3.5.1 (AC4115408, Protocol or Amendment), pg. 16 (Figure 1)

Spirometry:

Run-in
5-9 days

Treatment
12 weeks

Follow-up
7±2 days

V1 V2
Day 1

V3
Day 2

V4
Week 2

V5
Week 4

V6
Week 8

V7
Week 12

V8
V7+1 Day

Phone 
contact
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collect paper diary
Serial Spirometry3 X
Trough spirometry4 X X X X X X
BDI X X X X
TDI X X X
SGRQ X X X X X X X X X
AEs X
VS5 X X X
12-lead ECG6 X X X X X X X X
COPD exacerbation 
assessment

X X X X

Clinical laboratory 
tests7

X X X X X X X

Urine pregnancy 
tests

X X X X X

PGx Sampling X X X X X X X X X
PK Sampling8 X X X X
Concurrent 
medications
assessment

X X X X X X X X X

Dispense/collect 
rescue medication

X X X X X X X X

Dispense double-
blind medication

X X X X X

Collect double-
blind medication

X X X X X X

Assess 
compliance9

X X X X X X

Source: Applicant’s NDA 205-382 submission dated April 30, 2013, Section 5.3.5.1 (AC4115408, Protocol or Amendment), pg. 32-34 (Table 4)
1 Only if there is no chest X-ray or CT scan available within 6 months prior to Visit 1
2 Performed as follows: pre-bronchodilator testing followed by post-albuterol/salbutamol testing, followed by post-ipratropium testing
3 Performed as follows: 1, 3, and 6 hours; At Visit 2, pre-dose measurements will be obtained at -30 min and -5 min pre-dose.  At Visits 5 and 7, when 
both serial and trough spirometry are to be conducted, the pre-dose serial measurements will consist of the trough measurements obtained at 23 and 
24 hours after the previous day’s morning dose
4 Obtained at 23 and 24 hours after the previous day’s morning dose
5 On Visits 2, 5, and 7 performed pre-dose and 10 and 45 minutes post-dose; on Visits 3, 4, 6, and 8 performed at 23 hours after the previous day’s 
dose
6 Pre-dose and 10 and 45 minutes post-dose
7 Hematology and chemistry
8 Performed pre-dose, and 5 minutes and 15 minutes post-dose
9 Assessed by reviewing device dose counter

Endpoints
Primary Endpoint:

 Trough FEV18 on Treatment Day 85

Secondary Endpoint:
 Weighted mean FEV1 over 0 to 6 hours post-dose at Day 1, Weeks 4 and 12
 Serial FEV1 at 1, 3, 6, 23, and 24 hours post-dose at Day 1 and Week 12

Other Endpoints:
 Trough FEV1 at Day 2, Weeks 2, 4, 8 and 12
 Serial FEV1 1, 3, and 6 hours post-dose at Week 4

                                           
8

Trough FEV1 on Day 85 is defined as the mean of the FEV1 values obtained 23 and 24 hours after 
dosing on Treatment Day 84.
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 Trough FVC at Day 2, Weeks 2, 4, 8 and 12, and Day 85
 Weighted mean FVC over 0-6 hours post-dose at Day 1, Week 4 and 12
 Serial FVC at 1, 3, 6, 23 and 24 hours post-dose at Day 1 and Week 12
 Serial FVC at 1, 3, and 6 hours post-dose at Week 4
 Rescue albuterol/salbutamol use (percent of rescue-free days and puffs/day)
 Mean TDI foal score at Weeks 4, 8, and 12
 Proportion of responders to TDI
 Time to onset (defined as an increase of 100 mL above baseline in FEV1) during 

0 to 6 hours post-dose of Day 1
 Proportion of subjects achieving an increase in FEV1 of ≥ 12% and ≥ 200 mL 

above baseline at any time during 0-6 hours post-dose on Day 1
 Proportion of patients with an increase of ≥ 100 mL above baseline in trough 

FEV1

Health-Related Quality of Life/Health Outcomes:
 St. George’s Respiratory Questionnaire (SGRQ)

Pharmacokinetics:
 Plasma concentrations and derived PK parameters

Statistical Considerations
Sample Size:
A sample size of 56 evaluable patients in each treatment arm was estimated to have 
90% power to detect an 130 mL difference between from placebo in trough FEV1, 
assuming a standard deviation of 210 mL and a two-sided 5% significance level.

The Applicant anticipated a 15% withdrawal rate; as a result, it was estimated that 66
randomized patients were needed per treatment arm in order to obtain the desired 
number of evaluable patients.

Analysis Population:
The primary population for all data analyses was specified to be the Intent-to-Treat (ITT) 
Population, defined as all patients randomized to treatment who received at least one 
dose of randomized trial medication in the treatment period; patients were to be 
included in an analysis of a particular outcome if they provided at least one on-treatment 
assessment of that outcome.

Primary Efficacy Analysis:
The analysis of the primary endpoint, trough FEV1 on Day 85, was prespecified to be a 
mixed model repeated measures (MMRM) analysis, including trough FEV1 recorded at 
each of Days 2, 14, 28, 56, 84, and 85, and performed for the ITT Population.
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Multiplicity:
In order to account for multiplicity, the protocol specified a step-down closed testing 
procedure for the primary endpoint, using the following hierarchy: UMEC 125 mcg vs. 
placebo, followed by UMEC 62.5 mcg vs. placebo.

Interim Analysis:
No interim analysis was planned.

Protocol Amendments
No protocol amendments were submitted for Trial AC4115408.

24-week Placebo-controlled Trials
The administrative information and protocol for the two 24-week placebo-controlled 
trials are presented below.  These trials each compared UMEC/VI (125 mcg/25 mcg in 
Trial DB2113361 and 62.5 mcg/25 mcg in Trial DB2113373) to placebo and to the 
UMEC (125 mcg in Trial DB2113361 and 62.5 mcg in Trial DB2113373) and VI 
monotherapies.  

The use of a placebo control arm in the UMEC/VI development program is acceptable 
given the following: 1) patients in the placebo arms were not untreated, since they were 
allowed to use short-acting beta agonists as needed; 2) inhaled corticosteroids at stable 
doses were also permitted; 3) patients who experienced a COPD exacerbation were 
withdrawn from the trial; 4) there was close clinical monitoring for COPD exacerbations; 
and 5) the informed consent documents clearly described the presence of a placebo 
arm, the possibility of no direct benefit with trial participation, and the availability of 
alternative treatment choices.

As Trials DB2113361 and DB2113373 were replicate in design (with the exception of 
the UMEC/VI and UMEC dose evaluated), a single protocol summary pertinent to both 
trials is provided.  The protocol for these trials was amended twice; the summary below 
is based on the final version of the protocol.  A description of the changes provided by 
the two protocol amendments follows the summary.

Administrative Information
DB2113361

 Study Title: “A 24-Week, Randomized, Double-Blind, Placebo-Controlled Study 
to Evaluate the Efficacy and Safety of GSK573719/GW632444 Inhalation Powder 
and the Individual Components Delivered Once-Daily via a Novel Dry Powder 
Inhaler in Subjects with Chronic Obstructive Pulmonary Disease.”

 Study Dates: March 22, 2011 – April 19, 2012
 Study Sites: A total of 153 centers in the United States, Belgium, Denmark, 

Estonia, France, Germany, Hungary, Japan, The Netherlands, Norway, 
Philippines, Slovakia, Sweden, and Ukraine
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 Study Report Date: September 11, 2012

DB2113373
 Study Title: “A 24-Week, Randomized, Double-Blind, Placebo-Controlled Study 

to Evaluate the Efficacy and Safety of GSK573719/GW642444 Inhalation Powder 
and the Individual Components Delivered Once-Daily via a Novel Dry Powder 
Inhaler in Subjects with Chronic Obstructive Pulmonary Disease.”

 Study Dates: March 30, 2011 – April 5, 2012
 Study Sites: A total of 163 centers in the United States, Bulgaria, Canada, Chile, 

Czech Republic, Greece, Japan, Mexico, Poland, Russia, South Africa, Spain, 
and Thailand

 Study Report Date: November 20, 2012

Objectives
Primary:

 To evaluate the efficacy and safety of UMEC/VI, UMEC, and VI when 
administered once-daily via a novel DPI over 24 weeks in patients with COPD

Secondary:
 To characterize the pharmacokinetics (PK) of UMEC and VI administered in 

combination and individually
 To explore the effects of covariates on PK parameters using population PK 

methodology
 To evaluate PK-pharmacodynamic (PD) relationships, if any, between UMEC or 

VI systemic exposure and systemic PD endpoints following administration of 
UMEC/VI and the individual treatments 

Design
This was a randomized, double-blind, placebo-controlled, parallel-group, multicenter 
trial.

Treatments
Patients were randomized 3:3:3:2 to receive one of the following treatments:

 UMEC/VI 125 mcg/25 mcg once daily (Trial DB2113361) or 
UMEC/VI 62.5 mcg/25 mcg once daily (Trial DB2113373)

 UMEC 125 mcg once daily (Trial DB2113361) or 
UMEC 62.5 mcg once daily (Trial DB2113373)

 VI 25 mcg once daily
 Placebo once daily

In addition, patients were provided albuterol/salbutamol for “as-needed” use.

Population
Key Inclusion Criteria:

 Outpatient
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 40 years of age or older
 Females:

o Of non-child bearing potential – OR –
o Of children bearing potential, with a negative pregnancy test at screening, 

and agreed to use contraception as per the protocol
 Diagnosis of COPD consistent the American Thoracic Society (ATS)/ European 

Respiratory Society (ERS) guidelines
 Current or former cigarette smokers with a history of ≥ 10 pack-years
 A post-albuterol/salbutamol FEV1/FVC ratio of < 0.70 and a post-

albuterol/salbutamol FEV1 of ≤70% of predicted normal values using NHANES III 
reference equations at Visit 1

 A score of ≥ 2 on the Modified Medical Research Council Dyspnea Scale 
(mMRC) at visit 1

Key Exclusion Criteria:
 Pregnancy or lactation, either current or planned
 Current diagnosis of asthma
 Known respiratory disorders other than COPD including (but not limited to): α-1 

antitrypsin deficiency, active tuberculosis, bronchiectasis, sarcoidosis, lung 
fibrosis, pulmonary hypertension, and interstitial lung disease

 Other significant diseases, either past or current; patients with cardiovascular 
disease were not specifically excluded

 Chest X-ray or computed tomography (CT) scan9 with clinically significant 
abnormalities not attributable to COPD

 History of allergy or hypersensitivity to any anticholinergic/muscarinic receptor 
antagonist, beta2-agonist, lactose/milk protein or magnesium stearate

 History of narrow-angle glaucoma, prostatic hypertrophy or bladder neck 
obstruction that, in the opinion of the Investigator, contraindicated use of an 
inhaled anticholinergic

 Hospitalization for COPD or pneumonia within 12 weeks prior to Visit 1
 Lung volume reduction surgery within 12 months prior to Visit 1
 A significant abnormal ECG finding on the 12-lead ECG obtained at Visit 1
 A significant abnormal finding on the 24-hour Holter monitoring conducted at Visit 

1 (applicable to a subset of patients)
 Significantly abnormal screening laboratory test results at Visit 1
 Unable to go without albuterol/salbutamol for the 4 hour period prior to spirometry 

testing at each trial visit
 Use of the prohibited medications within certain washout intervals prior to Visit 1,

as summarized in Table 11

                                           
9

If no chest X-ray or CT scan was available from the 6 months prior to Visit 1, then a chest X-ray had to 
be obtained at Visit 1 (except for Germany, where such patients were ineligible).
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 No COPD exacerbation or lower respiratory tract infection during run-in or at Visit 
2

 For patients on ICS, regular use of a stable dose during the run-in period (dose ≤ 
1000 mcg/day of fluticasone propionate or equivalent)

 Completion of the eDiary on at least 4 of the last 7 days of the run-in period 

Withdrawal Criteria:
 COPD exacerbation

The protocol defined COPD exacerbation as an acute worsening of symptoms of
COPD requiring treatment beyond trial medication or rescue 
albuterol/salbutamol, including the use of systemic corticosteroids, antibiotics, 
and/or emergency treatment or hospitalization.  COPD exacerbations were 
considered to be associated with the underlying disease and were not recorded 
as AEs unless the event met criteria necessary to be classified as a serious 
adverse reaction (see Section 7.1.2 of this review).

 Clinically relevant changes in laboratory assessments, per the Investigator’s 
discretion

 Significant abnormal ECG finding
 Significant abnormal finding from 24-hour Holter monitoring (applicable to a 

subset of patients)
 Protocol-defined liver chemistry stopping criteria
 Positive urine pregnancy test

Trial Conduct
The trials consisted of a 7 to 14-day run-in period, a 24-week treatment period, and a 
follow-up period (approximately 7 days), with a total of 10 clinic visits over the entire trial 
duration of approximately 27 weeks.  A trial schematic is presented in Figure 8.

