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PROTOCOL SUMMARY
Rationale

Chronic obstructive pulmonary disease (COPD) is increasingly being recognized as
having significant systemic manifestations that are associated with increased morbidity
and mortality [Agusti, 2005]. The extrapulmonary manifestations that have been noted
include, but are not limited to skeletal muscle dysfunction [Agusti, 2002], nutritional
depletion [Schols, 1993], osteoporosis/osteopenia[Bolton, 2004] and cardiovascular co-
morbidities. Risk factors leading to these extrapulmonary co-morbidities are
multifactorial; however, multiple studies have demonstrated that these conditions are
often associated with elevated inflammatory markers in the systemic circulation

[Eid, 2001; Ginaldi, 2005].

In particular, several prospective studies have reported an association between impaired
pulmonary function and cardiovascular morbidity and mortality [ Tockman, 1995;

Weiss, 1995; Hole, 1996] even after adjusting for accepted cardiovascular risk factors. In
fact, epidemiological data suggests that patients with COPD are at a greater risk for
cardiovascular disease compared with age and gender-matched controls without COPD
[Curkendall, 2006]. Systemic inflammation has been proposed as having a potentia role
in explaining the association between COPD and increased cardiovascular disease risk
[Sin, 2003]. Furthermore, more patients with mild-moderate COPD die from lung cancer
and cardiovascular diseases such as coronary artery disease and stroke than from the
respiratory effects of COPD [Anthonisen, 2005; Mannino, 2006; Calverley, 2007]. The
mechanism(s) underlying this association is/are currently unknown despite the known
role of cigarette smoking in the pathogenesis of both cardiovascular and chronic
obstructive pulmonary diseases. Importantly, inflammation in the small airways has been
established asthe initial event in the pathogenesis of COPD [Hogg, 1968]; of which the
magnitude is related to the degree of airflow obstruction [Hogg, 2004], and recent studies
suggest that systemic inflammation in COPD may promote atherosclerosis

[ Sevenoaks, 2006].

Atherosclerosis leads to structural changes (e.g. elastin fragmentation and degeneration,
increased collagen) in the wall of the aorta and medium-sized arteries and functional
changes (resulting from elevated pressures), resulting in decreased elasticity and
increased stiffness [Avolio, 1983; Safar, 1999; Lakatta, 2003]. This arterial stiffness can
be assessed non-invasively by measuring the pulse wave velocity. In particular, aortic
stiffness has been shown to be an independent predictor of all-cause and cardiovascul ar
morbidity and mortality in hypertensive patients [Laurent, 2001; Boutouyrie, 2002;
Laurent, 2003], aswell as a predictor of cardiovascular events in well-functioning
septuagenarians [Sutton-Tyrrell, 2005], apparently healthy elderly subjects

[Mattace Raso, 2006] and a general at-large Danish population aged 40-70 years
[Hansen, 2006] .

To what extent these types of data may apply to patients with COPD is of increasing
interest. Zureik and colleagues demonstrated that carotid-femoral PWV was significantly
and negatively associated with the spirometric parameter forced expired volumein
second (FEV,); for each 2.5 m/sincrease in PWV, FEV decreased by 195.2 +50.1 ml
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[Zureik, 2001]. Moreover, Sabit and coworkers compared PWV in COPD patients with
healthy smokers and ex-smokers who were free of cardiovascular disease [ Sabit, 2007].
PWYV was greater in patients, and as in the study by Zurelk, was inversely related to
FEV . In addition, by multiple regression analysis, the circul ating cytokine interleukin-6
(IL-6) was a strong predictor of PWV in this study. Increased PWV and elevated serum
C-reactive protein (CRP) have also been demonstrated in COPD patients compared with
controls matched for age and smoking history [Mills, 2008]. These latter findings may be
important as the acute phase reactant CRP isrelated to and is a predictor of
cardiovascular risk [Ridker, 2004] and IL-6 isaregulator of CRP production and
secretion [Li, 1996; Zhang, 1996]. Finally, in a cross-sectional study McAllister et al
demonstrated that emphysema severity, as assessed by quantitative high-resolution
computerized tomography, is independently associated with arterial stiffness
[McAllister, 2007]. These observations raise the potential of a possible link between the
pulmonary and systemic inflammation observed in COPD, with progression of
atherosclerosis and the increased cardiovascular morbidity and mortality that has been
observed.

Despite this potential link between the pathogenetic mechanisms involved in COPD and
atherosclerotic cardiovascul ar disease, there are no currently approved therapies for
COPD patients that have clearly shown an additional beneficial effect in such patients
with particular cardiovascular comorbidities. The TOwards a Revolution in COPD Health
(TORCH) study assessed the impact of the inhaled corticosteroid fluticasone propionate
(FP) in combination with the long-acting beta agonist, salmeterol (SAL), in reducing all-
cause mortality [Calverley, 2007]. TORCH demonstrated a 17.5% reduction on all-cause
mortality with salmeterol-fluticasone propionate combination (SFC) compared with
placebo (HR=0.825, 95% CI (0.681, 1.002), p=0.052) in the entire COPD population
with disease severity from moderate to very severe. A post hoc analysis of the data
restricted to those subjects with an FEV 1 >50% predicted with an apparent history of
cardiovascular co-morbidities (defined as use at baseline of 3-blockers, angiotensin
converting enzyme inhibitors (ACEl)/angiotensin receptor blockers (ARB), HMG CoA
reductase inhibitors (i.e. statins) or aprior M1 recorded at baseline) demonstrated a 49%
reduction in the risk of dying within 96 weeks for the comparison of SFC with placebo.
These post hoc data suggest the possibility of an ICS/LABA combination product to be of
substantial benefit in COPD subjects with less severe airflow obstruction yet with
increased cardiovascular risk.

The mechanism by which SFC appears to be associated with a greater reduction in
mortality in these less severe COPD subjects with concomitant cardiovascul ar
comorbiditiesis speculative at present, but could potentially in part be related to a
lessening of the degree of inflammation in the systemic circulation [Sin, 2004], potential
plague stabilization and/or amelioration of arterial stiffness.

ICS/LABA combinations that are currently available require twice daily administration.
A once daily ICS/ILABA combination has the potential to improve patient compliance
and as aresult, overall disease management
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The purpose of this study isto prospectively evaluate the effect of the once daily
ICS/LABA combination Fluticasone Furoate (FF)/Vilanterol (V1) inhalation powder on
survival in subjects with moderate COPD (>50 and <70 % predicted FEV;) and a history
of or at increased risk for cardiovascular disease.

Objective(s)
Primary

The primary objective of this study is to prospectively evaluate the effect of Fluticasone
Furoate (FF)/Vilanterol (V1) inhalation powder 100/25mcg QD compared with placebo
on survival in subjects with moderate COPD (>50 and <70 % predicted FEV;) and a
history of, or at increased risk for cardiovascular disease.

Secondary
Secondary objectives are:
e Toevauate the effect of FF/VI compared with placebo on the rate of declinein
FEV,

e Toevauatethe effect of FF/VI compared with placebo on a cardiovascular
composite endpoint comprised of on-treatment CV death, myocardial infarction,
stroke, unstable anginaand TIA

Other objectives are:
e To evauate the following treatment comparisons on all primary, secondary,
other and exploratory endpoints:
FF/VI compared with FF
FF/VI1 compared with VI
FF compared with placebo
VI compared with placebo

e Toevauatethe effect of FF/VI compared with placebo on moderate/severe
COPD exacerbations

e Toevauatethe effect of FF/VI compared with placebo on COPD related
mortality

e Toevauate the effect of FF/VI compared with placebo on arteria stiffnessin a
subset of subjects

e Toevauatethe effect of FF/VI compared with placebo on health-related quality
of life measured with the SGRQ-C in a subset of subjects

e Toevauate quality-adjusted life years (QALY s) by treatment group using health
status data collected from EuroQol Questionnaire (EQ-5D) in a subset of
subjects
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e Toevauate theimpact of FF/VI compared with placebo on healthcare resource
utilisation (measured by number of days hospitalized for COPD)

e Toevauate the impact of FF/VI compared with placebo on the number of
cardiovascular procedures (ie angioplasty or revascularization)

e Toevauatethe effect of FF/VI compared with placebo on change from baseline
in FEV,

e Toevauatethe effect of FF/VI compared with placebo on change from baseline
inFvVC

Exploratory objectives are:

e Toevauatethe effect of FF/VI compared with placebo on COPD health status
in asubset of subjects using the COPD Assessment Tool (CAT)

e To examine the molecular profiles of blood samples to identify factors that may
influence biological and clinical responsesto FF/VI compared with placebo
and/or associated with the development or progression of COPD or medically
related conditions in a subset of subjects

e Toexaminethe predictive ability of acomparative index to predict mortality
Study Design

Thisis arandomized, double-blind, parallel-group, multi-center, placebo-controlled study
to evauate the long term efficacy and safety of FF/VI Inhaation powder 100/25mcg
QD, FF Inhaation powder 100mcg QD and VI Inhalation powder 25mcg QD when
administered viathe Novel Dry Powder Inhaler. Once daily dosing will occur in the
morning (with the exception of the first treatment visit).

The target enrolment is approximately 16,000 randomized subjects at approximately
1600 study centers globally. Based on current assumptions of the event rate, the total
duration of subject participation will be approximately between 15 and 44 months,
consisting of a4-10 day run-in period, variable treatment period and 1-week follow-up
period.

Subjects will be randomized to treatment after a4-10 day run-in period. Prior to the Run-
in period, subjects will discontinue use of COPD medications as listed in Section 4.3.

Study Endpoints/Assessments
Efficacy
Primary Efficacy Endpoint

e Timeto death from any cause
Secondary Efficacy Endpoints

e Rateof declinein FEV;

10
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e Timeto CV event
Other Efficacy Endpoints

e Annua rate of and time to moderate/severe COPD exacerbations
e COPD related death (based on CEC adjudication)

e QoL using the St George' s Respiratory Questionnaire-COPD.

e Hedlth status using the EuroQol Questionnaire (EQ-5D)

e Health Care Resource Utilization

o PWV

e Cardiovascular procedures

e Change from baselinein FEV;

e Change from baselinein FVC

Exploratory Endpoints

e Health status using the CAT
e Biomarkers
e Clinical laboratory tests

Safety

e Incidence of adverse events
e Oropharyngeal examinations

11
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1. INTRODUCTION

1.1 Background

Chronic obstructive pulmonary disease (COPD) is increasingly being recognized as
having significant systemic manifestations that are associated with increased morbidity
and mortality [Agusti, 2005]. The extrapulmonary manifestations that have been noted
include, but are not limited to skeletal muscle dysfunction [Agusti, 2002] nutritional
depletion [ Schols, 1993], osteoporosis/osteopenia[Bolton, 2004],and cardiovascular co-
morbidities. Risk factors leading to these extrapulmonary co-morbidities are
multifactorial; however, multiple studies have demonstrated that these conditions are
associated with elevated inflammatory markersin the systemic circulation [Eid, 2001,
Ginaldi, 2005].

Moreover, severa prospective studies have reported an association between impaired
pulmonary function and cardiovascular morbidity and mortality [ Tockman, 1995;

Weiss, 1995; Hole, 1996] even after adjusting for accepted cardiovascular risk factors. In
fact, epidemiological data suggests that patients with COPD are at a greater risk for
cardiovascular disease compared with age and gender-matched controls without COPD
[Curkendall, 2006]. Systemic inflammation has been proposed as having a potentia role
in explaining the association between COPD and increased cardiovascular disease risk
[Sin, 2003]. Furthermore, more patients with mild-moderate COPD die from lung cancer
and cardiovascular diseases such as coronary artery disease and stroke than from the
respiratory effects of COPD [Anthonisen, 2005; Mannino, 2006; Calverley, 2007]. The
mechanism(s) underlying this association is/are currently unknown despite the known
role of cigarette smoking in the pathogenesis of both cardiovascular and chronic
obstructive pulmonary diseases. Importantly, inflammation in the small airways has been
established asthe initial event in the pathogenesis of COPD [Hogg, 1968] of which the
magnitude is related to the degree of airflow obstruction [Hogg, 2004], and recent studies
suggest that systemic inflammation in COPD may promote atherosclerosis

[ Sevenoaks, 2006].

Atherosclerosis leads to structural changes (e.g. elastin fragmentation and degeneration,
increased collagen) in the wall of the aorta and medium-sized arteries and functional
changes (resulting from elevated pressures), resulting in decreased elasticity and
increased stiffness [Avolio, 1983; Safar, 1999; Lakatta, 2003]. This arterial stiffness can
be assessed non-invasively by measuring the pulse wave velocity. In particular, aortic
stiffness has been shown to be an independent predictor of all-cause and cardiovascul ar
morbidity and mortality in hypertensive patients [Laurent, 2001; Boutouyrie, 2002;
Laurent, 2003], aswell as a predictor of cardiovascular events in well-functioning
septuagenarians [Sutton-Tyrrell, 2005] , apparently healthy elderly subjects

[Mattace Raso, 2006] and a general at-large Danish population aged 40-70 years
[Hansen, 2006].