Figure 8. Schematic, Placebo-controlled Trials

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (DB2113361, Protocol or Amendment), pg. 217 (Figure 1)

V1 V2
Day 1

V3
Day 2

V4
Week 4

V5
Week 8

V6
Week 12

V7
Week 16

V8
Week 24

V9
V8 + 1 day

V10

Run-in
7-14 days

Treatment
24 weeks

Follow-up
7±2 days
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Criteria
Screening 
spirometry2

X

mMRC X
Issue eDiary X
Collect eDiary X X
Review eDiary X X X X X X X X X
Issue paper diary X X X X X X
Review and/or 
collect paper diary

X X X X X X X X X

Post-treatment 
spirometry

X

Trough spirometry3 X X X X X X X
6-hour serial 
spirometry4

X X X X

24-hour serial 
spirometry 
(subset)5

X X X

COPD exacerbation 
assessment

X X X X X X X X X X

BDI X
TDI X X X
SOBDA X X X X X X X X X
SGRQ X X X X
Healthcare 
resource utilization

X X X X X X X X

12-lead ECG6 X X X X X
Vital Signs7 X X X X X X X X X X
24-hour Holter 
monitoring (subset)

X X X X

AE assessment X X X X X X X X X X
Pharmacogenetics X
Urine pregnancy X X X X X
Clinical laboratory8 X X X X
Plasma PK9 X X X
Plasma PK 24 
hours (subset)10

X X X

Concurrent 
medications

X X X X X X X X X X

Dispense/collect 
rescue medication

X X X X X X X X X

Dispense double-
blind medication

X X X X X

Collect double-
blind medication

X X X X X X

Assess 
compliance11

X X X X X X

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (DB2113361, Protocol or Amendment), pg. 235-237(Table 6)
1 Only if there is no chest X-ray or CT scan available within 6 months prior to Visit 1
2 Performed as follows: pre-bronchodilator testing followed by post-albuterol/salbutamol testing, followed by post-ipratropium testing
3 Obtained at 23 and 24 hours after the previous day’s morning dose
4 Performed pre-dose and post-dose at 15 and 30 minutes and at 1, 3, and 6 hours
5 Performed pre-dose and post dose at 15 and 30 minutes, and at 1, 3, 6, 12, 15, 21, 23, and 24 hours
6 On Visits 2, 6, and 8 performed pre-dose and 10 and 45 minutes post-dose
7 On Visits 2, 6, and 8 performed pre-dose and 10 and 45 minutes post-dose; on Visits 3, 4, 5, 7, and 9 performed at 23 hours after the previous day’s 
dose
8 Hematology and chemistry
9 Performed pre-dose and at 1 to 15 minutes post-dose
10 Performed pre-dose and at 1 to 15 minutes, 20 minutes to 4 hours, 4.5 hours to 15 hours, and 23 to 24 hours post-dose
11 Assessed by reviewing device dose counter
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Endpoints
Primary Endpoint:

 Pre-dose trough FEV110 on Treatment Day 169

Secondary Endpoint:
 Weighted mean FEV1 over 0 to 6 hours post-dose at Week 24

Other Endpoints:
 Trough FEV1 and weighted mean FEV1 over 0-6 hours post-dose at other time 

points
 Time to onset (defined as an increase of 100 mL above baseline FEV1) during 0-

6 hours post-dose on Treatment Day 1
 Proportion of patients achieving an increase in FEV1 of ≥ 12% and ≥ 200 mL 

above baseline at any time during 0-6 hours post-dose on Treatment Day 1
 Proportion of patients achieving an increase of ≥ 100 mL above baseline in 

trough FEV1
 Serial FEV1 over 0 to 6 hours post-dose (at each time point)
 Serial and trough FVC
 Weighted mean and serial FEV1 over 0 to 24 hours post-dose obtained in a 

subset of patients
 Rescue albuterol/salbutamol use (percentage of rescue-free days and puffs/day)
 Mean TDI focal score at Week 2411

 Mean TDI focal score at other time points
 Proportion of responders to TDI
 Mean SOBDA score
 Proportion of responders to SOBDA
 Time to first COPD exacerbation

Health-Related Quality of Life/Health Outcomes:
 St. George’s Respiratory Questionnaire (SGRQ)

Population PK:
 Plasma concentrations and derived PK parameters for UMEC and VI

Statistical Considerations
Sample Size:
The protocol states that the sample size calculation was performed with the goal of 
providing sufficient power to detect a difference for both the primary and secondary 
endpoints (including TDI, which was designated as a secondary endpoint for the EMA).
                                           
10

Trough FEV1 on Day 169 is defined as the mean of the FEV1 values obtained 23 and 24 hours after 
dosing on Treatment Day 168.
11

Mean TDI focal score was included as a secondary endpoint for submission to EMA; for the FDA 
submission, mean TDI focal score was categorized as an “other endpoint.”
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A sample size of 273 evaluable patients in each active treatment arm and 182 evaluable 
patients in the placebo arm was estimated to have 90% power to detect a 1 unit
difference between treatments in TDI, and >99% power to detect a 100 mL difference 
between UMEC/VI and either UMEC or VI, or between an active treatment and placebo, 
assuming a standard deviation of 210 mL for trough FEV1 and a two-sided 5% 
significance level.  This sample size would provide 90% power to detect a 58 mL 
difference between UMEC/VI and either UMEC or VI, and a 68 mL difference between 
an active treatment and placebo.

The Applicant anticipated a 30% withdrawal rate; as a result, it was estimated that 399 
randomized patients were needed per active treatment arm and 266 randomized 
patients per placebo arm in order to obtain the desired number of evaluable patients.

Analysis Population:
The primary population for all data analyses was specified to be the Intent-to-Treat (ITT) 
Population, defined as all patients randomized to treatment who received at least one 
dose of randomized trial medication in the treatment period; patients were to be 
included in an analysis of a particular outcome if they provided at least one on-treatment 
assessment of that outcome.

Primary Efficacy Analysis:
The analysis of the primary endpoint, trough FEV1 on Day 169, was prespecified to be 
a mixed model repeated measures (MMRM) analysis, including trough FEV1 recorded 
at each of Days 2, 28, 56, 84, 112, 168, and 169, and performed for the ITT Population.

Multiplicity:
In order to account for multiplicity, the protocol specified a step-down closed testing 
procedure, using the following hierarchy: UMEC/VI vs. placebo, UMEC vs. placebo, VI 
vs. placebo, UMEC/VI vs. VI, UMEC/VI vs. UMEC, for the primary and secondary 
endpoints.

Interim Analysis:
No interim analysis was planned.

Protocol Amendments
The original protocol was submitted on January 17, 2011.  Two protocol amendments 
were submitted12 and are summarized below.  The changes provided by these 
amendments are reflected in the protocol description above.

                                           
12

For Trial DB2113361 the original protocol was submitted on January 17, 2011, the first amendment 
was submitted on April 12, 2011, and the second amendment was submitted on October 14, 2011.  For 
Trial DB2113373 the original protocol was submitted on January 17, 2011, the first amendment was 
submitted on April 12, 2011, and the second amendment was submitted on November 7, 2011.
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Protocol Amendment #1:
This protocol amendment replaced the originally planned follow-up phone contact with a 
follow-up clinic visit (Visit 10).  The amendment also provided for clarifications in the 
ECG exclusion and withdrawal criteria, permitted medications, duration of reporting of 
COPD exacerbations, pharmacogenetic analyses, and BDI/TDI administration 
procedures.

Protocol Amendment #2:
This protocol amendment reclassified mean SOBDA score from a secondary endpoint 
to an “other” endpoint.  The amendment also revised the list of trial medical monitors. 

The changes outlined in these amendments do not alter the study design or conduct in 
a major fashion.

Active-comparator Trial
The administrative information and protocol for the active-controlled trial is presented 
below.  This trial compared both doses of UMEC/VI to tiotropium; in addition, the trial 
included UMEC 125 mcg.

The protocol for this trial was amended once; the summary below is based on the final 
version of the protocol.  A description of the changes provided by the single protocol 
amendment follows the summary.

Administrative Information
DB2113374

 Study Title: “A Multicenter Trial Comparing the Efficacy and Safety of 
GSK573719/GW642444 with GSK57319 and with Tiotropium over 24 Weeks in 
Subjects with COPD.”

 Study Dates: March 21, 2011 – April 10, 2012
 Study Sites: A total of 95 centers in the United States, Argentina, Australia, 

Canada, Chile, Germany, South Korea, Mexico, Romania, and South Africa
 Study Report Date: November 27, 2012

Objectives
Primary:

 To compare the efficacy of UMEC/VI with VI (Trial DB2113360) or with UMEC 
125 mcg (Trial DB2113374) and with tiotropium over 24 weeks for the treatment 
of patients with COPD

Secondary:
 To compare effects of UMEC/VI with VI (Trial DB2113360) or with UMEC (Trial 

DB2113374) and with tiotropium on safety and quality of life assessments over 
24 weeks in patients with COPD
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Design
This was a randomized, double-blind, double-dummy, parallel-group, multicenter trial.

Treatments
Patients were randomized 1:1:1:1 to one of the following treatment arms:

 UMEC/VI 125 mcg/25 mcg via DPI + placebo via HandiHaler, once daily
 UMEC/VI 62.5 mcg/25 mcg via DPI + placebo via HandiHaler, once daily
 VI 25 mcg once daily via DPI (Trial DB2113360) or UMEC 125 mcg (Trial 

DB2113374) + placebo via HandiHaler, once daily
 Tiotropium 18 mcg once daily via HandiHaler + placebo via DPI, once daily

In addition, patients were provided albuterol/salbutamol for “as-needed” use.

Population
Key Inclusion Criteria:

 Outpatient
 40 years of age or older
 Females:

o Of non-child bearing potential – OR –
o Of children bearing potential, with a negative pregnancy test at screening, 

and agreed to use contraception as per the protocol
 Diagnosis of COPD consistent ATS/ERS guidelines
 Current or former cigarette smokers with a history of ≥ 10 pack-years
 A post-albuterol/salbutamol FEV1/FVC ratio of < 0.70 and a post-

albuterol/salbutamol FEV1 of ≤70% of predicted normal values using NHANES III 
reference equations at Visit 1

 A score of ≥ 2 on the mMRC at Visit 1

Key Exclusion Criteria:
 Pregnancy or lactation, either current or planned
 Current diagnosis of asthma
 Known respiratory disorders other than COPD including (but not limited to): α-1 

antitrypsin deficiency, active tuberculosis, bronchiectasis, sarcoidosis, lung 
fibrosis, pulmonary hypertension, and interstitial lung disease

 Other significant diseases, either past or current; patients with cardiovascular 
disease were not specifically excluded

 Chest X-ray or CT scan13 with clinically significant abnormalities not attributable 
to COPD

 History of allergy or hypersensitivity to any anticholinergic/muscarinic receptor 
antagonist, beta2-agonist, lactose/milk protein or magnesium stearate

                                           
13

If no chest X-ray or CT scan was available from the 6 months prior to Visit 1, then a chest X-ray had to 
be obtained at Visit 1 (except for Germany, where such patients would be ineligible).
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 History of narrow-angle glaucoma, prostatic hypertrophy or bladder neck 
obstruction that, in the opinion of the Investigator, contraindicated use of an 
inhaled anticholinergic

 Hospitalization for COPD or pneumonia within 12 weeks prior to Visit 1
 Lung volume reduction surgery within 12 months prior to Visit 1
 A significant abnormal ECG finding on the 12-lead ECG obtained at Visit 1
 Significantly abnormal screening laboratory test results at Visit 1
 Unable to go without albuterol/salbutamol for the 4 hour period prior to spirometry 

testing at each trial visit
 Use of the prohibited medications within certain washout intervals prior to Visit 1, 

as summarized in Table 11 (same guidelines as those for the placebo-controlled 
trials)

 Use of oxygen therapy for greater than 12 hours a day
 Daily, prescribed use of short-acting bronchodilators via nebulizer
 Participation in the acute phase of a pulmonary rehabilitation program within 4 

weeks prior to Visit 1
 A known or suspected history of alcohol or drug abuse within 2 years prior to 

Visit 1
 Previous use of UMEC, VI, UMEC/VI or fluticasone furoate/VI

Key Randomization Criteria:
 No evidence of a significantly abnormal 12-lead ECG pre-dose at Visit 2
 No COPD exacerbation or lower respiratory tract infection during run-in or at Visit 

2
 For patients on ICS, regular use of a stable dose during the run-in period (dose ≤ 

1000 mcg/day of fluticasone propionate or equivalent)
 Completion of the eDiary on at least 4 of the last 7 days of the run-in period 
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Withdrawal Criteria:
 COPD exacerbation

The protocol defined COPD exacerbation as an acute worsening of symptoms of 
COPD requiring treatment beyond trial medication or rescue 
albuterol/salbutamol, including the use of systemic corticosteroids, antibiotics, 
and/or emergency treatment or hospitalization.  COPD exacerbations were 
considered to be associated with the underlying disease and were not recorded 
as AEs unless the event met criteria necessary to be classified as a serious 
adverse reaction (see Section 7.1.2 of this review).