To what extent these types of data may apply to patients with COPD is of increasing
interest. Zureik and colleagues demonstrated that carotid-femoral PWV was significantly
and negatively associated with the spirometric parameter forced expired volumein
second (FEV1); for each 2.5 m/sincreasein PWV, FEV 1 decreased by 195.2 +50.1 ml

12
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[Zureik, 2001]. Moreover, Sabit and coworkers compared PWV in COPD patients with
healthy smokers and ex-smokers who were free of cardiovascular disease [ Sabit, 2007].
PWYV was greater in patients, and as in the study by Zurelk, was inversely related to
FEV . In addition, by multiple regression analysis, the circul ating cytokine interleukin-6
(IL-6) was a strong predictor of PWV in this study. Increased PWV and elevated serum
C-reactive protein (CRP) have also been demonstrated in COPD patients compared with
controls matched for age and smoking history [Mills, 2008]. These latter findings may be
important as the acute phase reactant CRP isrelated to and is a predictor of
cardiovascular risk [Ridker, 2004] and IL-6 isaregulator of CRP production and
secretion [Li, 1996; Zhang, 1996] . Finally, in a cross-sectiona study McAllister et a
demonstrated that emphysema severity, as assessed by quantitative high-resolution
computerized tomography, is independently associated with arterial stiffness
[McAllister, 2007]. These observations raise the potential of a possible link between the
pulmonary and systemic inflammation observed in COPD, with progression of
atherosclerosis and the increased cardiovascular morbidity and mortality that has been
observed.

1.2. Rationale

Despite this potential link between the pathogenetic mechanisms involved in COPD and
atherosclerotic cardiovascul ar disease, there are no currently approved therapies for
COPD patients that have clearly shown an additional beneficial effect in such patients
with particular cardiovascular comorbidities. The TOwards a Revolution in COPD Health
(TORCH) study assessed the impact of theinhaled corticosteroid fluticasone propionate
(FP) in combination with the long-acting beta agonist, salmeterol (SAL), in reducing all-
cause mortality [Calverley, 2007]. TORCH demonstrated a 17.5% reduction on all-cause
mortality with salmeterol-fluticasone propionate combination (SFC) compared with
placebo (HR=0.825, 95% CI (0.681, 1.002), p=0.052) in the entire COPD population
with disease severity form moderate to very severe. A post hoc analysis of the data
restricted to those subjects with an FEV 1 >50% predicted with an apparent history of
cardiovascular co-morbidities (defined as use at baseline of 3-blockers, angiotensin
converting enzyme inhibitors (A CEl)/angiotensin receptor blockers (ARB), HMG CoA
reductase inhibitors (i.e. statins) or aprior M1 recorded at baseline) demonstrated a 49%
reduction in the risk of dying within 96 weeks for the comparison of SFC with placebo.
These post hoc data suggest the possibility of an ICS/LABA combination product to be of
substantial benefit in COPD subjects with less severe airflow obstruction yet with
increased cardiovascular risk.

The mechanism by which SFC appears to be associated with a greater reduction in
mortality in these less severe COPD subjects with concomitant cardiovascul ar
comorbiditiesis speculative at present, but could potentially in part be related to a
lessening of the degree of inflammation in the systemic circulation [Sin, 2004], potential
plague stabilization and/or amelioration of arterial stiffness.

ICS/LABA combinations that are currently available require twice daily administration.
A once daily ICS/ILABA combination has the potential to improve patient compliance
and as aresult, overall disease management.

13
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The purpose of this study isto prospectively evaluate the effect of the once daily
ICS/LABA combination Fluticasone Furoate (FF)/Vilanterol (V1) on survival in subjects
with moderate COPD (>50 and <70 % predicted FEV ) and a history of, or at increased
risk for cardiovascular disease.

2, OBJECTIVE(S)

2.1. Primary Objective

The primary objective of this study is to prospectively evaluate the effect of Fluticasone
Furoate (FF)/Vilanterol (V1) inhalation powder 100/25mcg QD compared with placebo
on survival in subjects with moderate COPD (>50 and <70 % predicted FEV;) and a
history of, or at increased risk for developing, cardiovascular disease.

2.2. Secondary Objectives
e Toevauate the effect of FF/VI compared with placebo on the rate of declinein
FEV,

e Toevauatethe effect of FF/VI compared with placebo on a cardiovascular
composite endpoint comprised of on-treatment CV death, myocardial infarction,
stroke, unstable anginaand TIA.

2.3. Other Objectives
e To evauate the following treatment comparisons on al primary, secondary,
other and exploratory endpoints:
FF/VI compared with FF
FF/V1 compared with VI
FF compared with placebo
VI compared with placebo

e Toevauate the effect of FF/VI compared with placebo on moderate/severe
COPD exacerbations

e Toevauatethe effect of FF/VI compared with placebo on COPD-related
mortality

e Toevauate the effect of FF/VI compared with placebo on arteria stiffnessin a
subset of subjects

e Toevauate the effect of FF/VI compared with placebo on heath-related quality
of life measured with the SGRQ-C in a subset of subjects

e Toevauate quality-adjusted life years (QALYs) by treatment group using health
status data collected from EuroQol Questionnaire (EQ-5D) in a subset of
subjects

e Toevauate theimpact of FF/VI compared with placebo on healthcare resource
utilisation (measured by number of days hospitalized for COPD)
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e Toevauate theimpact of FF/VI compared with placebo on the number of
cardiovascular procedures (ie angioplasty or revascul arization)

e Toevauate the effect of FF/VI compared with placebo on change from baseline
in FEV,

e Toevauate the effect of FF/VI compared with placebo on change from baseline
inFvVC

2.4. Exploratory Objectives

e Toevauatethe effect of FF/VI compared with placebo on COPD health status
in asubset of subjects using the COPD Assessment Tool (CAT) in a subset of
subjects

e To examine the molecular profiles of blood samples to identify factors that may
influence biological and clinical responsesto FF/VI compared with placebo
and/or associated with the development or progression of COPD or medically
related conditions in a subset of subjects

e Toinvestigate acomposite index to predict mortality

3. INVESTIGATIONAL PLAN
3.1. Study Design

Supplementary study conduct information not mandated to be present in this protocol is
provided in the accompanying Study Procedures Manual (SPM). The SPM will provide
the site personnel with administrative and detailed technical information that does not
impact subject safety.

Thisis arandomized, double-blind, parallel-group, multi-center study evaluating FF/V|1
100/25mcg, each component individually, and placebo. The target enrolment is
approximately 16,000 randomized subjects at approximately 1600 study centers globally.
Based on current assumptions of the event rate, the total duration of subject participation
will be approximately between 15 and 44 months, consisting of a4-10 day run-in period,
variable treatment period, and 1-week follow-up period.

Subjects will be randomized to treatment after a4-10 day run-in period. Prior to run-in,
subjects will discontinue use of previous COPD medications except for short-acting
bronchodilators and theophyllines. Clinic visits will occur at screening, randomization, 4
weeks and then every 12 weeks until the study has reached the required number of
events. A safety follow-up phone contact will occur 1 week after completing either
randomized treatment or an early withdrawal of investigational product.
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Following the run-in period, eligible subjects will be randomized (1:1:1:1) to one of the
following double-blind treatment groups. All treatments will be delivered viathe Novel
Dry Powder Inhaler (NDPI) once daily in the AM during the treatment period (with the
possible exception of the randomization visit):

e FF/VI 100mcg/25mcg QD
e FF100mcg QD

e VI25mcg QD

e placebo QD

Each NDPI will contain 30 doses of study medication. Subjects will be instructed to
administer medication once daily in the morning for the duration of the treatment period.
Each subject should be advised to adhere to this dosing regimen throughout the study. In
addition, each subject will be instructed on the proper use of the NDPI. Subjects will
self-administer their first dose of blinded study drug in the clinic at the end of Visit 2.
There are no plans to provide the study drug for compassionate use following study
completion.

3.2. Discussion of Design

The design of this study (i.e., randomized, double-blind, placebo-controlled, parallel-
group) iswell established to evaluate the efficacy and safety of an investigational drug.

A placebo arm isincluded in this study to allow for a quantitative assessment of FF/V|
Inhalation Powder 100/25mcg and the individual components compared with an inactive
control.

| CS Dose Sdlection

GSK iscurrently investigating FF/V1 at three strengths: 50/25 mcg, 100/25mcg, and
200/25mcg. GSK believes that the lowest effective dose of FF will be 100mcg in patients
with COPD. Thiswas based on the dose-ranging studies in patients with asthma
demonstrating substantial efficacy with FF 100mcg and near maximal efficacy with FF
200mcg. While FF 50mcg demonstrated some level of efficacy (less than that with the
100 and 200mcg doses), we believe thiswill be the less effective/no effect dosein COPD
based on the fact that patients with COPD have greater airflow obstruction and are less
responsive to the effects of inhaled corticosteroids. GSK intends to investigate only one
dose of the combination product in the proposed study. To date, the safety profiles for all
3 doses of FF are similar and with no unexpected findings.

L ABA Dose Selection

The B2C111045 study was a multi-centre, randomised, double-blind, placebo-controlled
parallel group, dose-ranging study evaluating the dose response, efficacy and safety of
five doses of GW642444M (3mcg, 6.25 mcg, 12.5 mcg, 25mcg and 50 mcg),
administered once daily in the morning, over a 28day treatment period in 602 subjects
with COPD. The primary endpoint was the mean change from baseline in clinic visit
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trough (pre-bronchodilator and pre-dose) FEV; at the end of the 28-day treatment period.
The trough FEV ;1 was defined as the mean of the FEV; values obtained 23 and 24 hours
after dosing on Day 28. All doses were well tolerated. However, as the differences
between the 25 and 50mcg doses were not considered to be clinically relevant, the 25mcg
isfelt to be an optimal dose to assess in the combination for this study. VI has been well
tolerated in clinical studiesto date with typical beta-agonists effects observed at high
doses. There was no observed association of any side-effects with VI at the proposed
clinical dose of 25 mcg.

4, SUBJECT SELECTION AND WITHDRAWAL CRITERIA

4.1. Number of Subjects

Approximately 16,000 male and femal e outpatient subjects will be randomized. All
randomized subjects are considered evaluable. Approximately 1,600 centersin multiple
countries will participate in the study.

4.2. Inclusion Criteria

Specific information regarding warnings, precautions, contraindications, adverse events,
and other pertinent information on the investigational product that may impact subject
eligibility is provided in the IB/IB supplement(s) and other pertinent documents.

Subjects eligible for enrolment in the study must meet all of the following criteria

1. Typeof subject: outpatient.

2. Informed consent: Subjects must give their signed and dated written informed
consent to participate.

3. Gender: Male or female. Femal e subjects must be post-menopausal or using a highly
effective method for avoidance of pregnancy. The decision to include or exclude
women of childbearing potential may be made at the discretion of the investigator in
accordance with local practice in relation to adequate contraception.

4. Age: >40 and < 80 years of age at Screening (Visit 1).

5. Tobacco use: Subjects with a current or prior history of >10 pack-years of cigarette
smoking at screening (Visit 1). Previous smokers are defined as those who have
stopped smoking for at least 6 months prior to Visit 1.

6. Airflow Obstruction:

e  Subjects with a measured post-al buterol/salbutamol FEV 1/FV C ratio of <0.70 at
Screening (Visit 1).

e  Subjects with a measured post-al buterol/salbutamol FEV 1 >50 and <70% of
predicted normal values calculated using NHANES 111 reference equations
[Hankinson, 1999; Hankinson, 2010] at Screening (Visit 1).

Post-bronchodilator spirometry will be performed approximately 15 minutes
after the subject has self-administered 4 inhalations (i.e., total 400mcg) of
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albuterol/salbutamol viaan MDI with avaved-holding chamber. The
FEV/FVC ratio and FEV 1 percent predicted values will be calculated.

7. Dyspnea:
Subjects must score 2 or higher on the modified Medical Research Council Dyspnea
scale (Visit 1)
8. Cardiovascular disease:
For patients >= 40 years of age: any one of the following:
Established (i.e. by clinical signs or imaging studies) coronary artery
disease (CAD)
Established (i.e. by clinical signs or imaging studies) peripheral arterial
disease (PAD)
Previous stroke

Previous Ml
Diabetes mellitus with target organ disease

OR

For patients >=60 years of age: any 2 of the following:

Being treated for hypercholesterolemia
Being treated for hypertension

Being treated for diabetes mellitus

Being treated for periphera arterial disease

4.3. Exclusion Criteria
Subjects meeting any of the following criteria must not be enrolled in the study:

1. Pregnancy: Women who are pregnant or lactating.

2. Asthma: Subjects with a current diagnosis of asthma. (Subjects with a prior history of
asthma are eligible if they also have a current diagnosis of COPD).

3. al-antitrypsin deficiency: Subjects with known a-1 antitrypsin deficiency asthe
underlying cause of COPD.

4. Other respiratory disorders: Subjects with active tuberculosis, lung cancer,
bronchiectasis, sarcoidosis, pulmonary fibrosis, pulmonary hypertension, interstitial
lung diseases or other active pulmonary diseases.

5. Lungresection or transplantation: Subjects with lung volume reduction surgery
within the 12 months prior to Screening or having had a lung transplant.

6. A moderate/severe COPD exacer bation that has not resolved at |east 14 days prior
to Visit 1 and at least 30 days following the last dose of oral corticosteroids (if
applicable).

7. Current severeheart failure (New York Heart Association class V). Subjectswill
also be excluded if they have aknown gection fraction of <30% or if they have an
implantable cardioverter defibrillator (ICD).
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8. Other diseases/abnormalities: Any life-threatening condition with life expectancy
<3 years, other than vascular disease or COPD, that might prevent the subject from
completing the study.

9. End stage chronic renal disease: Subjects will be excluded if on renal replacement
therapy (hemodialysis or peritoneal).

10. Drug/food allergy: Subjects with a history of hypersensitivity to any of the study
medications (e.g. beta-agonists, corticosteroid) or components of the inhalation
powder (e.g. lactose, magnesium stearate). In addition, patients with a history of
severe milk protein allergy that, in the opinion of the study physician, contraindicates
the subject’s participation will also be excluded.

11. Drug/alcohol abuse: Subjects with aknown or suspected history of alcohol or drug
abuse within the last 2 years.

12. Oxygen therapy: Subjects receiving treatment with long-term oxygen therapy
(LTOT) or nocturnal oxygen therapy required for greater than 12 hours a day.
Oxygen prn use (i.e. <12 hours per day) is not exclusionary.

13. Questionable validity of consent: Subjects with a history of psychiatric disease,
intellectual deficiency, poor motivation or other conditions that will limit the validity
of informed consent to participate in the study or the potential compliance to study
procedures.

14. Affiliation with investigator site: Study investigators, sub-investigators, study
coordinators, employees of a participating investigator or immediate family members
of the aforementioned are excluded from participating in this study.

15. Additional medication: Use of the following medications within the following time
intervals prior to Visit 1 or during the study (unless otherwise specified):
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Medication

No use within the following
time intervals prior to
Screening or thereafter at
any time during the study
(unless otherwise specified)

Inhaled Long acting beta-agonists (LABA)

48 hours

ICS/LABA combination products 48 hours
Inhaled corticosteroids 48 hours
Tiotropium 1 week*
Systemic, Oral, parenteral, intra-articular corticosteroids 30 days

(oral and systemic corticosteroids
may be used to treat COPD
exacerbations during the study)

Cytochrome P450 3A4 strong inhibitors including but not limited to
antiretrovirals (protease inhibitors) (e.g.Indinavir, Nelfinavir, Ritonavir,
Saquinavir); Imidazole and Triazole anti-fungals (e.g. Ketaconazole,
Itraconazole); Clarithromycin, Telithromycin, and Nefazodone

6 weeks

Grapefruit is allowed up to

Visit 1, then limited to no more than
one glass of grapefruit juice (250
mL/ 8 ounces) or one grapefruit per
day

Any other investigational drug

30 days or 5 half lives whichever is
longer.

* See Section 5.6.2 for information regarding Tiotropium use during the study

Note regarding appropriate patient selection:

Potential subjects should not be withdrawn from medi cations necessary for their disease
management solely for the purpose of enrolling in this study. Patients who are currently
controlled on short acting medications or who can adequately be managed with short-
acting inhaled medications and oral therapies (including theophylline or roflumilast)
based on physician opinion are the appropriate patients for this study.

4.4, Randomization Criteria

Any subject who experiences a moderate/severe COPD exacerbation (a COPD
exacerbation requiring treatment with antibiotics and/or systemic corticosteroids or
requiring hospitalization) or pneumonia during the run-in period must not be randomized.

4.5. Withdrawal Criteria

Once a subject israndomized to investigational product, the subject’svital status
will betracked for the duration of the study. Subjects may choose to discontinue
use of investigational product at any time but full accountability at the end of the

study isrequired for all subjects.
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45.1. Withdrawal from Investigational Product

A subject may voluntarily discontinue investigational product at any time. The
investigator may also, at his or her discretion, discontinue a subject from receiving
investigational product at any time. Every effort should be made by the investigator to
keep the subject in the study. Subjects who are withdrawn from investigational product
will not be replaced.

The primary reason for subject withdrawal from investigational product will be recorded
in the eCRF. Primary reasons for withdrawal will be categorized as:

e adverse event

e withdrew consent

e |ost to follow-up

o lack of efficacy

e subject reached protocol-defined stopping criteria (relates only to liver stopping
criteria)

e  study closed/terminated
e investigator discretion

COPD exacerbation will be a sub-reason for withdrawal under lack of efficacy. Specific
regard should be given to distinguishing withdrawal s due to an adverse event and lack of
efficacy.

A subject will also be withdrawn from investigational product, in consultation with the
medical monitor and principal investigator, if the following stopping criteria are met:

e Liver Chemistry: Meets any of the following Liver chemistry stopping criteriaas
defined in Section 6.3.1.

45.2. Screen Failures

A subject who has at |east one study procedure performed in addition to signing a consent
form, and is assigned a subject identifier but isNOT randomized is classified as a screen
failure. The IVRS system used to track study enrolment will be notified and the following
information on subjects who are not randomized must be collected in the eCRF:

e Date screened

e  Subject identification number

e Demography (race, age, and gender)

e Reason subject failed Screening

e Any Serious Adverse Events (SAES) related to study procedures or
GlaxoSmithKline (GSK) concomitant medications that occurred after signing
the informed consent. Any fatal event should aso be recorded.
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A subject who is classified as a screen failure cannot be re-screened.
4.5.3. Run-in failures

A subject who has had all screening procedures performed (in addition to signing a
consent form), is assigned a subject identifier, and is dispensed rescue
albuterol/salbutamol, but isNOT randomized is classified as a Run-in failure. The VRS
system will be notified and the following information on subjects who fail Run-in must
be collected in the eCRF:

e Date screened

e  Subject identification number

e Demography (race, age, and gender)
e Reason subject failed Run-in

e Any Serious Adverse Events (SAES) related to study procedures or
GlaxoSmithKline (GSK) concomitant medications that occurred after signing
the informed consent. Any fatal event should also be recorded.

Subjects who experience a COPD exacerbation and/or pneumonia during the Run-in
period will be excluded from participating in the study.

A subject who is classified as a Run-in failure cannot be re-screened.
S. STUDY TREATMENTS

5.1. Investigational Product and Reference Therapy

The contents of the label will be in accordance with al applicable regulatory
requirements.

Under normal conditions of handling and administration, investigational product is not
expected to pose significant safety risks to site staff. Take adequate precautions to avoid
direct eye or skin contact and the generation of aerosols or mists. Notify the monitor of
any unintentional occupationa exposure. A Material Safety Data Sheet (MSDYS)
describing the occupational hazards and recommended handling precautions will be
provided to site staff if required by local laws or will otherwise be available from GSK
upon request.

Adeguate precautions must be taken to avoid direct contact with the investigational
product. The occupational hazards and recommended handling procedures are provided
inthe Material Safety Data Sheet (MSDYS).

Investigational product must be stored in a secure area under the appropriate physical
conditions for the product. Access to and administration of the investigational product
will be limited to the investigator and authorized site staff. Investigational product must
be dispensed or administered only to subjects enrolled in the study and in accordance
with the protocol.
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5.2. Treatment Assignment

Subjects will be assigned to study treatment in accordance with the randomisation
schedule. The randomisation schedule will be generated using the GSK validated
randomization software RANDALL. A separate randomisation schedule will be produced
for each country. For those countries participating in the Arterial Stiffness sub-study two
schedules will be produced for each country, one for the sites participating, and one for
the sites not participating. Thisisto help ensure balance of treatment groups within the
sub-study.

Following the run-in period, eligible subjects will be randomized (1:1:1:1) to one of the
following double-blind treatment groups with the NDPI once daily in the AM for the
duration of the treatment period:

e FF/VI 100mcg/25mcg QD

e FF 100mcg QD

e VI25mcg QD

e placebo QD
Assignment of subject number

At Visit 1, aunique Subject Number will be assigned to any subject who has at least one
Visit 1 procedure performed, other than informed consent. The unique Subject Number
will be used to identify individual subjects during the course of the study.

Assignment of treatment number

At Visit 2 (end of run-in/randomisation visit), subjects meeting the eligibility criteriawill
be assigned to study treatment following atelephone call to the IVRS, in accordance with
the computer generated randomisation schedule. Once a randomisation number has been
assigned to a subject, it cannot be reassigned to any other subject in the study.

During this call, the IVRS will confirm the Subject Number and provide two additional
types of numbers:

e A treatment pack number will be provided that identifies the double-blind
medication that should be dispensed to the subject from the investigator’s
inventory (container number).

e A randomisation number will be assigned from a randomisation schedule
created by GlaxoSmithKline.

e For subsequent visits when study medication is to be dispensed, atelephone call
must be made to the IVRS for the next treatment pack number(s) to be assigned
from the investigator’ s inventory
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5.3. Blinding

The investigator or treating physician may unblind a subject’ s treatment assignment only
in the case of an emer gency, when knowledge of the study treatment is essentia for the
appropriate clinica management or welfare of the subject. Whenever possible, the
investigator must first discuss options with the GSK Medical Monitor or appropriate
GSK study personnel befor e unblinding the subject’ s treatment assignment. If thisis
impractical, the investigator must notify GSK as soon as possible, but without revealing
the treatment assignment of the unblinded subject, unless that information is important
for the safety of subjects currently in the study. The date and reason for the unblinding
must be recorded in the appropriate data collection tool.

GSK’s Globa Clinical Safety and Pharmacovigilance (GCSP) staff may unblind the
treatment assignment for any subject with an SAE. If the SAE requires that an expedited
regulatory report be sent to one or more regulatory agencies, a copy of the report,
identifying the subject’ s treatment assignment, may be sent to clinical investigatorsin
accordance with local regulations and/or GSK policy.

5.4. Product Accountability

In accordance with local regulatory requirements, the investigator, designated site staff,
or head of the medical institution (where applicable) must document the amount of GSK
investigational product dispensed and/or administered to study subjects, the amount
returned by study subjects, and the amount received from and returned to GSK, when
applicable. Product accountability records must be maintained throughout the course of
the study.

5.5. Treatment Compliance

Subject compliance with double-blind study medication will be assessed at Visits 3
through End of study/Early Withdrawal by reviewing the dose counter on the NDPI.
Subjects who are not compliant (<80%) with study drug administration should be
counselled on appropriate dosing of study drug.

5.6. Concomitant Medications and Non-Drug Therapies
5.6.1. Permitted Medications and Non-Drug Therapies
The following medications are permitted during the study:

e  Study-supplied albuterol/salbutamol (MDI or nebules)
e |pratropium/Combivent
e  Theophyllines and roflumilast

e Oral corticosteroids and antibiotics for the short term treatment of COPD
exacerbations

e Mucolytics
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e Oxygen
e Antihistamines and nasal decongestants
e OTC cough suppressants
e Intranasal cromolyns or nedocromil
e Intranasal, ophthalmic and topical corticosteroids

e Antibioticsfor short term treatment of acute non-respiratory tract infections and
for the treatment of pneumonia and COPD exacerbations.

e Influenzaand pneumonia vaccines

e Tricyclic antidepressants and Monamine oxidase inhibitors (MOAS).
(Administer with caution as they may potentiate the effects of beta-agonists on
the vascular system.)

e Diuretics. (Caution isadvised in the coadminstration of beta-agonists with
nonpotassium —sparing diuretics).

e  Smoking cessation medications

e Cardioselective Beta-blockers and ophthalmic beta-blockers. (Administer with
caution as they may block bronchodilatory effects of beta-agonists and produce
severe bronchospasm.) Noncardiosel ective beta-blockers (eg carvedilol) may
also be used if deemed appropriate by the PI.

e All medications for other disorders as long as the dose remains constant
wherever possible.

5.6.2. Prohibited Medications and Non-Drug Therapies

Tiotropium use will not be permitted at baseline. However, if during the double-blind
treatment phase a subject experiences a severe COPD exacerbation (i.e requiring
hospitalization) and requires additional treatment or experiences multiple moderate
exacerbations, Tiotropium may be added. GSK medical monitor should be contacted for
any other situation where the PI believes addition of Tiotropium isrequired. The same
criteria apply to use of any new LAMA, PDE IV inhibitor or anti-inflammatory approved
for COPD during the course of the study.

Use of any inhaled corticosteroid (ICS) or long acting beta-agonist (LABA) while on
double-blind treatment is not permitted.

5.7. Treatment after the End of the Study

At the end of treatment with Investigational Product, subjects will be prescribed
appropriate COPD therapy if required. There are no plans to provide the study medication
for compassionate use following study completion.
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5.8. Treatment of Investigational Product Overdose

An overdose is defined as a dose greater than what is instructed (Section 5.2) that results
in clinical signs and symptoms. In the event of an overdose of study medication, the
investigator should use clinical judgment in treating the overdose and contact the study
medical monitor. GlaxoSmithKline (GSK) is not recommending specific treatment
guidelines for overdose and toxicity management. The investigator should refer to the
relevant document(s) for detailed information regarding warnings, precautions,
contraindications, adverse events, and other significant data pertaining to the study
drug(s) being used in this study. Such documents may include, but not be limited to, the
approved product labelling and/or 1B for albuterol/salbutamol, and the IB or equivalent
document provided by GSK for double blind study medications.

6. STUDY ASSESSMENTS AND PROCEDURES

The Time and Events Table is provided in Table 1. All study assessments should be
conducted by the investigator or his’her qualified designee unless otherwise specified in
the protocol or SPM. Please refer to the SPM for a suggested order of assessments.