 Clinically relevant changes in laboratory assessments, per the Investigator’s 
discretion

 Significant abnormal ECG finding
 Protocol-defined liver chemistry stopping criteria
 Positive urine pregnancy test

Trial Conduct
The trials consisted of a 7 to 10-day run-in period, a 24-week treatment period, and a 
follow-up period (approximately 7 days), with a total of 9 clinic visits and one follow-up 
contact by phone14 over the entire trial duration of approximately 26 weeks.  A trial 
schematic is presented in Figure 9.

Figure 9. Schematic, Active-comparator Trials

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1.4 (DB2113360, Protocol Amendment 1), pg. 17 (Figure 1)

Spirometry:
As the Applicant is seeking an indication for the maintenance bronchodilator treatment 
of airflow obstruction, particular focus on the trials’ spirometric assessments is 
warranted. 

Both pre- and post-bronchodilator spirometry was conducted at screening for 
determination of eligibility and calculation of reversibility.  Baseline spirometry was 
conducted at Visit 2 prior to randomization.  Pre-dose trough spirometry was conducted 
at every on-treatment clinic visit after randomization.  In addition, six-hour post-dose 

                                           
14

Except for patients in Germany, who had a follow-up clinic visit.
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SOBDA X X X X X X X X
SGRQ X X X X
EQ-5D X X X X
CAT X X X
Healthcare 
resource utilization

X x X X X X X

Device preference 
questionnaire

X X

Concurrent 
medications

X X X X X X X X X X

Dispense rescue 
medication

X X X X X X X X

Collect rescue 
medication

X X X X X X X X X

Dispense double-
blind medication

X X X X X

Collect double-
blind medication

X X X X X X

Assess 
compliance8

X X X X X X

Issue eDiary X
Review eDiary X X X X X X X X X
Collect eDiary X X
Assess eDiary 
compliance

X X X X X X X X X

Dispense peak flow 
meter

X

Collect peak flow 
meter

X X

Issue paper diary X X X X X X
Review paper diary X X X X X X X X X
Collect paper diary X X X X X X X
Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (DB2113360, Protocol Amendment 1), pg. 37-39 (Table 5)
1 Only if there is no chest X-ray or CT scan available within 6 months prior to Visit 1
2 Performed as follows: pre-bronchodilator testing followed by post-albuterol/salbutamol testing, followed by post-ipratropium testing
3 Obtained at 23 and 24 hours after the previous day’s morning dose
4 Performed pre-dose and post-dose at 15 and 30 minutes and at 1, 3, and 6 hours
5 On Visits 2, 6, and 8 performed pre-dose and 10 and 45 minutes post-dose; on Visits 3, 4, 5, 7, and 9 performed at 23 hours after the previous day’s 
dose
6 On Visits 2, 6, and 8 performed pre-dose and 10 and 45 minutes post-dose
7 Hematology and chemistry
8 Assessed by reviewing device dose counter for novel DPI, and by reviewing remaining blister doses for tiotropium

Endpoints
Primary Endpoint:

 Pre-dose trough FEV115 on Treatment Day 169

Secondary Endpoint:
 Weighted mean FEV1 over 0 to 6 hours post-dose at Week 24

Other Endpoints:
 Mean SOBDA score
 Mean TDI focal score

                                           
15

Trough FEV1 on Day 169 is defined as the mean of the FEV1 values obtained 23 and 24 hours after 
dosing on Treatment Day 168.
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 Trough FEV1 and weighted mean FEV1 over 0-6 hours post-dose at other time 
points

 Rescue albuterol/salbutamol use
 Time to onset during 0 to 6 hours post-dose on Treatment Day 1
 Proportion of patients achieving an increase in FEV1 of ≥ 12% and ≥ 200 mL 

above baseline at any time during 0-6 hours post-dose on Treatment Day 1
 Proportion of patients achieving an increase of ≥ 100 mL above baseline in 

trough FEV1
 Serial FEV1 over 0 to 6 hours post-dose (at each time point)
 Serial and trough FVC
 Proportion of responders to SOBDA
 Proportion of responders to TDI
 Morning PEF
 Time to first COPD exacerbation 
 Patient device preference

Health-Related Quality of Life/Health Outcomes:
 St. George’s Respiratory Questionnaire (SGRQ)
 EQ-5D health outcome assessment
 COPD Assessment Test (CAT)
 Healthcare resource utilization

Statistical Considerations
Sample Size:
The protocol states that the sample size calculation was performed with the goal of 
providing sufficient power to detect a difference in the comparisons conducted for the 
primary endpoint (trough FEV1) within each trial, as well as to detect a difference 
between UMEC/VI and tiotropium for TDI in a meta-analysis using both trials; the latter 
analysis is intended to support EMA registration. 

A sample size of 94 evaluable patients per arm was estimated to have 90% power to 
detect a 100 mL difference in trough FEV1 between treatments, assuming a standard 
deviation of 210 mL for trough FEV1 and a 2-sided 5% significance level.  In order to 
provide additional safety data, the planned number of evaluable patients was set at 146 
per treatment arm; this sample size would yield 98% power to detect a 100mL 
difference in trough FEV1.

The Applicant anticipated a 30% withdrawal rate; as a result, it was estimated that 208 
randomized patients were needed per treatment arm in order to obtain the desired 
number of evaluable patients.
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Analysis Population:
The primary population for all data analyses was specified to be the ITT Population, 
defined as all patients randomized to treatment who received at least one dose of 
randomized trial medication in the treatment period; patients were to be included in an 
analysis of a particular outcome if they provided at least one on-treatment assessment 
of that outcome.

Primary Efficacy Analysis:
The analysis of the primary endpoint, trough FEV1 on Day 169, was prespecified to be 
a mixed model repeated measures (MMRM) analysis, including trough FEV1 recorded 
at each of Days 2, 28, 56, 84, 112, 168, and 169, and performed for the ITT Population.

Multiplicity:
In order to account for multiplicity, the protocol specified a step-down closed testing 
procedure, using the following hierarchy: 

 Primary endpoint:
o UMEC/VI 125 mcg/25 mcg vs. tiotropium
o UMEC/VI 125 mcg/25 mcg vs. VI (Trial DB2113360) or vs. UMEC 125 

mcg (Trial DBD2113374)
 Secondary endpoint, weighted mean FEV1 over 0 to 6 hours at Week 24

o UMEC/VI 125 mcg/25 mcg vs. tiotropium
o UMEC/VI 125 mcg/25 mcg vs. VI (Trial DB2113360) or vs. UMEC 125 

mcg (Trial DBD2113374)
 Primary endpoint:

o UMEC/VI 62.5 mcg/25 mcg vs. tiotropium
o UMEC/VI 62.5 mcg/25 mcg vs. VI (Trial DB2113360) or vs. UMEC 125 

mcg (Trial DBD2113374)
 Secondary endpoint, weighted mean FEV1 over 0 to 6 hours at Week 24

o UMEC/VI 62.5 mcg/25 mcg vs. tiotropium
o UMEC/VI 62.5 mcg/25 mcg vs. VI (Trial DB2113360) or vs. UMEC 125 

mcg (Trial DBD2113374)

Interim Analysis:
No interim analysis was planned.

Protocol Amendments
The original protocol was submitted on January 17, 2011.  One protocol amendment 
was submitted on July 5, 2011, and is summarized below.  The changes provided by 
this amendment are reflected in the protocol description above.

Protocol Amendment #1:
This protocol amendment provided the option of a clinic visit for the follow-up contact in 
countries where required (i.e., Germany).  This amendment also reclassified mean 
SOBDA score from a secondary endpoint to an “other” endpoint, and modified the 
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statistical testing hierarchy.  In addition, the amendment also provided for clarifications 
in the ECG exclusion and withdrawal criteria, permitted medications, duration of 
reporting of COPD exacerbations, dosing of tiotropium and placebo capsules, eDiary 
compliance notification, and BDI/TDI administration procedures.  The changes outlined 
in this amendment do not alter the study design or conduct in a major fashion.

Exercise Endurance Trials
The administrative information and protocol for the two exercise endurance trials are 
presented below.  These trials each evaluated both doses of UMEC/VI, both doses of 
UMEC, VI, and placebo.  As these trials were replicate in design (except for minor 
exceptions which are noted), a single protocol summary pertinent to both trials is 
provided below.

The protocol for these trials was amended once; the summary below is based on the 
final version of the protocol.  A description of the changes provided by the single 
protocol amendment follows the summary.

Administrative Information
DB2114417

 Study Title: “An exercise endurance study to evaluate the effects of treatment of 
COPD patients with a dual bronchodilator: GSK573719/GW642444”

 Study Dates: March 16, 2011 – June 14, 2012
 Study Sites: A total of 31 centers in the United States, Germany, United 

Kingdom, Bulgaria, Estonia, and Russia
 Study Report Date: October 17, 2012

DB2114418
 Study Title: “An exercise endurance study to evaluate the effects of treatment of 

COPD patients with a dual bronchodilator: GSK573719/GW642444”
 Study Dates: March 16, 2011 – July 16, 2012
 Study Sites: A total of 42 centers in the United States, Czech Republic, South 

Africa, Denmark, Canada, Ukraine, and the United Kingdom
 Study Report Date: October 2012

Objectives
Primary:

 To evaluate the effect of UMEC/VI on pre-dose FEV1 and exercise endurance 
over 12 weeks in patients with COPD

Secondary:
 To evaluate the effect of UMEC/VI, its components, and placebo on measures of 

hyperinflation and post-dose lung function over 12 weeks in patients with COPD
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Design
This was a randomized, double-blind, placebo-controlled, 2-period, incomplete block, 
cross-over trial.

Treatments
Patients were randomized to one of 26 sequences which included two of the following 
treatments:

 UMEC/VI 125 mcg/25 mcg once daily
 UMEC/VI 62.5 mcg/25 mcg once daily
 UMEC 125 mcg once daily
 UMEC 62.5 mcg once daily
 VI 25 mcg once daily
 Placebo once daily

Each treatment was delivered via DPI for a duration of 12 weeks.

In addition, patients were provided albuterol/salbutamol for “as-needed” use throughout 
the trial.  Short-acting anticholinergics, while prohibited for the 4 hours prior to Visit 1, 
were permitted during the run-in and washout periods

Population
Key Inclusion Criteria:

 Outpatient
 40 years of age or older
 Females:

o Of non-child bearing potential – OR –
o Of children bearing potential, with a negative pregnancy test at screening, 

and agreed to use contraception as per the protocol
 Diagnosis of COPD consistent ATS/ERS guidelines
 Current or former cigarette smokers with a history of ≥ 10 pack-years
 A post-albuterol/salbutamol FEV1/FVC ratio of < 0.70 and a post-

albuterol/salbutamol FEV1 of ≥35% and ≤70% of predicted normal values using 
NHANES III reference equations at Visit 1

 A score of ≥ 2 on the mMRC at Visit 1
 A resting functional residual capacity (FRC) of ≥120% of predicted normal at Visit 

1

Key Exclusion Criteria:
 Pregnancy or lactation, either current or planned
 Current diagnosis of asthma
 Known respiratory disorders other than COPD including (but not limited to): α-1 

antitrypsin deficiency, active tuberculosis, bronchiectasis, sarcoidosis, lung 
fibrosis, pulmonary hypertension, and interstitial lung disease
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 Other significant diseases, either past or current; patients with cardiovascular 
disease were not specifically excluded

 Chest X-ray or CT scan16 with clinically significant abnormalities not attributable 
to COPD

 History of allergy or hypersensitivity to any anticholinergic/muscarinic receptor 
antagonist, beta2-agonist, lactose/milk protein or magnesium stearate

 History of narrow-angle glaucoma, prostatic hypertrophy or bladder neck 
obstruction that, in the opinion of the Investigator, contraindicated use of an 
inhaled anticholinergic

 Hospitalization for COPD or pneumonia within 12 weeks prior to Visit 1
 Lung volume reduction surgery within 12 months prior to Visit 1
 A significant abnormal ECG finding on the 12-lead ECG obtained at Visit 1
 Significantly abnormal screening laboratory test results at Visit 1
 Unable to go without albuterol/salbutamol for the 4 hour period prior to spirometry 

testing at each trial visit
 Use of the prohibited medications within certain washout intervals prior to Visit 1, 

as summarized in Table 11 (same guidelines as those for the placebo-controlled 
trials)

 Use of oxygen therapy for greater than 12 hours a day
 Daily, prescribed use of short-acting bronchodilators via nebulizer
 Participation in the acute phase of a pulmonary rehabilitation program within 4 

weeks prior to Visit 1
 A known or suspected history of alcohol or drug abuse within 2 years prior to 

Visit 1

Key Randomization Criteria:
 No evidence of a significantly abnormal 12-lead ECG pre-dose at Visit 4
 No COPD exacerbation or lower respiratory tract infection during run-in or at Visit 

4
 For patients on ICS, regular use of a stable dose during the run-in period (dose ≤ 

1000 mcg/day of fluticasone propionate or equivalent)
 Demonstrated ability to properly perform the Endurance Shuttle Walk Test 

(ESWT) at Visit 3 or 4
 ESWT exercise endurance time ≤ 15 minutes, and with variability no greater than 

> 2 minutes, at visit 3 or 4
 SpO2 of ≥ 85% during the ESWT at Visit 3, with no need for supplemental 

oxygen
 Ability to properly use inhaler after 3 demonstrations

                                           
16

If no chest X-ray or CT scan was available from the 6 months prior to Visit 1, then a chest X-ray had to 
be obtained at Visit 1 (except for Germany, where such patients would be ineligible).
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Withdrawal Criteria:
 Significant abnormal ECG finding
 Protocol-defined liver chemistry stopping criteria
 Positive pregnancy test

The protocol for these trials also stated that patients experiencing a COPD exacerbation
during the treatment periods would be withdrawn from the trial.

Trial Conduct
The trials consisted of a 12 to 21-day run-in period, two 12-week treatment periods 
separated by a 14 day washout period, and a safety follow-up visit 7 days after the end 
of treatment period two.  A trial schematic is presented in Figure 10.

Figure 10. Schematic, Exercise Endurance Trials

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (DB2114417, Protocol Amendment  1), pg. 17 (Unnumbered 
Figure)
Key: S=screening; R=randomization

ISWT and ESWT:
Given the trials’ stated objective, description of the trials’ assessment of exercise 
endurance is warranted; however, it should be noted that the Applicant is not seeking 
an exercise claim.  As will be discussed in Section 6, these trials provide additional 
trough FEV1 data, and also allow for a direct comparison of UMEC/VI 62.5 mcg/25 mcg 
and 125 mcg/25 mcg.

The incremental shuttle walk test (ISWT) was demonstrated at Visit 1 and performed at 
Visits 2 and 8.  The ISWT was conducted on a flat 10-meter long course, with 
monitoring of heart rate and arterial oxygen saturation (via pulse oximeter).  Patients 
were instructed to walk at a predetermined rhythm, as dictated by an audio signal, with 
an initial speed of 0.5 m/sec.  Speed was increased by 0.17 m/sec every minute until 
patient reached maximal capacity.

The endurance shuttle walk test (ESWT) was performed at Visits 3-7 and 9-12 on the 
same course as that used for the ISWT.  Speed was set to correspond to 85% of 
maximal oxygen uptake.  Observers recorded a patient’s reason for halting.  In addition, 

Run-in
12-21 days

Treatment Period 1
12 weeks

Follow-up
7 days

Washout
14 days

Treatment Period 2
12 weeks

V2V1
S

V3 V5 V6 V7 V8 V9 V10 V11 V12 V13V4
R
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Issue/collect 
double-blind diary

X X X X X

Exercise dyspnea 
scale

X X X X X X X X X

Inhaler use 
assessment

X X X

Ease of use 
assessment

X

Concomitant 
medications 
assessment

X X X X X X X X X X X X X

Exercise IC 
(subset, Trial 
DB2114417 only)

X X X X X X X X X

Cardio-respiratory 
assessment 
(subset, Trial 
DB2114417 only)

X X X X X X X X X

Dispense/collect 
rescue medication

X X X X X X X X X X X X X

Dispense trial 
medication

X X

Collect trial 
medications and 
assess compliance

X X X X X

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (DB2114417, Protocol Amendment  1), pg. 38-41 (Table 3)
Key: EW=early withdrawal; IC=inspiratory capacity; R=randomization
1 Only if there is no chest X-ray or CT scan available within 6 months prior to Visit 1
2 Performed as follows: pre-bronchodilator testing followed by post-albuterol/salbutamol testing, followed by post-ipratropium testing
3 Pre-dose and 45 minutes post-dose
4 Hematology and chemistry

Endpoints
Primary Endpoints:

 Exercise endurance time (EET) post-dose at Week 12
 Trough FEV1 at Week 12

Secondary Endpoints:
 Inspiratory Capacity (IC) at Week 12
 Functional Residual Capacity (FRC) at Week 12
 Residual Volume (RV) at Week 12
 3-hour post-dose FEV1 at Week 12

Other Endpoints:
 Rescue medication use
 Ease of use of Novel DPI
 Exercise Inspiratory Capacity (subset)
 Cardio-respiratory measurements (subset)
 Exercise Dyspnea Scale

Statistical Considerations
Sample Size:
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A sample size of 208 evaluable patients per arm was estimated to have 94% power to 
detect a 70 sec difference in EET between either of the UMEC/VI doses and placebo at 
the two-sided 5% significance level, assuming a standard deviation of 160 seconds and 
a correlation of 0.5 between measurements on the same subject.  This sample size was 
also estimated to provide 92% power to detect a 100 mL difference in trough FEV1 
between either dose of UMEC/VI and placebo at the two-sided 5% significance level, 
assuming a standard deviation of 168 mL.

The Applicant anticipated a 30% withdrawal rate; as a result, it was estimated that 312
randomized patients were needed in order to obtain the desired number of evaluable 
patients.

Analysis Population:
The primary population for all data analyses was specified to be the ITT Population, 
defined as all patients randomized to treatment who received at least one dose of 
randomized trial medication in the treatment period; patients were to be included in an 
analysis of a particular outcome if they provided at least one on-treatment assessment 
of that outcome.

Primary Efficacy Analysis:
The analysis of the each of the two primary endpoints, 3-hour post EET at Week 12 and 
trough FEV1 at Week 12, was prespecified to be a mixed model repeated measures 
(MMRM) analysis, including data recorded at each of Days 2, Week 6, and Week 12.

Multiplicity:
In order to account for multiplicity, the protocol specified a step-down testing procedure, 
using the following hierarchy: 

 3 hour post-dose EET for UMEC/VI 125 mcg/25 mcg vs. placebo
 Trough FEV1 for UMEC/VI 125 mcg/25 mcg vs. placebo
 3 hour post-dose EET for UMEC/VI 62.5 mcg/25 mcg vs. placebo
 Trough FEV1 for UMEC/VI 62.5 mcg/25 mcg vs. placebo

Interim Analysis:
No interim analysis was planned.

Protocol Amendments
The original protocol was submitted on January 17, 2011.  One protocol amendment 
was submitted on June 22, 2011, and is summarized below.  The changes provided by 
this amendment are reflected in the protocol description above.

Protocol Amendment #1:
This protocol amendment provided for the use of short-acting anticholinergics during the 
run-in and washout periods, as well as clarified the timing of spirometry testing and the 
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ISWT.  In addition, the amendment clarified the trial’s permitted medications as well as 
the 12-lead ECG exclusion and withdrawal criteria.  The protocol amendment for 
DB2114418 also omitted the inhaler use and ease of use assessment for patients in 
Canada.

6 Review of Efficacy

Efficacy Summary

Evidence of efficacy comes predominantly from the two placebo-controlled efficacy and 
safety trials evaluating UMEC 62.5 mcg: one 12-week trial (AC4115408), and one 24-
week trial (DB2113373).  The 12-week trial evaluated two doses of umeclidinium, 62.5 
mcg and 125 mcg, while the 24-week trial evaluated only UMEC 62.5.  An additional 24-
week placebo-controlled trial (DB2113361) evaluated UMEC 125 mcg.  Results from 
Trial DB2113361 are reviewed in order to provide additional context; however, efficacy 
results for the higher UMEC dose cannot be extrapolated to the lower UMEC dose.  
Only the 62.5 mcg dose is being proposed by the Applicant.  The 24-week trials, which 
were replicate in design, were designed primarily to provide factorial support for a 
related combination product, UMEC/VI.  These three trials included patients with 
moderate to very severe COPD (GOLD stages II-IV), and the primary efficacy endpoint 
was trough FEV1 at the end of treatment (Day 85 for Trial AC4115408 and Day 169 for 
the 24-week trials).  

Results for the comparison between UMEC 62.5 mcg and placebo in two efficacy trials 
are statistically significant, with an effect size ranging from 0.115 L in Trial DB2113373 
to 0.127 L in Trial AC4115408.  Similarly, results for the comparison between UMEC 
125 mcg and placebo in two efficacy trials are statistically significant, with an effect size 
ranging from 0.152 L in the Trial AC4115408 to 0.160 L in Trial DB2113361.  The point 
estimates observed for each nominal dose are consistent across trials, in spite of the 
difference in treatment duration.  A small increase in the magnitude of the treatment 
effect is noted for the higher UMEC dose (0.152 L for UMEC 125 mcg versus 0.127 L 
for UMEC 62.5 mcg) in Trial AC4115408, which included a head-to-head comparison of 
the two doses.  Taken together, these trials provide replicate, statistically significant 
evidence of a treatment effect for both doses of the UMEC versus placebo.  Focusing 
on the results for UMEC 62.5 mcg, the dose proposed for approval, the magnitude of 
the treatment effect compared to placebo (0.115 L – 0.127 L) represents an outcome 
that is likely to be clinically meaningful.  Moreover, the results of Trials DB2113361 and 
DB2113373 provide evidence of persistence of efficacy for up to 6 months.  

These results were robust to analyses conducted for various subgroups based on 
demographic factors (age, gender, geography) and on disease and other characteristics 
(COPD severity, concomitant ICS use, bronchodilator reversibility, and smoking status).  
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   Min, Max 40,86 40,93 40,86
Sex, n
   Male, n (%)

623
412 (66)

487
342 (70)

698
460 (66)

Race*, n
   White, n (%)   
   African America/
      African heritage, n (%)
   Asian, n (%)
   American Indian or 
      Alaska native, n (%)   
   Native Hawaiian or other
      Pacific Islander, n (%)   

623
534 (86)

19 (3)
57 (9)

1 (<1)

0

487
415 (85)

15 (3)
42 (9)

3 (<1)

0

698
594 (85)

12 (2)
83 (12)

0

0
Ethnicity, n
   Hispanic/Latino, n (%)
   Not Hispanic/Latino, n 
(%)

623
26 (4)

597 (96)

487
37 (8)

450 (92)

698
42 (6)

656 (94)

Height (cm), n
   Mean
   SD
   Min, Max

623
168.7
9.05

139,190

487
168.9
9.36

138,200

698
169.1
8.82

142,198
Weight (kg), n
   Mean
   SD
   Min, Max

623
76.78

19.449
34.0,170.0

487
76.34

19.591
34.0, 169.0

698
75.63

18.457
33.8, 160.1

BMI (kg/m2), n
   Mean
   SD
   Min, Max

623
26.84
5.959

12.3, 50.7

487
26.62
5.891

12.5, 53.9

698
26.32
5.696

14.4, 56.7
Smoking status at 
Screening, n
   Current smoker, n (%)
   Former smoker, n (%)

623
329 (53)
294 (47)

487
244 (50)
243 (50)

698
353 (51)
345 (49)

Source: Applicant’s NDA 205-382 Submission dated April 30, 2013, Section 5.3.5.3 (ISE), pg. 98 (Table 28); pg. 102 (Table 32)
*Applicant’s table includes additional subcategories for race

Demographic and baseline characteristics were generally well balanced across 
treatment arms.  A slightly higher percentage of males and persons reporting 
Hispanic/Latino ethnicity was observed for the UMEC 62.5 mcg arm compared to the 
other treatment groups. Patients of African American or African heritage accounted for 
3% of the overall ITT population in the efficacy trials and 10% of patients at U.S. sites in 
the 24-week trials; the prevalence of COPD among non-Hispanic black adults in the 
United States in 2007-2009 (annual average) was 4.4%.17

                                           
17

Akinbami LJ, Liu X. Chronic obstructive pulmonary disease among adults aged 18 and over in the 
United States, 1998-2009.  NCHS Data Brief.  2011; 63:1-8.
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   Completed*

   Withdrawn 
387 (70)
168 (30)

324 (78)
94 (22)

477 (76)
152 (24)

Primary Reason/
   Subreason for
   Withdrawal#

   Adverse event
   Lack of Efficacy
      Exacerbation
   Protocol deviation
   Met protocol-defined
   stopping criteria
      ECG abnormality
      Holter abnormality      
      Lab abnormality
   Study closed/terminated   
   Lost to follow-up
   Withdrew consent
      Patient relocated
      Frequency of visits
      Burden of procedures
      Other

26  (5)
81 (15)
60 (11)

8 (1)

25 (5)
16 (3)
9 (2)

0
0

1 (<1)
27 (5)
3 (<1)
5 (<1)
4 (<1)
8 (1)

34 (8)
20 (5)
18 (4)
7 (2)

13 (3)
7 (2)

4 (<1)
2 (<1)

0
0

20 (5)
2 (<1)
1 (<1)
4 (<1)
10 (2)

41 (7)
60 (10)
46 (7)
4 (<1)

22 (3)
14 (2)
8 (1)

0
0

2 (<1)
23 (4)
1 (<1)

0 
4 (<1)
15 (2)

Source: Applicant’s NDA 205-382 Submission dated April 30, 2013, Section 5.3.5.1 (DB2113361), pg. 75 (Table 10); Section 5.3.5.1 (DB2113373), pg. 74 
(Table 10); Section 5.3.5.1 (DB2113374), pg. 64 (Table 11); Section 5.3.5.3 (ISE), pg. 96 (Table 26)
*A patient was considered to have completed the treatment period if they completed the last clinic visit and did not withdraw at that visit
# Patients recorded only a single primary reason for withdrawal; patients were not required to indicate a sub-reason, and were allowed to mark more 
than one sub-reason, if applicable

ITT Population
The ITT population was defined as all patients randomized to treatment who received at 
least 1 dose of trial medication in the treatment period.  