Subjects will self-administer their first dose of double-blind study medication in the clinic
at theend of Visit 2.

Table 1 Time and Events Table

Pre-Randomization Assessments:

Procedures Screening Baseline Visit!

Written Informed Consent

Demography & Medical History

COPD & Exacerbation History

Inclusion/Exclusion Criteria

Concomitant Medication Assessment

XXX X[ XX

Smoking Status/history

Smoking Cessation Counselling

XX | X | X

Randomization Criteria

Lung Function Questionnaire (LFQ)* X4

>

Vital signs X

Physical Exam X

Oropharyngeal Exam X

Blood Sample (10ml)> X5

Spirometry —pre and post X
albuterol/salbutamol

Spirometry - post albuterol/salbutamol X

Modified Medical Research Council X
Questionnaire (MMRC)

Subject Questionnaires? X2

Adverse Events X X

SphygmoCor Assessments? X3
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Procedures

Screening

Baseline Visit!

Dispense Rescue Albuterol/Salbutamol

X
Dispense diary card X X
Register Visit in IVRS X X
Pregnancy test X
Dispense IP X
1. All Baseline assessments must be obtained prior to randomization
2. SGRQ-C, CAT and EQ-5D in a subset of ~4,000 subjects primarily in EU, Canada and Australia
3. Inasubset of ~1400 subjects
4. Optional (for use as screening tool)
5. Subjects in US only , details in SPM
Post-Randomization Assessments:
Procedures End of Follow-up?
study
treatment
Phone
Contact
Month1 | Month3 | Month6 | Month 12 742 days
(£14) (x14) (x14) after last
PLUS PLUS PLUS dose of
every3 |every6 |everyl2 study drug
months | months | months
Concomitant X X X
Medication Assessment
Spirometry — post X X
albuterol/salbutamol
(FEV1 and FVC)
Exacerbation X X
Assessment
Survival Assessment X X
Subject X4 X4 X
Questionnaires*
Adverse Event X X X
Assessment
Smoking Status X X
Oropharyngeal exam X X
Vital signs X X
Blood Sample Xo
Pregnancy Test X X
SphygmoCor X2 X
Assessments?
Dispense diary Card X
Dispense X X
Investigational Product.
Assess Investigational X X
Product Compliance
Collect Investigational X X X
Product
Dispense Rescue X X
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Procedures End of Follow-up?
study
treatment
Phone
Contact
Month1 | Month3 | Month6 | Month 12 742 days
(£14)1 (£14) (£14) after last
PLUS PLUS PLUS dose of
every3 |every6 |everyl2 study drug
months | months | months
Albuterol/Salbutamol
Collect/check Rescue X X X
Albuterol/Salbutamol
Register Visit in IVRS X X X

1. Visits will continue at the specified intervals until the end of the study which will be determined by reaching
approximately 1000 deaths.

2. Inasubset of ~1400 subjects- to be done annually, details in SPM

3. The Follow-up Visit is scheduled to occur 7 + 2 days after the last dose of IP.
4. SGRQ-C, CAT and EQ-5D in a subset of ~4,000 subjects - these will be done during the first year at 3 months

and 6 months and then every 6 months for the duration of the treatment period
5. Only atinitial 3 month Visit — subjects in US only

6.1.

Critical Baseline Assessments

No study related procedures may be performed until theinformed consent form
document has been reviewed with and signed by the subject. A pre-screening visit
may be required in order to administer and discuss the informed consent before any
changes are made to the subject’ s current medication regimen. Washout of any prohibited
medication, which is done only if deemed appropriate by the Investigator in discussion
with the subject, MUST NOT OCCUR prior to theinformed consent being discussed
and signed. The informed consent may be administered and discussed at the screening
visit if the subject does not take or has not taken any protocol excluded medications.
During the screening visit (Visit 1) or randomization visit (Visit 2), each subject will

undergo the following assessments (refer to Table 1 for specific visit for each

assessment):

e Demographic history (including gender, ethnic origin, date of birth, height and

weight)
e Medica history (including COPD, cardiovascular and smoking history)

e Exacerbation assessment (history of COPD exacerbations that required antibiotics
and/or ora corticosteroids or hospitalization in the past 12 months)

e Incluson/Exclusion criteria assessment (including LFQ if being used)
e MMRC
e  Concomitant medication review

e  Spirometry with reversibility testing
e Physical exam (including vital signs)
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e Basdine questionnairesin asubset: SGRQ-C, CAT and EQ-5D
e Basdine PWV in asubset

6.2.

6.2.1.

6.2.2.

6.2.5.

Efficacy

Primary Efficacy Endpoint
Time to death from any cause

Secondary Efficacy Endpoints

Rate of declinein FEV 4

Timeto CV event
Other Efficacy Endpoints

Annual rate of and time to moderate/severe COPD exacerbations
COPD-related death (based on CEC adjudication)

QoL using the St George's Respiratory Questionnaire-COPD.
Health status using the EuroQol Questionnaire (EQ-5D)

Health Care Resource Utilization

PWV

Cardiovascular procedures

Change from baselinein FEV 1

Change from baselinein FVC

Exploratory Endpoints

Health status using the CAT
Biomarkers
Survival Status

The primary endpoint is all cause mortality, therefore the survival status of each subject
will be recorded at every Visit.

In the case of any subject who prematurely withdraws from Investigational Product,
survival status will be captured at 3-monthly intervals by means of phone calls or other
forms of contact.

All deaths occurring after randomization until the end of the study should be reported as
SAEswithin 24 hours (Section 6.3.8) of Pl becoming aware of event.

Accurate assignment of cause of death is essential and will be done as follows:
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The investigator will assign a cause of death based on contact with the attending
physician (where possible), details given on the death certificate, autopsy findings (if
any) and any other available clinical evidence. The investigator will enter the resultsinto
the eCRF.

Categorization of cause of death will also been done centrally by a Clinical Endpoint
Committee (CEC) who will review the eCRF data and additional information available
(eg details given on the death certificate, autopsy findings, and any other available
clinical evidence). The categorization of cause of death assigned by the CEC will be the
primary basis for all analyses for cause of death or specific cause of death.

6.2.6. Spirometry and Reversibility Testing
6.2.6.1. Spirometry

A secondary endpoint israte of declinein FEV 1. In order to assess this, spirometry will
be performed at every clinic visit and will be performed using equipment that meets or
exceeds the minimum performance recommendations of the ATS [Sin, 2003]. All sites
will use their own equipment. At least 3 valid spirometry efforts should be attempted
(with no more than 8) using the ATS guidelines [Sin, 2003]. Spirometry will be
performed at screening (Visit 1), randomization (Visit 2), and at each 3-monthly
treatment visit. A post-albuterol/salbutamol FEV; >50 and <70% of predicted normal
and an FEV1/FVC ratio of <0.70 are required at Visit 1 (Screening).Vaueswill be
calculated using NHANES |11 reference equations [Hankinson, 1999; Hankinson, 2010].

The Visit 1 spirometry must be performed:

e Between 6:00AM and 10:00AM

e  After withholding morning dose of scheduled COPD medications as indicated in the
exclusion criteria

e After inhalation of 4 puffs of abuterol viaametered dose inhaler with a
spacer/holding chamber

On or after Visit 2 (randomization), FEV 1 can be done at any time of day but should be
consistent (+ 2 hour window based on time from first post baseline visit) between visits
for each subject and no later than 2pm

Details regarding the spirometric procedures are provided in the SPM.
6.2.6.2. Reversibility

Subjects reversibility will be assessed at Visit 1 (Screening). To determine reversibility,
the subject will self-administer 4 inhalations of a buterol/salbutamol via metered dose
inhaler (MDI) with a spacer/holding chamber following pre-dose spirometry. Triplicate
spirometry efforts will be performed after approximately 10-15 minutes, and the highest
FEV from three valid forced expiratory curves will be used to determine reversibility.

e Detailsregarding the spirometric procedures are provided in the SPM.
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6.2.7. Cardiovascular Composite Endpoint

A secondary endpoint isacomposite of specific cardiovascular events which includes on
treatment CV death, unstable angina, myocardial infarction, stroke and transient ischemic
events. Unstable anginaisincluded in the composite asit is an entity under acute
coronary syndromes, can be objectively defined, and is a harbinger of acute myocardial
infarctions. Similarly, transient ischemic attacks will be included in this composite, only
if the resultant neurological deficit is verified on examination by a health-care provider,
asthis event can aso be viewed as a prelude to a stroke.

e On treatment cardiovascular mortality which has been agreed by the clinical
endpoint committee (CEC).

Cardiovascular event due to one of the following which has been agreed by the CEC:

e A stroke or transient ischemic event (objectively confirmed by a health-care
professional) defined as afocal neurological deficit of presumed vascular origin
(including retinal infarction).

e A myocardia infarction (based on the Universal definition [ Thygesen, 2007])
e Diagnosisof unstable angina defined by:

Ischemic chest discomfort that occurs at rest with at least 1 episode lasting >10 minutes
and is accompanied by new or presumably new ST segment deviation (transient (<20
minutes) elevation > 0.1mV or dynamic horizontal/ downsloping depression > 0.05mV))
in at least 2 contiguous leads without diagnostic biochemical changesin cardiac enzymes
(serum troponin | or T or creatine kinase-MB).

Aswith al deaths, data on events which make up the CV composite endpoint will be
collected for the duration of the study (including both on and off Investigational Product).

6.2.8. COPD exacerbations and Pneumonia

For the purpose of this study, exacerbation of COPD is defined by a worsening of
symptoms requiring additional treatment as follows:

e A mild COPD exacerbation: managed by subject with increased use of prn
medications

e A moderate COPD exacerbation: requires treatment with antibiotics and/or
systemic corticosteroids

e A severe COPD exacerbation: requires hospitalization
Any subject experiencing worsening of symptoms should:

e Contact their study investigator and/or research coordinator immediately, and report
to the study clinic as required
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e If the subject is unable to contact their study investigator and/or research coordinator,
they should contact their primary care physician (or other health care practitioner as
required) and contact their study site as soon as possible

e If the subject seeks emergent/acute care for worsening respiratory symptoms, he/she
should inform the caring Health Care Provider (HCP) to contact the investigator as
soon as possible.

Subjects with presence of worsening respiratory symptoms will be classified by the Pl as
having:

e A mild/moderate/severe exacerbation and/or pneumonia
OR

e A Lower Respiratory Tract Infection (LRT]I) [i.e. other than pneumonia]
e Background variability of COPD
e A non-respiratory related disease
e Other respiratory related disease

e For the purpose of this study, pneumoniais defined as new auscultatory findings
compatible with parenchymal lung infection and/or radiographic evidence of
parenchymal/air space disease. Confirmed diagnoses of pneumonia must be recorded
as adverse events in the eCRF.

Definitions for COPD exacerbations and pneumonia are given above. If, based on these
criteria, asubject’s symptoms do not fulfill the diagnosis of an exacerbation and/or
pneumonia, then the investigator should use their clinical judgment to assess the subject’s
symptoms (including increased volume of sputum production and/or changein the
sputum color) for adiagnosis of LRTI (e.g. acute bronchitis), background variability of
COPD, anon-respiratory related disease or other respiratory related disease. Investigator
judgment should be used in deciding whether to report the signs and symptoms (and/or
determined diagnosis) as an AE/SAE in the eCRF. Refer to Section 6.3.2.1 and

Section 6.3.2.2 for definitions of AE and SAE, respectively.

The dates of onset and resolution of each exacerbation should be based on when the
investigator and/or subject determines that the COPD symptomsinitially started and then
returned to pre-exacerbation levels.

If an exacerbation begins as mild, but becomes moderate or severe or begins as moderate
and becomes severe, the exacerbation should be captured as one exacerbation and
classified by its highest level of severity.

6.3. Safety

e |ncidence of adverse events

e Vital sign measurements (per guidelinesin SPM)
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6.3.1. Liver chemistry stopping and follow up criteria

With the exception of US sites which are participating in the biomarker and/or genetics
assessments, there are no regular laboratory tests required by this protocol. If, however,
while asubject is receiving Investigational Product, |ab tests are conducted, any abnormal
liver chemistry findings must treated as outlined below:

Phasell1-1V liver chemistry stopping and follow up criteria have been designed to
assure subject safety and evaluate liver event etiology.

Phase I11-1V liver chemistry stopping criteria 1-5 are defined below:

1. ALT >3xULN and bilirubin > 2xULN (>35% direct bilirubin) (or ALT > 3xULN
and INR>1.5, if INR measured)

NOTE: if serum bilirubin fractionation is not immediately available, study drug
should be discontinued if ALT > 3xULN and bilirubin > 2xULN. Serum bilirubin
fractionation should be performed if testing is available. If testing is unavailable,
record presence of detectable urinary bilirubin on dipstick, indicating direct
bilirubin elevations and suggesting liver injury.

ALT > 8xULN.
ALT >5xULN but <8 XULN persists for >2 weeks

ALT > 3xULN if associated with the appearance or worsening of symptoms of
hepatitis or hypersensitivity such as fatigue, nausea, vomiting, right upper quadrant
pain or tenderness, fever, rash or eosinophilia.