Withdrawals
Focusing first on the data for the efficacy trials integrated at 12 weeks, the percentage 
of patients who withdrew from the efficacy trials was higher for the placebo arm (30%) 
compared to the active treatment arms (21-24%).  The most commonly reported primary 
reason for withdrawal was “lack of efficacy,” which was also higher for the placebo arm 
(14%) compared to the active treatment arms (5-9%), as was the most commonly 
reported sub-reason “exacerbation” (11% versus 5-7% for the placebo and active 
treatment arms, respectively).  The percentage of patients reporting “adverse event” as 
the primary reason for withdrawal is somewhat higher for the UMEC 62.5 mcg (7%) and 
125 mcg (6%) treatment arms compared to placebo (4%).  The other primary reasons 
and sub-reasons reported for withdrawal were generally balanced across treatment 
arms.  Similar patterns are observed for the efficacy trials integrated at 24 weeks.
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In addition to weighted mean FEV1 over 0 to 6 hours post-dose, Trial AC4115408 also 
included serial FEV1 as a prespecified secondary endpoint.  These results are 
presented in Section 6.1.6, along with results from Trials DB2113361 and DB2113373, 
which included serial FEV1 as an additional endpoint.

6.1.6 Other Endpoints

Additional Spirometric Assessments
In addition to the primary endpoint of trough FEV1 and the secondary endpoint of 0 to 6 
hours weighted mean FEV1, the three efficacy trials also included a number of 
additional spirometric assessments.

Trough FEV1, additional time points
The primary analysis of trough FEV1 was conducted using data at Day 85 (for Trial 
AC4155408) or Day 169 (Trials DB2113361 and DB2113373).  In addition, the three 
efficacy trials analyzed trough FEV1 for other time points during the 12 or 24 week 
treatment period.  Least squares mean change from baseline in trough FEV1 on Days
2, 14, 28, 56, 84 and 85 for Trial AC4115408 is presented in Figure 11.  Least squares 
mean change from baseline in trough FEV1 on Days 2, 28, 56, 84, 112, 168, and 169 
for Trials DB2113361 and DB2113373 are presented in Figure 12 and Figure 13, 
respectively. 

Figure 11. Least Squares Mean Change from Baseline in Trough FEV1 (L) at 
selected time points, Trial AC4115408, ITT Population

Source: Applicant’s NDA 205-382 submission dated April 30, 2013, Section 5.3.5.1 (AC4115408, Study Report Body), pg. 71 (Figure 4)
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Figure 12. Least Squares Mean Change from Baseline in Trough FEV1 (L) at 
selected time points, Trial DB2113361, ITT Population

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (DB2113361, Study Report Body), pg. 96 (Figure 4)

Figure 13. Least Squares Mean Change from Baseline in Trough FEV1 (L) at 
selected time points, Trial DB2113373, ITT Population

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (DB2113373, Study Report Body), pg. 93 (Figure 4)
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Focusing on the results for the monotherapy, in each of the three efficacy trials there is 
separation between the curves for UMEC and placebo at all time points.  This is true for 
both the 62.5 mcg and 125 mcg doses. These results are supportive of the findings for 
the primary endpoint.

Serial FEV1, 0 to 6 hours postdose
Each of the three efficacy trials evaluated FEV1 over the six hours immediately 
following dosing.  The results for serial FEV1, 0-6 hours postdose, at the start of 
treatment (Day 1) and end of treatment (Day 168) are provided in Figure 14 and Figure 
15 for Trials DB2113361 and DB2113373, respectively.  Serial FEV1, 0-24 hours 
postdose, for Trial AC4115048 and a subset of patients in Trials DDB2113361 and 
DB2113374, is discussed below.

Figure 14. Least Squares Mean Change from Baseline in FEV1 (L), 0-6 hours, 23, 
and 24 hours on Day 1 and Day 168, Trial DB2113361, ITT Population

A. Day 1
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B. Day 168

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (DB2113361, Study Report Body), pg. 111, 113 (Figure 10)

Figure 15. Least Squares Mean Change from Baseline in FEV1 (L), 0-6 hours, 23, 
and 24 hours on Day 1 and Day 168, Trial DB2113373, ITT Population

A. Day 1
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B. Day 168

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (DB2113373, Study Report Body), pg. 107,109 (Figure 10)

Focusing on the results for the monotherapy, in each of the 24-week trials there is 
separation between the curves for UMEC and placebo at all time points on both Day 1 
and Day 168.  This is true for both the 62.5 mcg and 125 mcg doses.  These results are 
supportive of the findings for the primary endpoint.

Serial FEV1, 0 to 24 hours postdose
Serial FEV1 over 24 hours postdose was evaluated for all patients in the 12-week trial, 
and at selected sites for a subset of patients in the two placebo-controlled 24-week trials
(approximately 200 from each trial, equivalent to 13% of the ITT population from the two 
trials).  The results for this parameter at the start of treatment (Day 1) and end of 
treatment (Day 84 or Day 168) are provided in Figure 16, Figure 17, and Figure 18 for 
Trials AC4115408, DB2113361, and DB211373, respectively.  
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Figure 16. Least Squares Mean Change from Baseline in FEV1 (L), 0-24 hours on 
Day 1 and Day 84, Trial AC4115408, ITT Population

A. Day 1

B. Day 84

Source: Applicant’s NDA 205-382 submission dated April 30, 2013, Section 5.3.5.1 (AC4115408, Study Report Body), pg. 76 (Figure 6)
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Figure 17. Least Squares Mean Change from Baseline in FEV1 (L), 0-24 hours on 
Day 1 and Day 168, Trial DB2113361, Subpopulation

A. Day 1

B. Day 168

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (DB2113361, Study Report Body), pg. 130-131 (Figure  15)
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Figure 18. Least Squares Mean Change from Baseline in FEV1 (L), 0-24 hours on 
Day 1 and Day 168, Trial DB2113373, Subpopulation

A. Day 1

B. Day 168

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (DB2113373, Study Report Body), pg. 125-126 (Figure  15)
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Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.3 (ISE), pg. 203 (Table 84)

Figure 19. Kaplan-Meier Plot of Time to First On-Treatment COPD Exacerbation, 
Integrated 24-Week Efficacy Trials (DB2113361, DB2113373, DB2113360, 
DB2113374), ITT Population

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.3 (ISE), pg. 205 (Figure 18)

The percentage of patients with a COPD exacerbation was lower for the UMEC 
treatment arms (8-9%) compared to placebo (13%).  Hazard ratios for the comparison 
to placebo were statistically significant for both doses of UMEC; the same was also true 
for both doses of the UMEC/VI combination products compared to placebo (data not 
shown).  The Kaplan-Meier plot of time to first on-treatment COPD exacerbation 
demonstrates a separation between all the active treatment arms and placebo.

While these results suggest a possible favorable impact of UMEC on COPD 
exacerbations, the data must be interpreted with caution; given the design of the trials, 
these analyses are considered to be exploratory in nature.  It should be noted that the 
Applicant is not seeking an indication pertinent to COPD exacerbation.

6.1.7 Subpopulations

The application includes an analysis of efficacy results for various subpopulations, 
including subgroups based on demographics (age, gender, race, geographic region), as 
well as subgroups based on disease and other characteristics (COPD severity,
concomitant ICS use, salbutamol reversibility, and smoking status).  This review 
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Given that the Applicant is not seeking an exercise endurance claim for their proposed 
product, the ETT results are only briefly discussed here.  Statistical significance for the 
co-primary endpoint of 3-hour postdose ETT at Week 12 was demonstrated for 
UMEC/VI (both doses) in only in a single trial (DB2114418; data not shown).  Results 
for 3-hour postdose ETT for UMEC 62.5 mcg compared to placebo were not statistically 
significant in either trial, and statistically significant for UMEC 125 mcg compared to 
placebo in a single trial.  It should be noted that the Agency regards exercise endurance 
as a multi-factorial entity that is influenced by many factors, including ones unrelated to 
COPD.  To that extent, it is difficult to confirm that any change in exercise endurance 
time is solely attributable to a beneficial effect of the proposed product on the lungs.  

7 Review of Safety

Safety Summary

The main safety database for the proposed product consists of 8 clinical trials in 
patients with COPD (the “All Clinical Trials” grouping), and includes 2,706 patients 
across all treatment arms.  Across the four efficacy and one long-term safety trials, 
1,412 patients were treated with either UMEC 62.5 mcg or 125 mcg.  Across the “All 
Clinical Trials” grouping of trials, 524 patients were treated with either UMEC 62.5 mcg 
or 125 mcg for at least 24 weeks, and 133 treated with UMEC 125 mcg for at least 48 
weeks. In addition, as part of the UMEC/VI combination product clinical development 
program, 788 patients were treated with either UMEC/VI 62.5 mcg/25 mcg or 125 
mcg/25 mcg for at least 24 weeks, and 146 were treated with UMEC/VI 125 mcg/25 
mcg for at least 48 weeks.  The extent of exposure was adequate for review.

Safety assessments conducted in the clinical development program include adverse 
event monitoring, clinical laboratory testing, vital signs, 12-lead electrocardiograms, 
Holter monitoring for a subset of patients, and a thorough QT trial.  This battery of 
assessments is considered appropriate for the evaluation of the proposed product.

A total of 16 deaths are reported for the UMEC clinical development program.  In the 
primary efficacy trials, the percentage of patients with fatal events is <1% across all 
treatment groups.  In the long-term safety trial, 1 and 4 deaths are reported for the 
placebo and UMEC 125 mcg arms, respectively.  A review of deaths by system organ 
class and preferred term reveals no discernible pattern in fatalities.  Overall, the fatality 
data is notable only for the low number of events.

The overall percentage of patients with nonfatal SAEs is balanced across treatment 
arms.  Nonfatal SAEs by system organ class and preferred term are also generally 
balanced across groups, with the exception of cardiac disorders in the efficacy trials, 
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which are more common in the active treatment groups (1%) compared to placebo 
(0.2%); however, the absolute number events is small and the pattern is not repeated in 
the long-term safety data.    

The clinical development program prospectively identified adverse events of special 
interest, which included cardiovascular events.  Historically there have been concerns 
about the cardiovascular safety and stroke risk of inhaled anticholinergics; more recent 
controlled clinical data have been reassuring.  The Applicant’s approach to evaluating 
cardiovascular adverse events was two-fold: an analysis of Major Adverse Cardiac 
Events (MACE) was conducted, along with an evaluation of cardiovascular adverse 
events of special interest (AESIs); these analyses represent different approaches to 
assessing the same safety data.  

In both the MACE and cardiovascular AESI analyses a numerical imbalance favoring 
placebo are demonstrated.  In the MACE analysis, the imbalance is noted for narrow 
category of non-fatal myocardial infarction, but not the broader category of non-fatal 
cardiac ischemia.  In the cardiovascular AESI analysis, imbalances favoring placebo are 
observed primarily in the efficacy trials; these include imbalances in serious events 
overall, as well as in the cardiac ischemia and cardiac arrhythmia subgroups of serious 
cardiovascular AESIs.

The review of MACE and cardiovascular AESI analyses for the UMEC/VI 125 mcg/25 
mcg and 62.5 mcg/25 mcg products revealed similar imbalances in cardiovascular 
events, particularly those pertaining to cardiac ischemia.  However, in both the review of 
the combination product and in this review, several features of the observed data 
decrease concern regarding the numerical imbalances observed.  The imbalances 
identified for events pertaining to cardiac ischemia in the cardiovascular AESI analysis 
are observed in the efficacy trials; similar patterns are not demonstrated for the long-
term safety trial.  It is reasonable to expect that a signal for increased cardiac ischemia, 
if it represents a true risk, ought to be observed not just in the efficacy trials, but also in 
the long-term safety trial which evaluated the higher UMEC and UMEC/VI doses for a 
longer duration.  This argument is tempered somewhat, however, by the fact that a 
greater percentage of patients in the UMEC/VI and UMEC treatment arms of the long-
term safety trial withdrew due to abnormalities on ECGs and on 24-hour Holter 
monitoring compared to placebo; the safety profile of these patients after withdrawal 
cannot be known.  Nevertheless, while small numerical imbalances were observed 
between the active treatment arms and placebo in the efficacy trials, the most notable 
feature of these analyses is the overall low number of events observed in the clinical 
development program, which is reassuring.  

With regard to other supportive data, clinical laboratory analyses are notable for a 
numerical increase in the percentage of patients with a creatine kinase shift to high in 
the long-term safety trial.  Similar findings were noted in both the efficacy and long-term 
safety trials in the UMEC/VI clinical program.  Creatine kinase (CK) is a nonspecific 
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marker, and increases in CK occur with a variety of processes including muscle and 
cardiac diseases.  The results of the analyses of vital signs, ECGs, 24-hour Holter 
monitoring, and a thorough QT trial are unremarkable. 