5. ALT >5xULN but <8 XULN and cannot be monitored weekly for >2 weeks
When any of theliver chemistry stopping criteria 1-5 is met, do the following:

e Immediately withdraw investigational product
e Report the event to GSK within 24 hours of learning its occurrence

e Completetheliver event CRF and SAE data collection tool if the event also meets
the criteriafor an SAE. All events of ALT > 3xULN and bilirubin > 2xULN (>35%
direct) (or ALT > 3xULN and INR>1.5, if INR measured); INR measurement is not
required and the threshold value stated will not apply to patients receiving
anticoagulants), termed ‘Hy’s Law’, must bereported as an SAE (excluding
studies of hepatic impairment or cirrhosis).

NOTE: if serum bilirubin fractionation is not immediately available, study drug
should be discontinued if ALT > 3xULN and bilirubin > 2xULN. Serum bilirubin
fractionation should be performed if testing is available. If testing is unavailable,
record presence of detectable urinary bilirubin on dipstick, indicating direct
bilirubin elevations and suggesting liver injury.

e Complete the liver imaging and/or liver biopsy CRFsif these tests are performed
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e Perform liver event follow up assessments, and monitor the subject until liver
chemistries resolve, stabilize, or return to baseline values as described below.

e Withdraw the subject from the study (unless further safety follow up is required)
after completion of the liver chemistry monitoring as described below.

e Do not re-challenge with investigational product.
In addition, for criterion 1.

e Make every reasonable attempt to have subjects return to clinic within 24 hoursfor
repeat liver chemistries, liver event follow up assessments (see below), and close
monitoring

e A gpecialist or hepatology consultation is recommended

e Monitor subjects twice weekly until liver chemistries (ALT, AST, akaline
phosphatase, bilirubin) resolve, stabilize or return to within baseline values

For criteria2, 3, 4 and 5:

e Make every reasonable attempt to have subjects return to clinic within 24-72 hrsfor
repeat liver chemistries and liver event follow up assessments (see below)

e Monitor subjects weekly until liver chemistries (ALT, AST, akaline phosphatase,
bilirubin) resolve, stabilize or return to within baseline values; criterion 5 subjects
should be monitored as frequently as possible.

Subjectswith ALT >5xULN and <8xULN which exhibit a decreaseto ALT x>3xULN,
but <5xULN and bilirubin <2xULN without hepatitis symptoms or rash, and who can be
monitored weekly for 4 weeks:

e Notify the GSK medical monitor within 24 hours of learning of the abnormality to
discuss subject safety
e Can continue investigational product

e  Must return weekly for repeat liver chemistries (ALT, AST, alkaline phosphatase,
bilirubin) until they resolve, stabilize or return to within baseline

e If a any time these subjects meet the liver chemistry stopping criteria, proceed as
described above

o |If, after 4 weeks of monitoring, ALT <3xULN and bilirubin <2xULN, monitor
subjects twice monthly until liver chemistries normalize or return to within baseline
values.

For criteria 1-5, make every attempt to carry out the liver event follow up assessments
described below:

e Viral hepatitis serology including:
e HepatitisA IgM antibody;
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e Hepatitis B surface antigen and Hepatitis B Core Antibody (IgM);
o HepatitisC RNA;
e Cytomegalovirus IgM antibody;

e Epstein-Barr viral capsid antigen IgM antibody (or if unavailable, obtain
heterophile antibody or monospot testing);

e Hepatitis E IgM antibody (if subject resides outside the US or Canada, or has
travelled outside US or Canadain past 3 months);

Blood sample for PK analysis, obtained within 72 hours of last dose. Record the
date/time of the PK blood sample draw and the date/time of the last dose of
investigational product prior to blood sample draw on the CRF. If the date or time of
the last dose is unclear, provide the subject’s best approximation. If the date/time of
the last dose cannot be approximated OR a PK sample cannot be collected in the
time period indicated above, do not obtain a PK sample. Instructions for sample
handling and shipping arein the SPM.

Serum creatine phosphokinase (CPK) and lactate dehydrogenase (LDH).
Fractionate bilirubin, if total bilirubin >2xULN
Obtain complete blood count with differential to assess eosinophilia

Record the appearance or worsening of clinical symptoms of hepatitis or
hypersensitivity, such as fatigue, nausea, vomiting, right upper quadrant pain or
tenderness, fever rash or eosinophilia as relevant on the AE report form

Record use of concomitant medications, acetaminophen, herbal remedies, other over
the counter medications, or putative hepatotoxins, on the concomitant medications
report form.

Record acohol use on the liver event acohol intake case report form

The following are required for subjects with ALT >3xULN and bilirubin >2xULN (>35%
direct) but are optional for other abnormal liver chemistries:

Anti-nuclear antibody, anti-smooth muscle antibody, and Type 1 anti-liver kidney
microsomal antibodies.

Liver imaging (ultrasound, magnetic resonance, or computerized tomography) to
evaluate liver disease.

6.3.2. Adverse Events

The investigator or site staff will be responsible for detecting, documenting and reporting
events that meet the definition of an AE or SAE.
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6.3.2.1. Definition of an AE

Any untoward medical occurrencein apatient or clinical investigation subject,
temporally associated with the use of amedicina product, whether or not considered
related to the medicinal product.

Note: An AE can therefore be any unfavorable and unintended sign (including an
abnormal laboratory finding), symptom, or disease (new or exacerbated) temporally
associated with the use of amedicinal product. For marketed medicinal products, this
also includes failure to produce expected benefits (i.e., lack of efficacy), abuse or misuse.

Events meeting the definition of an AE include:
e Exacerbation of achronic or intermittent pre-existing condition including either an
increase in frequency and/or intensity of the condition

e New conditions detected or diagnosed after investigational product administration
even though it may have been present prior to the start of the study

e Signs, symptoms, or the clinical sequelae of a suspected interaction

e Signs, symptoms, or the clinical sequelae of a suspected overdose of either
investigational product or a concomitant medication (overdose per se will not be
reported as an AE/SAE).

“Lack of efficacy” or “failure of expected pharmacological action” per se will not be
reported as an AE or SAE. However, the signs and symptoms and/or clinical sequelae
resulting from lack of efficacy will be reported if they fulfil the definition of an AE or
SAE.

Events that do not meet the definition of an AE include;

e Medica or surgical procedure (e.g., endoscopy, appendectomy); the condition that
leads to the procedureis an AE

e  Situations where an untoward medical occurrence did not occur (social and/or
convenience admission to a hospital)

e Anticipated day-to-day fluctuations of pre-existing disease(s) or condition(s) present
or detected at the start of the study that do not worsen

e Thedisease/disorder being studied, or expected progression, signs, or symptoms of
the disease/disorder being studied, unless more severe than expected for the subject’s
condition

6.3.2.2. Definition of a SAE

A serious adverse event is any untoward medical occurrence that, at any dose:

a.  Resultsin death
b. Islife-threatening
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NOTE: Theterm 'life-threatening' in the definition of 'serious refersto an event in
which the subject was at risk of death at the time of the event. It does not refer to an
event, which hypothetically might have caused death, if it were more severe.

c. Requires hospitalization or prolongation of existing hospitalization

NOTE: In general, hospitalization signifies that the subject has been detained
(usualy involving at least an overnight stay) at the hospital or emergency ward for
observation and/or treatment that would not have been appropriate in the physician’s
office or out-patient setting. Complications that occur during hospitalization are
AEs. If acomplication prolongs hospitalization or fulfills any other serious criteria,
the event is serious. When in doubt as to whether “hospitalization” occurred or was
necessary, the AE should be considered serious.

Hospitalization for elective treatment of a pre-existing condition that did not worsen
from baselineis not considered an AE.

d. Resultsin disability/incapacity, or

NOTE: Theterm disability means a substantial disruption of aperson’s ability to
conduct normal life functions. This definition is not intended to include experiences
of relatively minor medical significance such as uncomplicated headache, nausea,
vomiting, diarrhea, influenza, and accidental trauma (e.g. sprained ankle) which may
interfere or prevent everyday life functions but do not constitute a substantial
disruption.

e. Isacongenital anomaly/birth defect

f. Medica or scientific judgement should be exercised in deciding whether reporting is
appropriate in other situations, such asimportant medical events that may not be
immediately life-threatening or result in death or hospitalization but may jeopardize
the subject or may require medical or surgical intervention to prevent one of the
other outcomes listed in the above definition. These should aso be considered
serious. Examples of such events are invasive or malignant cancers, intensive
treatment in an emergency room or at home for allergic bronchospasm, blood
dyscrasias or convulsions that do not result in hospitalization, or development of
drug dependency or drug abuse.

0. All eventsof possible drug-induced liver injury with hyperbilirubinaemia defined as
ALT > 3xULN and bilirubin > 2xULN (>35% direct) (or ALT > 3xULN and
INR>L1.5, if INR measured) termed ‘Hy’'s Law’ events (INR measurement is not
required and the threshold value stated will not apply to patients receiving
anticoagul ants).

NOTE: bilirubin fractionation is performed if testing is available. If testing is
unavailable, record presence of detectable urinary bilirubin on dipstick indicating
direct bilirubin elevations and suggesting liver injury. If testing is unavailable and a
subject meets the criterion of total bilirubin > 2xULN, then the event is still reported
asan SAE. If INR is obtained, include values on the SAE form. INR elevations >1.5
suggest severe liver injury.

6.3.3. Laboratory and Other Safety Assessment Abnormalities
Reported as AEs and SAEs
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Any abnormal laboratory test results (hematology, clinical chemistry, or urinalysis) or
other safety assessments (e.g., ECGs, radiological scans, vital signs measurements),
including those that worsen from baseline, and felt to be clinically significant in the
medical and scientific judgement of the investigator are to be recorded as AEs or SAEs.

However, any clinically significant safety assessments that are associated with the
underlying disease, unless judged by the investigator to be more severe than expected for
the subject’ s condition, are not to be reported as AEs or SAEs.

6.3.4. Disease-Related Events and/or Disease-Related Outcomes Not
Subject to Expedited Reporting

The following events are considered secondary efficacy endpoints for this study and will
be reported as AEs or SAEs (based on criteriain Section 6.3.2) but will not be subject to
expedited reporting regardless of the “ expectedness’ or “relatedness” of the event:

e Mi

e Stroke

e Unstable angina

e TIA

Additionally, any laboratory or ECG abnormalities associated with the diagnosis of

individual components of these efficacy endpoints will not be subject to expedited
reporting.

The following events are expected in this population and will be reported as AES or SAEs
but will not be subject to expedited reporting regardless of the “expectedness’ or
“relatedness’ of the event:

e COPD exacerbation

e Pneumonia

Additionally, any laboratory or Chest X-ray abnormalities associated with the diagnosis
of these events will not be subject to expedited reporting.

6.3.5. Pregnancy

Any pregnancy that occurs during study participation must be reported using a clinical
trial pregnancy form. To ensure subject safety, each pregnancy must be reported to GSK
within 2 weeks of learning of its occurrence. The pregnancy must be followed up to
determine outcome (including premature termination) and status of mother and child.
Pregnancy complications and elective terminations for medical reasons must be reported
asan AE or SAE. Spontaneous abortions must be reported as an SAE.

Any SAE occurring in association with a pregnancy, brought to the investigator’s
attention after the subject has completed the study and considered by the investigator as
possibly related to the investigational product, must be promptly reported to GSK.
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6.3.6. Medical Devices

Medical devices are being provided by GSK for usein this study. GSK medical device
incidents, including those resulting from malfunctions of the device, must be detected,
documented, and reported by the investigator throughout the study.

Medical Device —thisis any instrument, apparatus, appliance, material or other article,
whether used alone or in combination, including the software necessary for its proper
application intended by the manufacturer to be used for human beings for the purpose of:
e diagnosis, prevention, monitoring, treatment or alleviation of disease;

e diagnosis, monitoring, treatment, alleviation of or compensation for an injury or
handicap;

e investigation, replacement or modification of the anatomy or of a physiological
process,

e control of conception

and which does not achieve its principle action in or on the human body by
pharmacol ogical, immunologica or metabolic means, but may be assisted in its function
by such means.

Note: if these means fulfill the main purpose of the product, it isaMedicina Product.
The term medical device includes in vitro diagnostic (1VD) devices.

The detection and documentation procedures described in this protocol apply to all GSK
medical devices provided for usein the study.

I ncident — Any malfunction or deterioration in the characteristics and/or performance of
adevice, aswell as any inadequacy in the labeling or the instructions for use which,
directly or indirectly might lead to or might have led to the death of a patient, or user or
of other persons or to a serious deterioration in their state of health.

Not al incidents lead to death or serious deterioration in health. The non-occurrence of
such aresult might have been due to other fortunate circumstances or to the intervention
of health care personnel.

It is sufficient that

e Anincident associated with a device happened and

e Theincident was such that, if it occurred again, it might lead to death or serious
deterioration ion health

A serious deterioration in state of health can include:

e A lifethreatening illness (a)

e Permanent impairment of body function or permanent damage to a body structure (b)
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e A condition necessitating medical or surgical intervention to prevent (a) or (b)

e Anyindirect harm as a consegquence of an incorrect diagnostic or VD test results
when used within the manufacturer’ sinstructions for use

e Fetal distress, fetal death or any congenital abnormality or birth defects
Incidents include, for example:

e inhalation of an object that has accidentally entered a spacer device and resulted in
tracheal obstruction.

Incidents do not include for example:

e medical occurrences associated with metered-dose inhalers that do not fulfill the
definition of amedical device (such events will be reported as medicinal product
AES)

e non-serious medical occurrences which have no further safety implications for the
subject or the device

Malfunction — A failure of a device to perform in accordance with its intended purpose
when used in accordance with the manufacturer’ s instructions.

Remedial Action — Any action other than routine maintenance or servicing of adevice
where such action is necessary to prevent recurrence of areportableincident. [This
includes any amendment to the design to prevent recurrence.]

6.3.7. Time Period and Frequency of Detecting AEs and SAEs

The investigator or site staff is responsible for detecting, documenting and reporting
events that meet the definition of an AE or SAE.

AEs will be collected from the start of Investigational Product and until the follow up
contact.

SAEs will be collected over the same time period as stated above for AES. However, any
SAEs assessed asrelated to study participation (e.g., investigational product, protocol-
mandated procedures, invasive tests, or change in existing therapy) or related to a GSK
concomitant medication, will be recorded from the time a subject consents to participate
in the study up to and including any follow up contact. Any fatal SAE occurring between
screeing and randomization should be reported. All SAEs will be reported to GSK within
24 hours, asindicated in Section 6.3.8.

6.3.8. Prompt Reporting of Serious Adverse Events and Other Events
to GSK

SAEs, pregnancies, medical device incidents, and liver function abnormalities meeting
pre-defined criteriawill be reported promptly by the investigator to GSK as described in
the following table once the investigator determines that the event meets the protocol
definition for that event.
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Initial Reports

Follow-up Information on a
Previous Report

Type of Event Time Frame Documents Time Frame Documents
All SAEs 24 hours “SAE” data 24 hours Updated “SAE”
collection tool data collection tool
Pregnancy 2 Weeks Pregnancy 2 Weeks Pregnancy Follow
Notification Form up Form
Device Incident 24 hours “Medical Device 24 hours Updated “Medical
Incident Report Device Incident
Form” Report Form”
ALT>3xULN and 24 hours* SAE data 24 hours Updated SAE data
Bilirubin>2xULN collection tool. collection tool.
(>35% direct) (or **_iver Event CRF **Updated Liver
ALT>3xULN and and liver imaging Event CRF
INR>L1.5, if INR and/or biopsy
measured)*** CREFs if applicable
ALT>8XULN; 24 hours* | **Liver event CRF 24 hours *Updated Liver
ALT>5xULN with Event CRF
hepatitis or rash or
>3xULN and <5xULN
that persists >4
weeks
ALT>5xULN plus 24 hours* | **Liver event CRF 24 hours
bilirubin <2xULN does not need
completing unless
elevations persist
for 2 weeks or
subject cannot be
monitored weekly
for 2 weeks
ALT>5xULN and 24 hours* | **Liver event CRF 24 hours Updated liver
bilirubin <2xULN that event CRF
persists >2 weeks
ALT>3XULN and <5x | 24 hours* | **Liver event CRF
ULN and bilirubin does not need
<2XULN completing unless

elevations persist
for 4 weeks or
subject cannot be
monitored weekly
for 4 weeks

*GSK to be notified at onset of liver chemistry elevations to discuss subject safety.
** | iver event documents should be completed as soon as possible.
** INR measurement is not required; if measured, the threshold value stated will not apply to patients receiving

anticoagulants.
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The method of detecting, recording, evaluating and follow-up of AEs and SAEs plus
procedures for completing and transmitting SAE reportsto GSK are provided in the
SPM. Procedures for post-study AES/SAEs are provided in the SPM.

Procedures for documenting, transmitting and follow-up of medical device incidents
along with the regulatory reporting requirements for medical devices are provided in the
SPM.

6.3.8.1. Regulatory reporting requirements for SAEs

Prompt notification of SAES by the investigator to GSK is essential so that legal
obligations and ethical responsibilities towards the safety of subjects are met.

GSK has alegal responsibility to notify both the local regulatory authority and other
regulatory agencies about the safety of a product under clinical investigation. GSK will
comply with country specific regulatory requirements relating to safety reporting to the
regulatory authority, Institutional Review Board (IRB)/Independent Ethics Committee
(IEC) and investigators.

Investigator safety reports are prepared for suspected unexpected serious adverse
reactions according to local regulatory requirements and GSK policy and are forwarded
to investigators as necessary.

An investigator who receives an investigator safety report describing a SAE(S) or other
specific safety information (e.g., summary or listing of SAES) from GSK will fileit with
the IB and will notify the IRB/IEC, if appropriate according to local requirements.

6.3.9. Other Safety Outcomes
6.3.9.1. Vital Signs

Vital signswill be performed at al study visits. At Screening (Visitl) vital signs must be
taken prior to spirometry. At randomization (Visit 2) and on days of Treatment Visits,
vital signs must be performed prior to spirometry. Blood pressure (systolic and diastolic)
and pulse rate will be measured in the sitting position after approximately 5 minutes rest.
A single set of values will be collected and recorded in the source documentation and
eCRF.

6.4. Health Outcomes

St Geor ge' s Respiratory Questionnaire-Chronic Obstructive Pulmonary Disorder
Questionnaire (SGRQ-C)

The SGRQ-C will be completed by a subset of subjects at randomization, at Visit 3 (12
weeks) then every 24 weeks thereafter (see Time and Events schedule) and at the Early
Withdraw Visit.

The SGRQ-C isanewly developed version of the well-established SGRQ instrument.
This version was devel oped to reduce the patient burden, reduce missing data and
improve the psychometric properties, whilst retaining the established properties of the
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instrument. In contrast to the original, it isa COPD specific instrument and has been
reduced from the original 50 to 40 items.

EuroQol Questionnaire (EQ-5D)

The EQ-5D questionnaire will be completed by a subset of subjects at randomization, at
Visit 3 (12 weeks), then every 24 weeks thereafter (see Time and Events schedule) and at
the Early Withdraw Visit.

The EQ-5D is astandardised instrument for use as a measure of health outcome. It is
designed for self-completion and is cognitively simple, taking only afew minutes to
complete. The EQ-5D is atwo-part self-assessment questionnaire. The first part consists
of fiveitems covering five dimensions (mobility, self care, usual activities,
pain/discomfort, and anxiety/depression). Each dimension is measured by athree-point
Likert scale (1-no problems, 2-moderate problems and 3-extreme problems).
Respondents are asked to choose one level that reflects their "own health state today" for
each of the five dimensions. Respondents can be then classified into one of 243 distinct
health states. The second part is a 20-cm visual analogue scale (EQ-VAYS) that has
endpoints labelled "best imaginable health state” and "worst imaginable health state
"anchored at 100 and O, respectively. Respondents are asked to indicate how they rate
their own health by drawing aline from an anchor box to that point on the EQ-VAS
which best represents their own health on that day. EQ-5D health states can be converted
to asingle summary index by applying aformulathat essentially attaches weightsto each
of the levelsin each dimension. The formulais based on the valuation of EQ-5D health
states from general population samples.

COPD Assessment Test (CAT)

The CAT will be completed by a subset of subjects at randomization, Visit 3 (12 weeks),
then every 24 weeks thereafter (see Time and Events schedule) and at the Early
Withdraw Visit.

The COPD Assessment Test (www.CATestonline.org) is avalidated, short and ssimple
patient completed questionnaire which has been developed for use in routine clinical
practice to measure the health status of patients with COPD. The CAT isan 8-item
guestionnaire suitable for completion by all patients diagnosed with COPD. When
completing the questionnaire, subjects rate their experience on a 6-point scale, ranging
from O (maximum impairment) to 5 (no impairment) with a scoring range of 0-40.

Healthcar e resour ce utilisation

Information on the healthcare resources related to hospitalizations for COPD
exacerbations will be collected during the study.

6.5. Biomarker(s)

Serum and plasma samples will be collected at the US sites at V2 (pre-dose at
randomization visit) and V3 (pre-dose at the 3 month visit). These will be used to
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analyze known inflammatory markers (e.g., hsCRP and fibrinogen) and also for
measuring a CBC and Chem 7 panel for usein predictive modelling.

Any subject in the US who has given informed consent to participate in the clinical study
and has met all of the entry criteriamay take part in the biomarker portion of the study.
Subject participation in biomarker sample collection is voluntary and refusal to
participate will not indicate withdrawal from the clinical study. Refusal to participate will
involve no penalty or loss of benefits to which the subject would otherwise be entitled.

6.6. Pharmacogenetics

Information regarding pharmacogenetic research isincluded in Appendix 1. The
IEC/IRB and, where required, the applicable regulatory agency must approve the PGx
assessments before these can be conducted at the site. The approval(s) must be in writing
and will clearly specify approval of the PGx assessments (i.e., approva of Appendix 1).
In some cases, approval of the PGx assessments can occur after approval is obtained for
the rest of the study. If so, then the written approval will clearly indicate approval of the
PGx assessments is being deferred and the study, except for PGx assessments, can be
initiated. When PGx assessments will not be approved, then the approval for the rest of
the study will clearly indicate this and therefore, PGx assessments will not be conducted.

Any subject in the US who has given informed consent to participate in the clinical study
and has met all of the entry criteriamay take part in genotyping. Subject participation in
genotyping is voluntary and refusal to participate will not indicate withdrawal from the
clinical study. Refusal to participate will involve no penalty or loss of benefits to which
the subject would otherwise be entitled.

7. DATA MANAGEMENT

For this study subject data will be entered into a pre-defined electronic case report forms
(eCRFs), transmitted electronically to GSK and combined with data provided from other
sources in avalidated data system.

Management of clinical datawill be performed in accordance with applicable GSK
standards and data cleaning procedures to ensure the integrity of the data, e.g.,
correcting/resolving errors and inconsistencies in the data. Adverse events and
concomitant medications terms will be coded using MedDRA and an internal validated
medication dictionary, GSKDrug. An appropriate medical dictionary that coversall
approved drugs in the region will be referenced. eCRFs (including queries and audit
trails) will be retained by GSK, and copies will be sent to the investigator to maintain as
the investigator copy. Subject initials will not be collected or transmitted to GSK
according to GSK policy.

8. DATA ANALYSIS AND STATISTICAL CONSIDERATIONS

8.1. Hypotheses

The primary efficacy endpoint is time to death from any cause.
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The primary analysis will test the following hypotheses:

e Null hypothesis: Hazard ratio for all cause mortality for FF/V1 relative to
placebo is equal to one. Thisisequivaent to areduction in the risk of dying
equal to zero, i.e. no difference in time to death between FF/VI and placebo.

e Alternative hypothesis. Hazard ratio for all cause mortality for FF/V1 relative to
placebo is not equal to one (i.e. two-sided test). Thisis equivaent to areduction
in therisk of dying not equal to zero, i.e. there is adifference in time to death
between FF/V1 and placebo.

The study is designed to show superiority of treatment with FF/V1 relative to placebo (i.e.
hazard ratio less than one, or equivalently, reduction in risk greater than zero) on top of a
background of standard care.

8.2. Study Design Considerations
8.2.1. Sample Size Assumptions

Every effort will be made to obtain mortality status for all subjects who withdraw from
study medication. The analysis of the primary endpoint will be performed for the Intent-
to-Treat Population, which will include al subjects who have been randomised to
treatment, regardless of whether they have discontinued study medication.

This event driven study is designed to have 90% power to detect a 30% reduction in the
risk of all-cause mortality (hazard ratio=0.70) on FF/V1 compared with placebo at the
two-sided 1% significance level. In order to detect this reduction, 478 events (on FF/V1
and placebo combined) would be required (using Freedman’s formula, [Machin, 1997]).

Note that the possibility of satisfying the stopping rule at the planned interim analysis
(see Section 8.3.4) implies that the actual number of deathsin this study may be lower
than this upper limit.

Subjects may stop taking study medication, but will continue to be followed up for
mortality status. All subjects will be followed until the required total number of events
has occurred. Subjects will therefore be followed for avariable length of time. Itis
assumed that enrolment will start off at 150 subjects per month, building to 600 per
month by 6 months. Event Rates have been based on a post-hoc analysis of all-cause
mortality in the TORCH study at 96 weeks in a population similar to that intended to be
recruited to the present study and assume a placebo event rate of 6.00% by 24 months. A
reduction in the hazard of 30% would result in a FF/V1 event rate of 4.24% at 24 months.
Based on the target of 478 events and under the above recruitment assumptions, 4000
subjects per arm will need to be randomised with atotal expected duration of thetrial of
44 months with subjects followed for between 14 and 44 months.

It should be noted that the [ Schoenfeld, 1981] formulafor determining the number of
events gives aslightly smaller number of events required for 90% power (468). However
to be conservative, the Freedman formula has been used, which results in 478 events
needed.
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The effects of the components (FF and V1) are expected to be lower than for FF/VVI. The
study is not powered for comparisons of the components to placebo or for the
combination to components . The study will utilise an equal randomisation scheme and so
the study will provide as precise an estimate of the magnitude of the mortality effect asis
practically achievable for these comparisons.