In conclusion, the size of the safety database and extent of exposure were adequate to 
permit review.  While the data raise the possibility of an association between UMEC and 
serious cardiovascular adverse events including those pertaining to ischemia, concern 
is mitigated by both the reassuring safety profile observed in the long-term safety trial, 
as well by the low number of overall events.  The UMEC safety profile is therefore 
adequate to support approval.  

7.1 Methods

7.1.1 Studies/Clinical Trials Used to Evaluate Safety

CLINICAL TRIALS USED TO EVALUATE SAFETY
The protocols for the efficacy and exercise endurance trials are discussed in detail in 
Section 5.3; a brief summary of the safety evaluations conducted in these trials is 
provided below.  This is followed by a description of the protocol for the long-term safety 
trial.

Safety Evaluations, Efficacy and Exercise Endurance Trials
Safety evaluations performed in the efficacy and exercise endurance trials included: 
vital signs, 12-lead ECGs, clinical laboratory assessments, and adverse event 
monitoring, which were conducting according to the schedules provided in Table 10,  
Table 12, Table 13, and Table 14.

In addition, 24-hour Holter monitoring was conducted for a subset of approximately 13% 
in the 24-week placebo-controlled trials (DB2113361 and DB2113373).

Long-Term Safety Trial
The administrative information and protocol for the long-term safety trial (DB2113359) is 
presented below.

The protocol for this trial was amended once; the summary below is based on the final 
version of the protocol.  A description of the changes provided by the single protocol 
amendment follows the summary.

Administrative Information
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DB2113359
 Study Title: “A 52-Week, Multicenter, Randomized, Double-Blind, Parallel-Group, 

Placebo-Controlled Study to Evaluate the Safety and Tolerability of GSK573719 
125 mcg once-daily alone and in combination with GW642444 25 mcg once-daily 
via novel Dry Powder Inhaler (NDPI) in Subjects with Chronic Obstructive 
Pulmonary Disease (COPD).”

 Study Dates: January 27, 2011 – July 23, 2012
 Study Sites: A total of 53 centers in the United States, Chile, Romania, Russian 

Federation, Slovakia, and South Africa
 Study Report Date: November 9, 2012

Objectives
Primary:

 To evaluate the safety and tolerability of UMEC/VI 125 mcg/25 mcg and UMEC 
125 mcg compared with placebo over 52 weeks

Design
This was a randomized, double-blind, placebo-controlled, parallel-group, multicenter 
trial.

Treatments
Patients were randomized 2:2:1 to one of the following treatment arms:

 UMEC/VI 125 mcg/25 mcg once daily
 UMEC 125 mcg once daily
 Placebo DPI once daily

In addition, patients were provided albuterol/salbutamol for “as-needed” use.

Population
Key Inclusion Criteria:

 Outpatient
 40 years of age or older
 Females:

o Of non-child bearing potential – OR –
o Of child bearing potential, with a negative pregnancy test at screening, 

and agreed to use contraception as per the protocol
 Diagnosis of COPD consistent ATS/ERS guidelines
 Current or former cigarette smokers with a history of ≥ 10 pack-years
 A post-albuterol/salbutamol FEV1/FVC ratio of < 0.70 and a post-

albuterol/salbutamol FEV1 of ≥35% and ≤80% of predicted normal values using 
NHANES III reference equations at Visit 1

Key Exclusion Criteria:
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Oral beta2-agonists, long-acting 48 hours
Inhaled LABA 48 hours
LABA/ICS combination products, if 
discontinuing LABA and switching to ICS only

48 hours for the LABA component

Inhaled sodium cromoglycate or nedrocromil 
sodium

24 hours

Oral beta2-agonists, short-acting 12 hours
Inhaled short-acting beta2-agonists% 4 hours
Inhaled short-acting anticholinergics^ 4 hours
Inhaled short-acting anticholinergic/short-acting 
beta2-agonist combination products

4 hours

Any other investigational medication 30 days or within 5 drug half-lives 
(whichever is longer)

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (DB2113359 Protocol Amendment 1), pg. 21-22
(unnumbered table)
*While exclusionary if used in the 6 weeks prior to screening (Visit 1), short-term (≤ 14 days) use of corticosteroids was permitted during 
the trial for the treatment of COPD exacerbations
# While exclusionary if used in the 6 weeks prior to screening (Visit 1), short-term (≤ 14 days) use of antibiotics was permitted for the 
treatment of COPD exacerbations, lower respiratory tract infections, and non-respiratory tract infections
@Consistent use of an ICS at a dose ≤ 1000 mcg of fluticasone propionate was permitted; ICS use could not be initiated or discontinued 
within 30 days prior to Visit 1
%Use of trial provided albuterol/salbutamol was permitted during the trial, except in the 4 hours prior to spirometry testing
^Use of ipratropium bromide was permitted during the trial, except in the 4 hours prior to spirometry testing

 Use of oxygen therapy for greater than 12 hours a day
 Daily, prescribed use of short-acting bronchodilators via nebulizer
 Use of continuous positive pressure ventilation (CPAP), nocturnal positive 

pressure, or non-invasive positive pressure ventilation (NIPPV), including use for 
sleep apnea

 Participation in the acute phase of a pulmonary rehabilitation program within 4 
weeks prior to Visit 1

 A known or suspected history of alcohol or drug abuse within 2 years prior to 
Visit 1

 Previous use of UMEC, VI, UMEC/VI, fluticasone furoate/VI, or GSK233705/VI

Key Randomization Criteria:
 No evidence of a significantly abnormal 12-lead ECG pre-dose at Visit 2
 No COPD exacerbation or lower respiratory tract infection during run-in or at Visit 

2

Withdrawal Criteria:
 Clinically important changes in laboratory assessments, per the Investigator’s 

discretion
 Significant abnormal ECG finding
 Significant abnormal finding on 24-hour Holter monitoring
 Protocol-defined liver chemistry stopping criteria
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 Positive urine pregnancy test

Trial Conduct
The trial consisted of a 7 to 10-day run-in period, a 52-week treatment period, and a 
follow-up period (approximately 7 days), with a total of 7 clinic visits and a follow-up 
contact by phone over the entire trial duration of approximately 54 weeks.  A trial 
schematic is presented in Figure 20.

Figure 20. Schematic, Long-term Safety Trial

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (DB2113359 Protocol Amendment 1)
* The Trial also included the option of a re-screening visit (Visit 1A) for patients who failed initial screening due to a COPD exacerbation, lower 
respiratory tract infection or another reason (per approval of the Applicant) during run-in or at Visit 2

Holter Monitoring:
Twenty-four hour Holter monitoring was conducted at screening (Visit 1) and during the 
treatment period at 3, 6, 9, and 12 months (Visits 4, 5, 6, and 7, respectively).  

Spirometry:
Both pre- and post-bronchodilator spirometry was conducted at screening (Visit 1) for 
determination of eligibility and calculation of reversibility.  Pre-dose (trough) spirometry 
was conducted at Visits 2-7.  

Spirometry was to be conducted using equipment meeting or exceeding ATS minimal 
performance recommendations, with all sites using standardized equipment provided by 
an external vendor.  For FEV1 and FVC, at least 3 (and no more than 8) acceptable 
efforts were to be obtained; the largest FEV1 and FVC from the 3 acceptable efforts 
were to be recorded, regardless of whether they were obtained from the same effort.  
Spirometric assessments were to be initiated between 6:00 AM and 10:00 AM, and
albuterol/salbutamol and/or ipratropium bromide was to be withheld for at least 4 hours.  
At Visit 1, COPD medications had to be withheld as specified in the exclusion criteria; at 
Visits 3 through 7, the morning dose of blinded trial drug was to be withheld.  In 
addition, patients were to refrain from smoking and from drinking caffeinated beverages 
for 1 hour and 2 hours prior to testing, respectively.

COPD exacerbations:
The protocol defined COPD exacerbations as a worsening of symptoms requiring 
systemic corticosteroid, antibiotic, and/or hospitalization.  Patients experiencing a 

V1* V3
Day 28±2

V4
Day 91±7

V5
Day 182±7

V6
Day 273±7

V7
Day 364±7

Phone 
contact

Run-in
7-10 days

Treatment
52 weeks

Follow-up
7±2 days

V2
Day 1
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Card
Review/Collect
Diary Card

X X X X X X X X

Dispense 
Investigational 
Product (IP)

X X X X X

Collect IP X X X X X X
Assess IP 
compliance2

X X X X X X

Demonstrate 
Proper Use of nDPI

X X X X X X X

Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (DB2113359, Protocol Amendment 1), pg. 33-35 (Table 3)
1 Only if there is no chest X-ray or CT scan available within 6 months prior to Visit 1; chest x-ray may be conducted after Visit 1 as long as results 
were reviewed prior to Visit 2
2 Assessed by reviewing device dose counter

Endpoints
Endpoints included the following:

 Incidence of adverse events
 Incidence of COPD exacerbations
 Time to first COPD exacerbation
 Clinical laboratory tests
 Vital signs
 12-lead ECG assessments
 Holter assessments
 Rescue mediation use
 Percentage of rescue-free days
 Trough FEV1 and FVC

Statistical Considerations
Sample Size:
The choice of sample size was chosen by the Applicant taking into account ICH 
guidelines and practical considerations.  The Applicant set a goal of randomizing 200 
patients in each of the UMEC/VI and UMEC arms, and 100 patients the placebo arm; 
with an anticipated maximum withdrawal rate of 40% at 52 weeks this was expected to 
yield 120 patients in each active arm and 60 patients in the placebo who would have 
exposure data for the full year.

Analysis Population:
The primary population for all data analyses was specified to be the ITT Population, 
defined as all patients randomized to treatment who received at least one dose of 
randomized trial medication in the treatment period; patients were to be included in an 
analysis of a particular outcome if they provided at least one on-treatment assessment 
of that outcome.

Multiplicity:
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#Patients recorded only a single primary reason for withdrawal; patients were not required to indicate a sub-reason, and were allowed to mark more 
than one sub-reason, if applicable

The overall percentage of patients who withdrew from the long-term safety trial was 
generally balanced across treatment groups (39-41%).  More patients in the placebo 
arm withdrew due to adverse events and a lack of efficacy (including the occurrence of 
COPD exacerbations).  In contrast, more patients in the UMEC arm withdrew as the 
result of meeting protocol-defined stopping criteria based on ECG and Holter monitoring 
results; the implications of these imbalances are discussed further in Section 7.3.5.

7.2.2 Explorations for Dose Response

The UMEC clinical development program evaluated both the dose currently proposed 
for approval, 62.5 mcg, as well as a higher dose, 125 mcg, thereby allowing for an 
exploration of dose dependence for adverse events and other safety data.  These 
analyses are embedded throughout this review of safety.

7.2.3 Special Animal and/or In Vitro Testing

The development program included an in vitro evaluation of hemoloytic potential in rat, 
dog, and human peripheral blood (WD2008/01499; see nonclinical review by Dr. Jane 
Sohn, NDA 203-975, June 25, 2013).

7.2.4 Routine Clinical Testing

The routine clinical testing in the efficacy, exercise endurance, and long-term safety 
trials included: serum chemistry, hematology, and 12-lead ECGs.  In addition, 24-hour 
Holter monitoring was conducted in the 24-week placebo-controlled trials22 (for a subset 
of approximately 13% of patients), as well as in the long-term safety trial.  The routine 
clinical testing was adequate.

7.2.5 Metabolic, Clearance, and Interaction Workup

The clinical development program contains a number of drug-drug interactions studies 
including DB21133950, which evaluated UMEC with verapamil and AC4110106, which 
evaluated UMEC in normal and poor CYP2D6 metabolizers.  Details of these studies 
are discussed in the Clinical Pharmacology Summary Document; the clinical 
conclusions drawn from these studies are discussed in Section 7.5.5 of this review.

                                           
22

Trial DB2113361 and Trial DB2113373
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and pneumonia are the most commonly reported AEs leading to dropout; similar 
percentages of patients in the placebo and UMEC treatment arms withdrew as a result 
of these events.  Pneumonia is reviewed as an adverse event of special interest (AESI) 
in Section 7.3.5 of this review.  An imbalance in the overall category of cardiac disorders 
between UMEC (1-2%) and placebo (<1%) is noted for the efficacy trials, but the 
opposite pattern is observed in the long-term safety trial.  A detailed analysis of 
cardiovascular adverse events of special interest is provided in Section 7.3.5 of this 
review.  Overall, most PTs associated with adverse events leading to dropout, in either 
the efficacy or long-term safety trials, were reported for fewer than 3 patients.

7.3.4 Significant Adverse Events

Adverse events leading to dropout are discussed in Section 7.3.3.  There were no 
events leading to dose reduction, as dose reduction was not performed in the efficacy 
and long-term safety trials.  The overall incidence of adverse events by severity, for the 
efficacy and long-term safety trials, is not provided in the submission.  Adverse events 
of special interest are discussed in Section 7.3.5.