If the true mortality rates for the components are intermediate between FF/VI and
placebo, then it would be expected that by the time there are 478 deaths between the
FF/V1 and placebo arms there should be aroughly similar number on the component
arms combined, which would give atotal of 956 on 4 arms. Sincethisis an event driven
study, it iscrucia that the study continue long enough to reach 478 events between FF/V1
and placebo combined. However, since the study is blinded and the total number of
deaths on the 4 arms will be influenced by the component arms it seems prudent to be
conservative. This must be balanced against continuing the study for longer than
necessary. For these reasons atotal number of events of 1000 (between 4 arms) will be
used to trigger stopping of the study for the final analysis.

Thereforeit is planned that approximately 4000 subjects will be randomised to each of
the four treatment arms and the study will continue until atotal of 1000 deaths have been
reported.

Asthisisamulti-country tria, in order to ensure balance of treatment arms within each
country, separate randomisation schedules will be produced for each country (using
permuted blocks).

Given the large number of subjects per treatment, other baseline factors should be fairly
balanced, so the randomisation will not be stratified for any other factors. However
important prognostic factors will be accounted for in statistical models.

8.2.2. Sample Size Sensitivity

The Table 2 demonstrates the total duration of the study, assuming 4,000 subjects per
arm, and various placebo event rates, given that the study does not reach a stopping rule
a theinterim analysis.

Table 2 Median and Total Study Duration
Placebo Event Rate | Total Study Duration | Median
at 2 years (months) (assuming | Duration for
n=4,000 per arm) Subjects
(months)
5% 49 34
6% 44 29
7% 40 25

The Figure 1 shows how changing the number of subjects randomised to the FF/V1 and
placebo arms affects the total study duration. For example if the number of subjects per
arm was 3,000 (recruited in 23 months according to current assumptions) the required
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number of events should occur by 50 months (assuming 6% event rate on placebo at 2
years).

Figure 1 Study duration vs number of subjects

Total Study Duration vs Recruitment

Total Study Duration
=
Lo}

401

El:l - T T T T T T T T T T T T T T T T T T T T T T T
0 2,000 4,000 6,000 5,000 10,000 12,00
Number of Subjects in FFVI & Placebo

| = [Maximum = Under H1

The Figure 2 shows the power of the study to detect various effect sizes. For example, if
the real reduction in deaths is 25%, i.e. aHR of 0.75, the study as planned would have
approximately 70% power to detect this difference.
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Figure 2 Power vs Effect size
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8.2.3. Sample Size Re-estimation

The event rate will be monitored using data blinded with respect to treatment assignment.
If the event rate is lower than anticipated, then Steering Committee and GSK will
consider whether the increased duration of follow-up is acceptable or whether to increase
the sample size. An increase in sample size is most pragmatically implemented prior to
completion of recruitment. If recruitment has already been closed then the duration of
the trial may be longer than anticipated. For example, if the combined event rate on
FF/V1 and placebo at 24 months is only 4.3% (placebo event rate 5%) then the total
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expected duration of thetrial is estimated to increase to 49 months (if there are 4000
subjects per arm). Under the latter scenario, subjects would therefore be followed for
between 30 and 49 months. Alternatively, even if the estimated number of subjects
randomised was to be increased to 5,500 per arm (recruited in 40 months) the trial would
take 45 months Asthisisan event driven study, the actual recruitment period will aso
impact the numbers of subjects and/or duration of follow-up required. For example, if
recruitment is very slow and the event rate is quite high, the required number of events
may be reached before 4000 subjects per arm are randomised

8.3. Data Analysis Considerations
8.3.1. Analysis Populations

All Subjects Enrolled Population: This population will comprise of al subjects
screened and for whom arecord exists on the study database and will be used for the
tabulation of reasons for withdrawal before randomisation.

Intent-to-Treat (ITT) Population: The ITT Population will consist of all subjects
randomised to treatment and who receive at least one dose of study medication.
Randomised subjects will be assumed to have received study medication unless definitive
evidence to the contrary exists. Thiswill constitute the primary population for all
analyses of efficacy measures.

For the primary endpoint of all cause mortality the analysis will include al subjects who
have been randomised to treatment, regardless of whether they have discontinued study
medi cation.

For al other efficacy endpoints, with one exception, the analyses will only use on-
treatment data. The exception is a sensitivity analysis of the composite CV endpoint
which will use events which occurred after the subject discontinued study medication.

Health Outcomes (HO) Population: The HO Population will consist of all subjectsin
the ITT Population who are included in the substudy of health status measures.

Safety Population: It is expected that the ITT Population will be used for the analyses of
safety measures. However if a significant number of patients receive the wrong study
medication for the majority of their time on treatment a Safety Population may be
defined, where the treatment group a subject is assigned to population may differ from
that inthe ITT Population.

Arterial Stiffness (AS) Population: The AS Population will consist of all subjectsin the
ITT Population who are included in the substudy of arterial stiffness.

8.3.2. Analysis Data Sets

Details of the derived datain analysis datasets to be created will be given in the
Reporting and Analysis Plan (RAP).
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8.3.3. Treatment Comparisons
8.3.3.1. Primary Comparison of Interest

The primary treatment comparison will be FF/V 1 vs placebo for the primary efficacy
endpoint of time to death from any cause (on and off treatment). Thisanaysiswill be
conducted on the ITT population. The fina analysis will be conducted once the required
number of events has been reached and the study has been stopped and the survival status
of the subjects has been captured.

Asasingle study will be conducted to seek an indication for all-cause mortality, the study
has been powered at the 1% significance level for regulatory purposes. However, al
comparisons for the primary, secondary and other endpoints will be performed at the two-
sided 5% level. That is, statistical significance will be reached if these are significant at
the 5% level.

Asthereisasingle primary treatment comparison and a single primary endpoint, no
multiplicity adjustment will be required for the primary efficacy anaysis, apart from any
adjustment required for the alpha spent at the interim analysis.

8.3.3.2. Other Comparisons of Interest

For the secondary endpoints of rate of declinein FEV; and composite CV endpoint the
primary comparison of interest is FF/V1 vs placebo.

In order to make inferences for pre-defined secondary endpoints while controlling for the
overal Typel error, the secondary endpoints will be nested under the primary efficacy
endpoint. Multiplicity across these endpoints will be controlled using a closed testing
procedure.

The hierarchy will be the primary endpoint followed by the Rate of Lung Function
(FEV1) decline followed by the composite CV endpoint. If significancein this hierarchy
isachieved at the two-sided 5% level for the primary endpoint, then the Rate of Lung
Function (FEV1) decline will be tested at the two-sided 5% level. If significanceinthisis
achieved, then the CV endpoint will be tested at the two-sided 5%.

If significancein this hierarchy is not achieved for the primary endpoint, then the tests for
the secondary and other efficacy endpoints will be interpreted as descriptive only.

If the primary comparison of FF/V1 vs placebo is significant at the 5% level for an
endpoint, then inferences for the following treatment comparisons will be carried out for
that endpoint:

e VI vsplacebo

e FFvsplacebo

e FF/NVIvsVI

e FF/VIvsFF
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These comparisons are to help understand the contribution of the components to the
overal treatment effect of the primary FF/V1 vs placebo comparison, so no multiple
comparison corrections will be considered for these four follow-up comparisons.

8.3.4. Interim Analysis

There have been very few trials comparing long-term treatments for COPD to assess
mortality. Thereistherefore astrong a priori desireto obtain a clear and unambiguous
result from thistrial if possible. Furthermore, in the absence of a substantial body of data
on the mortality rates in this population when treated with any of the study drugs, it is
desirable to ensure that the study does not stop before sufficient information has been
gathered to provide a definitive result. However, it isrecognised that there are ethical
reasons for stopping the study earlier than anticipated in the events of overwhelming
evidence of efficacy or safety.

For these reasons, one formal interim analysis of the time to death from any causeis
planned in addition to the final analysis. It isintended that this analysis will be
performed when approximately 50% of the total deaths have been observed. The analysis
method for thiswill be the same asto be used in the final analysisi.e. Cox proportional
hazards model.

8.3.4.1. Stopping Guidelines

e FF/VI vsplacebo. Inorder to have negligible impact on the final significance
level, a stopping guideline for efficacy of FF/VI vs placebo will be applied at the
interim analysis, using the Haybittle-Peto method using a one sided p-value of
0.00005, (equivalent to atwo-sided p<0.0001). A one-sided 0.01 p-vaue will
be applied as a non-binding stopping guideline for harm.

e Other comparisonswith placebo. The study, or a specific treatment arm, may
also be stopped prematurely as aresult of the interim analysis of the other active
treatment arms; in particular, where there is strong evidence that either FF or VI
has a strong negative effect on mortality compared with placebo. For the
assessment of harm, a non-binding stopping guideline of p<0.01 is proposed.
This flag would signal further examination of available data by the Independent
Data Monitoring Committee (IDMC), with consideration of altering the conduct
of or terminating the study.

e Stopping for safety reasons. The IDMC will review data periodically
throughout the trial. Notwithstanding the formal stopping guidelines described
above, the IDMC may recommend that the study, or any treatment arm, should
be stopped prematurely on grounds of safety at any time. This may arise where,
for example, areview of serious adverse event (SAE) data indicates a substantial
deleterious effect of any active treatment arm.

51



RM2009/00666/06 CONFIDENTIAL
HZC113782

8.3.4.2. Return of data

In order to ensure that the interim analysis of efficacy is based on as complete and
accurate data asis possible, vital statuswill be assessed at approximately 12-weekly
intervalsin al subjects. Where a subject remains on study treatment, this information
will be collected at planned study visits. Where a subject has prematurely discontinued
study treatment, this datawill be provided by the investigator at approximately
12-weekly intervals from the date of study drug discontinuation.

8.3.4.3. Conduct of interim analyses

An Independent Data and Monitoring Committee (IDMC) will monitor progress of
the study and ensure that it meets the highest standards of ethics and patient safety. Only
the IDMC will be authorized to review unblinded interim efficacy and safety analyses
during the trial.

This committee will be formed specifically to oversee trial progression with regards to
occurrence of adverse events and to carry out the planned interim analysis. The
committee, which will comprise aminimum of 3 people, will include an independent
statistician and an independent respiratory clinician with experience in COPD and a
cardiologist.

The unblinded interim analysis and periodic safety updates will be performed and
delivered to the IDMC by an independent Statistical Data Analysis Centre (SDAC).

The IDMC will give arecommendation to the Steering Committee as to whether the trial
should be stopped prematurely following review of the interim results for safety and
efficacy. The Steering Committee will, in conjunction with the Sponsor, decide whether
to act on this recommendation.

In the event of early stopping due to interim analysis results, the survival status of
subjects will be updated by the investigator. Where possible, subjects will be brought to
the investigationa sitesfor afinal visit. Thefinal analysiswill include all data collected
up to and including the final visit.

Membership, functions and operating procedures of the Steering Committee, IDMC and
other organisational groups for this study will be defined in a separate document.
Operating procedures for the IDMC will be established before the first review of
unblinded data.

8.3.5. Key Elements of Analysis Plan

Any deviations from the original analysis planned in the protocol, which are agreed prior
to finalisation of the RAP will be described in that document.

Hypothesis tests for main effects will use a 2-sided test at the 5% level of significance.
Tests for interactions will be 2-sided at the 10% level of significance. If assumptions of
the proposed method of analyses are not met, alternative methods of analyses will be
used.
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Asthisisalarge multi-site, multi-nationa study, it will be important to investigate any
variation in response to treatment by place of recruitment. Such variation may reflect a
number of contributory factors including population selection and subject care and
management. As most sites are expected to contribute relatively small numbers of
subjects, it will not be practical to look in detail at site-to-site differences. Siteswill be
managed by combining sites within countries, and these countries may then be combined
into geographical regions. All amalgamations will be finalized and documented prior to
unblinding the treatment codes. These amalgamations will be used wherever regionis
incorporated into the analysis.

Parametric anal yses will include important prognostic variables. Variables which may be
important for prognosisin COPD include age, gender, disease severity (as measured by
%predicted FEV 1), smoking status, body massindex (BMI) and region. Parametric
analyses of primary and some secondary efficacy measures will provide a basis for
exploring potential treatment interactions with each of these terms.

8.3.5.1. Efficacy Analyses
8.3.5.1.1. Primary Endpoint

The primary efficacy endpoint of time to all-cause mortality will be analysed using a Cox
proportional hazards regression model allowing for important pre-defined covariates
which may include, but not be limited to, , baseline %predicted FEV 1, BMI, geographical
region and smoking status. The hazard ratio will be derived along with 95% and 99%
confidence limits. Cumulative event rates will be calculated using the Kaplan-Meier
method.

The proportional hazards assumption will be assessed, with details to be provided in the
RAP. If the validity of the proportional hazards assumption is not acceptable, the
treatment effect will be assessed using the Log-Rank Test.

The actual survival status of subjects who withdrew from study medication before the
study has completed will be included in this analysis, rather than these subjects being
censored at the point at which they withdrew. Subjects whose survival status is unknown
at the completion of the study will have their event times censored at the timepoint at
which they were last known to be alive.

Sensitivity analyses of the primary efficacy endpoint will also be performed to assess the
robustness of the primary results, including an "on-treatment” analysis.

Interactions of treatment with subgroups and covariates of specific clinical interest will
also be explored; these will be defined in the RAP.

8.3.56.1.2. Secondary Endpoints
Rate of Decline in Lung Function (FEV,)

The effect of treatment on rate of decline of post-bronchodilator FEV; recorded during
the treatment period will be analysed using a random coefficients model, including terms
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for treatment, time on treatment in years, treatment by time interaction, and appropriate
pre-defined covariates.