7.3.5 Submission Specific Primary Safety Concerns

The clinical development program prospectively identified adverse events of special 
interest (AESI), based in part on the known pharmacological effects of the LAMA drug 
class, to which umeclidinium belongs.  The AESI categories included: cardiovascular
adverse events, anticholinergic events, ocular effects, gallbladder disorders, intestinal 
obstruction, and lower respiratory tract infections/pneumonia.  Each of these categories 
is discussed in turn below.

Cardiovascular Adverse Events
The Applicant’s approach to evaluating cardiovascular adverse events was two-fold: an 
analysis of Major Adverse Cardiac Events (MACE) was conducted, along with an 
evaluation of cardiovascular AESIs.

MACE Analysis
The Applicant conducted two MACE analyses, one using a “broad” definition for MACE, 
and one based on a more restricted “narrow” set of criteria; the latter used the preferred 
terms of “myocardial ischemia” and “acute myocardial infarction” in place of the larger 
cardiac ischemic special interest AE subgroup.  These two sets of criteria are described 
in Table 66.
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Electrocardiogram QT prolonged 0 1 (<1) 0
Syncope 0 1 (<1) 0
Tachycardia 0 1 (<1) 0
Ventricular extrasystoles 0 0 2 (<1)
Exposure-adjusted frequency Number of Subjects with Events per 1000 Subject-Years
Any term 0 21.9 15.2
Atrial fibrillation 0 5.5 7.6
Bradycardia 0 5.5 0
Electrocardiogram QT prolonged 0 5.5 0
Syncope 0 5.5 0
Tachycardia 0 5.5 0
Ventricular extrasystoles 0 0 7.6
Source: Applicant’s NDA 205-382 Submission dated April 30, 2013, Section 5.3.5.3 (ISS), pg. 148 (Table 99); pg. 1309 (Table 2.125)
Key: SY=subject-years
Note: Exposure-adjusted frequency was calculated as (1000*Number of Patients with AE) divided by (Total duration of exposure in days/365.25)

On review of the preferred terms reported for the cardiac ischemia subgroup, it is noted 
that the preferred terms for “acute myocardial infarction” and “myocardial infarction” 
were observed only for the UMEC 125 mcg arm; however, most striking is the very low 
number of events (n=1 for each term).  There were no notable patterns on examination 
of the preferred terms for the cardiac arrhythmia subgroup. 

Summary of Cardiovascular Adverse Events
The Applicant’s analysis of cardiovascular adverse events included both a MACE 
analysis, as well as an evaluation of cardiovascular AESIs.  These analyses represent 
different approaches to assessing the same safety data.  

In both the MACE and cardiovascular AESI analyses a numerical imbalance favoring 
placebo are demonstrated.  In the MACE analysis, the imbalance is noted for narrow 
category of non-fatal myocardial infarction, but not the broader category of non-fatal 
cardiac ischemia.  In the cardiovascular AESI analysis, imbalances favoring placebo are 
observed primarily in the efficacy trials; these include imbalances in serious events
overall, as well as in the cardiac ischemia and cardiac arrhythmia subgroups of serious 
cardiovascular AESIs.

The review of MACE and cardiovascular AESI analyses for the UMEC/VI 125 mcg/25 
mcg and 62.5 mcg/25 mcg products revealed similar imbalances in cardiovascular 
events, particularly those pertaining to cardiac ischemia.  However, in both the review of 
the combination product and in this review, several features of the observed data 
decrease concern regarding the numerical imbalances observed.  The imbalances 
identified for events pertaining to cardiac ischemia in the cardiovascular AESI analysis 
are observed in the efficacy trials; similar patterns are not demonstrated for the long-
term safety trial.  It is reasonable to expect that a signal for increased cardiac ischemia,
if it represents a true risk, ought to be observed not just in the efficacy trials, but also in 
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Creatine kinase
N
To High, n (%)

584
20 (3)

457
10 (2)

668
28 (4)

Creatinine
N
To Low, n (%)
To High, n (%)

585
42 (7)
7 (1)

457
41 (9)
9 (2)

668
51 (8)
3 (<1)

GGT
N
To High, n (%)

585
34 (6)

457
16 (4)

667
39 (6)

Glucose
N
To Low, n (%)
To High, n (%)

585
16 (3)

79 (14)

457
18 (4)

65 (14)

668
30 (4)

91 (14)
Phosphorus
N
To Low, n (%)
To High, n (%)

585
30 (5)
28 (5)

457
16 (4)
25 (5)

667
17 (3)
35 (5)

Potassium
N
To Low, n (%)
To High, n (%)

584
10 (2)
23 (4)

457
5 (1)

16 (4)

668
5 (<1)
21 (3)

Sodium
N
To Low, n (%)
To High, n (%)

585
18 (3)
11 (2)

457
14 (3)
5 (1)

667
14 (2)
9 (1)

Total Protein
N
To Low, n (%)
To High, n (%)

585
6 (1)

3 (<1)

457
1 (<1)

0

668
2 (<1)
2 (<1)

Urea (BUN)
N
To Low, n (%)
To High, n (%)

585
6 (1)
23 (4)

457
3 (<1)
16 (4)

668
11 (2)
19 (3)

Uric acid
N
To Low, n (%)
To High, n (%)

583
21 (4)
34 (6)

455
15 (3)
14 (3)

668
19 (3)
22 (3)

Source: Applicant’s NDA 205-382 Submission dated April 30, 2013, Section 5.3.5.3 (ISS), pg. 1508-1527 (Table 3.01)
Note: This includes labs performed at any time post-baseline, including at scheduled, unscheduled, and early withdrawal visits
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Creatinine
N
To Low, n (%)
To High, n (%)

99
12 (12)
1 (1)

217
33 (15)

7 (3)
GGT
N
To High, n (%)

99
8 (8)

217
20 (9)

Glucose
N
To Low, n (%)
To High, n (%)

99
6 (6)

13 (13)

217
3 (1)

37 (17)
Phosphorus
N
To Low, n (%)
To High, n (%)

98
6 (6)
9 (9)

216
8 (4)

17 (8)
Potassium
N
To Low, n (%)
To High, n (%)

99
1 (1)
9 (9)

217
5 (2)

22 (10)
Sodium
N
To Low, n (%)
To High, n (%)

99
4 (4)
5 (5)

217 
5 (2)
4 (2)

Total Protein
N
To Low, n (%)
To High, n (%)

99
1 (1)

0

217
2 (<1)
3 (1)

Urea (BUN)
N
To Low, n (%)
To High, n (%)

99
3 (3)
6 (6)

217
8 (4)
9 (4)

Uric acid
N
To Low, n (%)
To High, n (%)

99
1 (1)

14 (14)

216
6 (3)

19 (9)
Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.1 (DB2113359), pg. 654-673 (Table 7.19)
Note: This includes labs performed at any time post-baseline, including at scheduled, unscheduled, and early withdrawal visits

In general, the percentages of patients with shifts in chemistry laboratory values are 
balanced across treatments arms in both the efficacy and long-term safety trials, with 
some exceptions, which are noted below.
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Any clinically significant abnormality 47 (52) 109 (55)
Bigeminy 25 (28) 60 (30)
Ventricular couplets 32 (36) 54 (27)
NSVT (<100 bpm, 3-30 beats) 11 (12) 16 (8)
PVC >1000/24 hr 5 (6) 16 (8)
Ectopic supraventricular beats 4 (4) 17 (9)
Trigeminy 5 (6) 10 (5)
Sustained supraventricular tachycardia 
(>100 bpm, >30 beats)

2 (2) 9 (5)

RBBB 0 7 (4)
PVC >4000/24 hr 2 (2) 4 (2)
Idioventricular rhythm (≤100 bpm, wide 
QRS)

2 (2) 8 (4)

Ectopic supraventricular rhythm 2 (2) 7 (4)
Source: Applicant’s NDA 203-975 Submission dated December 18, 2012, Section 5.3.5.3 (ISS), pg. 395-396 (Table 287)
Key: NSVT=non-sustained ventricular tachycardia; PVC=premature ventricular complex; RBBB=right bundle branch block
#Includes both scheduled and unscheduled Holters

The overall percentage of patients with clinically significant abnormalities on 24-hour 
Holter monitoring post-randomization was somewhat higher for placebo compared to 
active treatment in the 24-week placebo-controlled trials, while a small imbalance 
favoring placebo is observed for the long-term safety trial.  Among the most common 
(occurring in 3% or more of patients) clinically significant Holter abnormalities observed 
in the 24-week placebo-controlled trials, numerical imbalances favoring placebo are 
noted for ectopic supraventricular beats, RBBB, idioventricular rhythm, and sustained 
supraventricular tachycardia.  The absolute number of patients with these findings is 
small.  Similar findings are observed for the long-term safety trial, although the absolute 
number of events is somewhat higher.

Studies of Cardiac Conduction (i.e. “Thorough QT” study)
A dedicated study (DB2114635) evaluating the potential effects of UMEC/VI (125 
mcg/25 mcg and 500 mcg/100 mcg) and UMEC (500 mcg) on cardiac conduction 
(“Thorough QT” study) was conducted.  Study DB2114635 was a randomized, placebo-
controlled, incomplete block, 4-period crossover study in healthy subjects.  Subjects 
were randomized to 4 of 5 treatments, each 10 days in duration.  Moxifloxacin 400 mg 
was included as a positive control.  The Agency’s Interdisciplinary Review Team (IRT) 
for QT Studies reviewed the results from this study and concluded that no significant 
QTc prolongation effects were detected for either UMEC/VI 125 mcg/25 mcg or UMEC 
500 mcg (see IRT review, NDA 203-975, May 9, 2013).  For both UMEC/VI 125 mcg/25 
mcg and UMEC 500 mcg the largest upper bounds of the 2-sided 90% CI for the mean 
differences between active and placebo was below 10 ms, the threshold for regulatory 
concern.  An effect was demonstrated for moxifloxacin, thus establishing assay 
sensitivity.  The IRT review does note that the largest upper bounds of the 2-sided 90% 
CI for the mean difference between UMEC/VI 500 mcg/100 mcg and placebo was 10.7, 
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exceeding the 10 ms threshold for regulatory concern; however, it is noted that this 
dose is associated with concentrations that are likely to be above those for the predicted 
worst case scenario for either VI (drug interaction with ketoconazole) or UMEC 
(accumulation due to repeated dose).  An increase in heart rate was also observed, with 
largest upper bounds of the 2-sided 90% CI for the mean differences between UMEC/VI 
125 mcg/25 mcg and placebo and UEMC/VI 500 mcg/100 mcg and placebo of 10.5 and 
22.3 bpd, respectively.

7.4.5 Special Safety Studies/Clinical Trials

See 7.4.4 for a description of DB2114635 (“Thorough QT” study).
  

7.4.6 Immunogenicity

Umeclidinium, a small molecule, is not anticipated to induce an immune response; 
therefore, immunogenicity was not assessed.

7.5 Other Safety Explorations

7.5.1 Dose Dependency for Adverse Events

As noted in Section 7.2.2, the dose dependency for adverse events is discussed 
throughout this safety review.

7.5.2 Time Dependency for Adverse Events

No specific analysis of time dependency was conducted for adverse events.

7.5.3 Drug-Demographic Interactions

A summary of adverse events by gender is provided in Table 102 and by age in Table 
103.  While the Applicant’s submission includes an analysis of adverse events by race, 
this analysis is limited by the small sample size for non-Whites, and so is not discussed 
in this review.  
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≥85 years 1 3 2
0 1 (33) 1 (50)

Any SAE
<64 years 370 257 371

10 (3) 15 (6) 13 (4)
65-74 years 200 171 256

13 (7) 12 (7) 22 (9)
75-84 years 52 56 69

4 (8) 1 (2) 4 (6)
≥85 years 1 3 2

0 0 0
Any AE Leading to Dropout*
<64 years 370 257 371

9 (2) 17 (7) 22 (6)
65-74 years 200 171 256

14 (7) 9 (5) 16 (6)
75-84 years 52 56 69

3 (6) 6 (11) 6 (9)
≥85 years 1 3 2

0 0 0
Source: Applicant’s NDA 205-382 Submission dated April 30, 2013, Section 5.3.5.3 (ISS), pg. 270 (Table 200); pg. 273 (Table 203)
*Defined as the discontinuation of study treatment or withdrawal from the study
Note: This table includes on-treatment AEs
Abbreviations: AE=adverse event; SAE=serious adverse event

The submission included an analysis of adverse events by age; as the number of 
patients in the ≥ 85 years of age category is small, this review focuses on the data for 
the <64 years of age, 65-74 years of age, and 75-84 years of age categories.

In general, the percentage of patients with any AE leading to dropout increase with age, 
but the magnitude of change is modest.  No consistent relationship with age is observed 
for the other categories of AEs.

7.5.4 Drug-Disease Interactions

The submission does not include an analysis of AEs by COPD severity.

The effect of renal function on the pharmacokinetics of UMEC/VI and UMEC was
evaluated in trial DB2114636.  The effect of hepatic function on the pharmacokinetics of 
UMEC/VI and UMEC was evaluated in trials DB2114637.  These trials were reviewed 
by Clinical Pharmacology under NDA 203-975 (UMEC/VI), which recommended no 
dosage adjustments for use in either renal or hepatic impairment.
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7.5.5 Drug-Drug Interactions

The clinical development program contains a number of drug-drug interactions studies 
including DB21133950, which evaluated UMEC with verapamil, and AC4110106, which 
evaluated UMEC in normal and poor CYP2D6 metabolizers.  These results were 
reviewed by the Clinical Pharmacology team, which does not recommend any dose 
adjustments in the context of co-administration with verapamil, or in patients using 
concomitant CYP2D6 inhibitors or with genetic polymorphisms of CYP2D6 metabolism.

7.6 Additional Safety Evaluations

7.6.1 Human Carcinogenicity

No specific trials were conducted to assess for carcinogenicity in humans.  The 
nonclinical review notes that two-year carcinogenicity studies were conducted in rats 
and mice, and both bioassays were negative for test-article related tumors (see NDA 
205-382 nonclinical review by Dr. Matthew Whittaker, December 12, 2013).

7.6.2 Human Reproduction and Pregnancy Data

No pregnancies occurred in the UMEC COPD clinical development program.  
Umeclidinium is also being developed as a combination product with fluticasone furoate 
(UMEC/FF) for use in asthma.  In the ongoing UMEC/FF program there have been four 
pregnancies: two occurred prior to study medication administration, and two occurred 
while on blinded UMEC/FF, FF, or FF/VI.  Of the two pregnancies that occurred while 
on blinded study medication, one pregnancy was ongoing at the time of this NDA 
submission, and the other had an outcome of spontaneous abortion.

7.6.3 Pediatrics and Assessment of Effects on Growth

The Applicant requests a waiver for conducting pediatric studies, based on the rationale 
that COPD is a disease exclusive to the adult population.  The Clinical Review finds the 
justification for the waiver to be acceptable.

7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound
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Pneumothorax (2)
Hypothermia (2)

AC4116135 7 8 COPD (5)
Acute coronary syndrome
Myocardial infarction
Acute myocardial infarction

AC4116136 2 3 COPD (2)
Pneumonia

CRT116277 0 0 --
DB2116132 2 5 Circulatory collapse

Dehydration
Gastroenteritis
Hypotension
Orchitis

Total 28 38 --
Source: Applicant’s NDA 205-382 Submission dated August 22, 2013, Section 5.3.5.3 (120-Day Safety Update Report Body)

In general, the SAE PTs reported for the trials included in the 120-Day Safety Update 
are similar to those reported in the original application.

8 Postmarket Experience

Umeclidinium is not available for marketing in any country.
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A  Pulmonary-Allergy Drugs Advisory Committee (PADAC) meeting was held on
September 10, 2013, for the related combination product UMEC/VI (NDA 203-975).  
One of the major topics of discussion was the cardiovascular safety profile of the 
product, particularly given the history of concern regarding potential cardiovascular 
signals for inhaled LAMA products.  While the vast majority of the PADAC voted 
affirmatively in response to the question posed about the adequacy of the safety data 
for UMEC/VI, both assenting and dissenting members alike expressed concerns about 
the generalizability of the safety data to patients with more significant cardiovascular 
disease, cobmorbid conditions, or more severe pulmonary disease.  Several members 
recommended that additional data for a broader population be obtained in the 
postmarket setting, but did not provide specifics as to trial design.  Further internal 
discussion of the UMEC/VI application took place at a CDER Regulatory Briefing held 
on December 6, 2013.  The consensus was that the small numerical imbalances 
observed for cardiovascular adverse events in the UMEC/VI clinical program did not 
warrant further exploration with a required postmarketing trial.  
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MEDICAL OFFICER REVIEW 

Division Of Pulmonary and Allergy Drug Products (HFD-570) 

APPLICATION: NDA 205-382 TRADE NAME: TBD 
APPLICANT/SPONSOR: GlaxoSmithKline 

MEDICAL OFFICER: Jennifer Rodriguez Pippins, 
MD, MPH 

USAN NAME: umeclidinium 

TEAM LEADER: Susan Limb, MD CATEGORY: LAMA 
DATE: June 14, 2013 ROUTE: Oral inhalation 

SUBMISSIONS REVIEWED IN THIS DOCUMENT 
Document Date CDER Stamp Date Submission Comments 
4/30/2013 4/30/2013 NDA 205-382 SD# 1 eCTD# 0  Original NDA 
REVIEW SUMMARY: 
GlaxoSmithKline (GSK) has submitted a 505(b)(1) New Drug Application (NDA) for umeclidinium, a long-
acting muscarinic antagonist (anticholinergic).  The proposed indication is “the long-term, once-daily, 
maintenance bronchodilator treatment of airflow obstruction in patients with chronic obstructive pulmonary 
disease (COPD), including chronic bronchitis and emphysema.”  A 62.5 mcg once daily dose is proposed for 
approval.  A related product, umeclidinium/vilanterol (NDA 203-975) is also currently under review for the 
same indication. 

 

Three key UMEC dose-ranging trials were all conducted in a COPD population.  The phase 3 clinical program 
is comprised primarily of three placebo-controlled trials (one 12-week and two 24-week trials), one 24-week 
active control trial, two 12-week exercise endurance trials, and one 52-week long-term safety trial.  While the 
clinical program provides replicate evidence of a statistically significant result for the primary endpoint of 
trough FEV1, with a treatment effect of approximately 120 mL, the data do not appear to provide adequate 
support for the proposed labeling claims related to    The 
extent of exposure provided by the safety database appears adequate, and the application addresses adverse 
events of special interest (i.e. cardiovascular and anticholinergic events). 

 

On its face, the clinical section is organized in a manner to allow substantive review to begin.  From a clinical 
perspective, the NDA is fileable. 

 

RECOMMENDED REGULATORY ACTION: 

 
FILEABLE  [X]                    NOT FILEABLE  [   ] 
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Appendix A. Clinical Filing Checklist 

NDA/BLA Number: 203-975 Applicant: GSK Stamp Date: December 18, 2012 

Drug Name: 
umeclidinium/vilanterol 

NDA/BLA Type: 505(b)(1)  

 

On initial overview of the NDA/BLA application for filing: 
 

 Content Parameter Yes No NA Comment 
FORMAT/ORGANIZATION/LEGIBILITY 
1. Identify the general format that has been used for this 

application, e.g. electronic CTD. 
X   eCTD 

2. On its face, is the clinical section organized in a manner to 
allow substantive review to begin? 

X    

3. Is the clinical section indexed (using a table of contents) 
and paginated in a manner to allow substantive review to 
begin?  

X    

4. For an electronic submission, is it possible to navigate the 
application in order to allow a substantive review to begin 
(e.g., are the bookmarks adequate)? 

X    

5. Are all documents submitted in English or are English 
translations provided when necessary? 

X    

6. Is the clinical section legible so that substantive review can 
begin? 

X    

LABELING 
7. Has the applicant submitted the design of the development 

package and draft labeling in electronic format consistent 
with current regulation, divisional, and Center policies? 

X    

SUMMARIES 
8. Has the applicant submitted all the required discipline 

summaries (i.e., Module 2 summaries)? 
X    

9. Has the applicant submitted the integrated summary of 
safety (ISS)? 

X    

10. Has the applicant submitted the integrated summary of 
efficacy (ISE)? 

X    

11. Has the applicant submitted a benefit-risk analysis for the 
product? 

X    

12. Indicate if the Application is a 505(b)(1) or a 505(b)(2).  If 
Application is a 505(b)(2) and if appropriate, what is the 
reference drug? 

   505(b)(1) 

DOSE 
13. If needed, has the applicant made an appropriate attempt to 

determine the correct dosage and schedule for this product 
X   The application 

includes appropriate 

Reference ID: 3326911



●NDA 205-382  ●GSK  ●umeclidinium  12 

 

 Content Parameter Yes No NA Comment 
(i.e., appropriately designed dose-ranging studies)? – see 
comment 

Study Number: 

      Study Title: 

    Sample Size:                                        Arms: 

Location in submission: 

dose-ranging Trials:  

UMEC: 

AC4113589 

AC4113073 

AC4115321 

 

EFFICACY 
14. Do there appear to be the requisite number of adequate and 

well-controlled studies in the application? 

 

Pivotal Study #1 

AC4115408                                                  

Indication: 

Treatment of airflow obstruction in COPD 

 

 

Pivotal Study #2 

DB2113373                                                    

Indication: 

Treatment of airflow obstruction in COPD 

X    

15. Do all pivotal efficacy studies appear to be adequate and 
well-controlled within current divisional policies (or to the 
extent agreed to previously with the applicant by the 
Division) for approvability of this product based on 
proposed draft labeling? 

X    

16. Do the endpoints in the pivotal studies conform to previous 
Agency commitments/agreements?  Indicate if there were 
not previous Agency agreements regarding 
primary/secondary endpoints. 

X    

17. Has the application submitted a rationale for assuming the 
applicability of foreign data to U.S. population/practice of 
medicine in the submission? 

X    

SAFETY 
18. Has the applicant presented the safety data in a manner 

consistent with Center guidelines and/or in a manner 
previously requested by the Division? 

X    

19. Has the applicant submitted adequate information to assess 
the arythmogenic potential of the product (e.g., QT interval 
studies, if needed)? 

X    

20. Has the applicant presented a safety assessment based on all X    

Reference ID: 3326911



●NDA 205-382  ●GSK  ●umeclidinium  13 

 

 Content Parameter Yes No NA Comment 
current worldwide knowledge regarding this product? 

21. For chronically administered drugs, have an adequate 
number of patients (based on ICH guidelines for exposure1) 
been exposed at the dose (or dose range) believed to be 
efficacious? 

X    

22. For drugs not chronically administered (intermittent or 
short course), have the requisite number of patients been 
exposed as requested by the Division? 

  X  

23. Has the applicant submitted the coding dictionary2 used for 
mapping investigator verbatim terms to preferred terms? 

X   medDRA 15.0 

24. Has the applicant adequately evaluated the safety issues that 
are known to occur with the drugs in the class to which the 
new drug belongs? 

X    

25. Have narrative summaries been submitted for all deaths and 
adverse dropouts (and serious adverse events if requested 
by the Division)? 

 

X    

OTHER STUDIES 
26. Has the applicant submitted all special studies/data 

requested by the Division during pre-submission 
discussions? 

X    

27. For Rx-to-OTC switch and direct-to-OTC applications, are 
the necessary consumer behavioral studies included (e.g., 
label comprehension, self selection and/or actual use)? 

  X  

PEDIATRIC USE 
28. Has the applicant submitted the pediatric assessment, or 

provided documentation for a waiver and/or deferral? 
X    

ABUSE LIABILITY 
29. If relevant, has the applicant submitted information to 

assess the abuse liability of the product? 
X    

FOREIGN STUDIES 
30. Has the applicant submitted a rationale for assuming the 

applicability of foreign data in the submission to the U.S. 
population? 

X    

DATASETS 

                                                 
1 For chronically administered drugs, the ICH guidelines recommend 1500 patients overall, 300-600 patients 
for six months, and 100 patients for one year. These exposures MUST occur at the dose or dose range believed 
to be efficacious. 
2 The “coding dictionary” consists of a list of all investigator verbatim terms and the preferred terms to which 
they were mapped. It is most helpful if this comes in as a SAS transport file so that it can be sorted as needed; 
however, if it is submitted as a PDF document, it should be submitted in both directions (verbatim -> preferred 
and preferred -> verbatim). 
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 Content Parameter Yes No NA Comment 
31. Has the applicant submitted datasets in a format to allow 

reasonable review of the patient data?  
X    

32. Has the applicant submitted datasets in the format agreed to 
previously by the Division? 

X    

33. Are all datasets for pivotal efficacy studies available and 
complete for all indications requested? 

X    

34. Are all datasets to support the critical safety analyses 
available and complete? 

X    

35. For the major derived or composite endpoints, are all of the 
raw data needed to derive these endpoints included?  

X    

CASE REPORT FORMS 
36. Has the applicant submitted all required Case Report Forms 

in a legible format (deaths, serious adverse events, and 
adverse dropouts)? 

X    

37. Has the applicant submitted all additional Case Report 
Forms (beyond deaths, serious adverse events, and adverse 
drop-outs) as previously requested by the Division? 

  X  

FINANCIAL DISCLOSURE 
38. Has the applicant submitted the required Financial 

Disclosure information? 
X    

GOOD CLINICAL PRACTICE 
39. Is there a statement of Good Clinical Practice; that all 

clinical studies were conducted under the supervision of an 
IRB and with adequate informed consent procedures? 

X   The application notes 
several deviations 
from GCP 

 

IS THE CLINICAL SECTION OF THE APPLICATION FILEABLE? ____Yes____ 

 

If the Application is not fileable from the clinical perspective, state the reasons and provide 
comments to be sent to the Applicant. 

 

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-day 
letter. 

 
1. The adequacy of the data to support labeling claims related to   

 will be a review issue. 
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