Composite CV events

For the analysis of time to first on-treatment CV , cumulative event rates will be
calculated using the Kaplan-Me er method, and hazard ratios will be calculated using a
Cox proportional hazards model, as described for the primary efficacy endpoint. Subjects
who withdraw from study medication will be censored at the time of withdrawal - this
will be the primary analysis.

A further sengitivity analysis will be performed including CV events captured after the
subject discontinued study medication.

8.3.56.1.3. Other Efficacy Analyses

The reporting and analysis of other efficacy endpoints as specified in the protocol will be
provided in the RAP.

8.3.5.2. Safety Analyses

AE datawill be coded using the standard GSK MedDRA dictionary and medication
terms will be coded using the GSK Drug Dictionary.

8.3.5.2.1. Extent of Exposure
|P exposure will be summarized for the duration of exposure.
8.3.5.2.2. Adverse Events (AES)

AEs will be grouped by body system. AEs occurring pre-treatment, during active
treatment and post-treatment will be summarized separately. A summary of the number,
percentage, and rate per 1000 subject-years of subjects who report at least one adverse
event will be displayed by treatment group Separate summaries will be provided for all
AEs, drug related AEs, SAEs, and for AEs leading to withdrawal.

8.3.5.2.3. Deaths and SAEs

Desaths and SAEs will also be documented in case narrative format.
9. STUDY CONDUCT CONSIDERATIONS
9.1. Posting of Information on Clinicaltrials.gov

Study information from this protocol will be posted on clinicaltrials.gov before enrolment
of subjects begins.
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9.2. Regulatory and Ethical Considerations, Including the
Informed Consent Process

Prior to initiation of a study site, GSK/CRO will obtain approva from the appropriate
regulatory agency to conduct the study in accordance with applicable country-specific
regulatory requirements, including those required under aUS IND.

The study will be conducted in accordance with al applicable regulatory requirements,
including an U.S. IND.

The study will be conducted in accordance with Good Clinical Practice (GCP), all
applicable subject privacy requirements, and the ethical principlesthat are outlined in the
Declaration of Helsinki 2008, including, but not limited to:

e Ingtitutional Review Board (IRB)/Independent Ethics Committee (IEC) review and
approval of study protocol and any subsequent amendments.

e  Subject informed consent.

e Investigator reporting requirements.

GSK/CRO will provide full details of the above procedures, either verbally, in writing, or
both.

Written informed consent must be obtained from each subject prior to participation in the
study.

9.3. Quality Control (Study Monitoring)

In accordance with applicable regul ations, GCP, and GSK/CRO procedures, monitors
will contact the site prior to the start of the study to review with the site staff the protocol,
study requirements, and their responsibilities to satisfy regulatory, ethical, and GSK
requirements. When reviewing data collection procedures, the discussion will include
identification, agreement and documentation of data items for which the CRF will serve
as the source document.

During the study, monitors will ensure that the:

e Dataareauthentic, accurate, and complete.
e Safety and rights of subjects are being protected.

e Study is conducted in accordance with the currently approved protocol and any other
study agreements, GCP, and all applicable regulatory requirements.

The investigator and the head of the medical institution (where applicable) agreesto
allow the monitor direct access to al relevant documents.
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9.4. Quality Assurance

To ensure compliance with GCP and all applicable regulatory requirements, GSK may
conduct a quality assurance audit of the site records, and the regulatory agencies may
conduct aregulatory inspection at any time during or after completion of the study. In the
event of an audit or inspection, the investigator (and institution) must agree to grant the
auditor(s) and inspector(s) direct access to al relevant documents and to allocate their
time and the time of their staff to discuss any findings/relevant issues.

9.5. Study and Site Closure

Upon completion or termination of the study, the GSK monitor will conduct site closure
activities with the investigator or site staff (as appropriate), in accordance with applicable
regulations, GCP, and GSK Standard Operating Procedures.

GSK reservesthe right to temporarily suspend or terminate the study at any time for
reasons including (but not limited to) safety issues, ethical issues, or severe non-
compliance. If GSK determines that such action is required, GSK will discuss the
reasons for taking such action with the investigator or head of the medical institution
(where applicable). When feasible, GSK will provide advance notice to the investigator
or head of the medical institution of the impending action.

If astudy is suspended or terminated for safety reasons, GSK will promptly inform all
investigators, heads of the medical institutions (where applicable),and/or institutions
conducting the study. GSK will also promptly inform the relevant regulatory authorities
of the suspension/termination along with the reasons for such action. Where required by
applicable regulations, the investigator or head of the medical institution must inform the
IRB/IEC promptly and provide the reason(s) for the suspension/termination.

9.6. Records Retention

Following closure of the study, the investigator or head of the medical institution (where
applicable) must maintain all site study records (except for those required by local
regulations to be maintained elsewhere) in a safe and secure location. The records must
be easily accessible when needed (e.g., for aGSK audit or regulatory inspection) and
must be available for review in conjunction with assessment of the facility, supporting
systems, and relevant site staff.

Where permitted by local laws/regulations or institutional policy, some or al of the
records may be maintained in aformat other than hard copy (e.g., microfiche, scanned,
electronic); however, caution must be exercised before such action istaken. The
investigator must ensure that all reproductions are legible and are a true and accurate
copy of theoriginal. In addition, they must meet accessibility and retrieval standards,
including regeneration of a hard copy, if required. The investigator must also ensure that
an acceptable back-up of the reproductions exists and that there is an acceptable quality
control procedure in place for creating the reproductions.

GSK will inform the investigator of the time period for retaining the site records in order
to comply with all applicable regulatory requirements. The minimum retention time will
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meet the strictest standard applicable to a particular site, as dictated by local
laws/regulations, GSK standard operating procedures, and/or institutional requirements.

The investigator must notify GSK of any changes in the archival arrangements, including,
but not limited to archival of records at an off-site facility or transfer of ownership of the
records in the event that the investigator is no longer associated with the site.

9.7. Provision of Study Results to Investigators, Posting to the
Clinical Trials Register and Publication

Where required by applicable regulatory requirements, an investigator signatory will be
identified for the approval of the clinical study report. The investigator will be provided
reasonabl e access to statistical tables, figures, and relevant reports and will have the
opportunity to review the complete study results at a GSK site or other mutually-
agreeabl e location.

GSK will also provide the investigator with the full summary of the study results. The
investigator is encouraged to share the summary results with the study subjects, as

appropriate.

GSK will provide the investigator with the randomization codes for their site only after
completion of the full statistical anaysis.

The results summary will be posted to the Clinical Study Register at the time of the first
regulatory approval or within 12 months of any decision to terminate development. In
addition, a manuscript will be submitted to a peer-reviewed journal for publication within
12 months of the first approval or within 12 months of any decision to terminate
development. When manuscript publication in a peer-reviewed journal is not feasible,
further study information will be posted to the GSK Clinical Study Register to
supplement the results summary.

9.8. Steering Committee (SC)

This study will be guided by a Steering Committee (SC) consisting of externa clinical
experts (Pulmonologists and Cardiologists), and clinical/medical/statistical
representatives from GSK. The functions of the Steering Committee will include:

e Internationa steering and guidance

e Recruitment review

e Publications and presentations
9.9. Independent Data Monitoring Committee (IDMC)
An IDMC will be utilized in this study to ensure external objective medical and/or
statistical review of safety and/or efficacy issuesin order to protect the ethical and safety
interests of subjects and to protect the scientific validity of the study. The schedule of

any planned interim analysis and the analysis plan for IDMC review is described in the
charter, which is available upon request.
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9.10. Clinical Endpoint Committee (CEC)

A Clinical Endpoint Committee (CEC) will be established to independently review and
categorise the cause of death for each subject where a death has been recorded. The CEC
will aso review the data for the secondary composite endpoint of cardiovascular events.
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11. APPENDICES
11.1. Appendix 1: PGx

Pharmacogenetic Research
Pharmacogenetics — Background

Pharmacogenetics (PGx) is the study of variability in drug response due to hereditary
factorsin different populations. Thereisincreasing evidence that an individual's genetic
composition (i.e., genotype) may impact the pharmacokinetics (absorption, distribution,
metabolism, elimination), pharmacodynamics (rel ationship between concentrations and
pharmacol ogic effects or the time course of pharmacologic effects) and/or clinical
outcome (in terms of efficacy and/or safety and tolerability). Some reported examples of
PGx analysisinclude:

Drug Disease Gene Outcome
Abacavir HIV [Hetherington, 2002; HLA -B*5701 Individuals with HLA-B*5701
Mallal, 2002] variant may be at increased risk

for experiencing hypersensitivity
to abacavir. Clinical assays are
available for HLA-B*5701 but
none has been validated. HLA-
B*5701 screening would
supplement but never replace
abacavir clinical risk management
strategies aimed at minimising
rare but serious outcomes
associated with abacavir

hypersensitivity.
Warfarin Cardiovascular CYP2C9 Serious adverse events (SAES)
[Neergard, 2006; experienced by some patients on
Wilke, 2005] warfarin may be explained by

variations in the CYP2C9 gene
that influences the degree of
anticoagulation achieved.
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Drug Disease Gene Outcome
Irinotecan Cancer UGT1Al Variations in the UGT1A1 gene
[FDA News Release, 2005] can influence a patient’s ability to

break down irinotecan, which can
lead to increased blood levels of
the drug and a higher risk of side
effects. A dose of irinotecan that
is safe for one patient with a
particular UGT1A1 gene variation,
might be too high for another
patient without this variation,
raising the risk of certain side-
effects.

A genetic blood test (Invader
UGT1A1 molecular assay) is
available that can detect
variations in the gene.

A key component to successful PGx research is the collection of samples during the
conduct of clinical studies.

Collection of whole blood samples, even when no a priori hypothesis has been identified,
may enable PGx analysis to be conducted if at any time it appears that there is a potential
unexpected or unexplained variation in handling or response to Fluticasone
Furoate/Vilanterol Inhal ation Powder.

Pharmacogenetic Research Objectives

The objective of the PGx research (if there is a potential unexpected or unexplained
variation) is to investigate a possible genetic relationship to handling or response to
Fluticasone Furoate/Vilanterol Inhalation Powder. If at any timeit appearsthereis
potential variability in responsein this clinical study or in aseries of clinical studieswith
Fluticasone Furoate/Vilanterol Inhalation Powder that may be attributable to genetic
variations of subjects, the following objectives may be investigated:

e Relationship between genetic variants and the pharmacokinetics and/or
pharmacodynamics of investigational product

e Relationship between genetic variants and safety and/or tolerability of investigationa
product

e Relationship between genetic variants and efficacy of investigational product

e Relationship of genetic variants associated with disease phenotypes, severity and/or
progression of COPD
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Study Population

Any subject who has given informed consent to participate in the clinical study, has met
al the entry criteriafor the clinical study, and receives investigationa product may take
part in the PGx research. Any subject who has received an allogeneic bone marrow
transplant must be excluded from the PGx research.

Subject participation in the PGx research is voluntary and refusal to participate will not
indicate withdrawal from the clinical study. Refusal to participate will involve no penalty
or loss of benefits to which the subject would otherwise be entitled.

Study Assessments and Procedures
Blood samples will be taken for PGx assessments.

In taking blood samples: in addition to any blood samples taken for the clinical study, a
whole blood sample (~10ml) will be collected for the PGx research using a tube
containing EDTA. It isrecommended that the blood sample be taken at the first
opportunity after a subject has been randomized and provided informed consent for PGx
research, but may be taken at any time while the subject is participating in the clinical
study.

The PGx sampleislabelled (or “coded”) with a study specific number that can be traced
or linked back to the subject by the investigator or site staff. Coded samples do not carry
personal identifiers (such as name or social security number). The blood sampleistaken
on asingle occasion unless a duplicate sampleis required due to inability to utilize the
original sample.

The DNA extracted from the blood sample may be subjected to sample quality control
analysis. Thisanaysiswill involve the genotyping of several genetic markersto confirm
the integrity of individual samples. If inconsistencies are noted in the analysis, then those
samples may be destroyed.

The need to conduct PGx analysis may be identified after a study (or a set of studies) of
Fluticasone Furoate/Vilanterol Inhalation Powder has been completed and the study data
reviewed.

In some cases, the samples may not be studied. e.g., no questions are raised about how
people respond to Fluticasone Furoate/Vilanterol Inhalation Powder.

Samples will be stored securely and may be kept for up to 15 years after the last subject
completes the study or GSK may destroy the samples sooner. GSK or those working
with GSK (for example, other researchers) will use samples collected from the study for
the purpose stated in this protocol and in the informed consent form.

Subjects can request their sample to be destroyed at any time.
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Subject Withdrawal from Study

If a subject who has consented to participate in PGx research and has a sampl e taken for
PGx research withdraws from the clinical study for any reason other than lost to follow-
up, the subject will be given the following options.

e Thesampleisretained for PGx research
e Any PGx sampleis destroyed.

If a subject withdraws consent from the PGx research or requests sample destruction for
any reason, the investigator must complete the appropriate documentation to request
sample destruction within the timeframe specified by GSK and maintain the
documentation in the site study records. If the sample has already been processed, it will
be destroyed after all steps are complete. GSK will ensure that any data related to the
sample will not be analysed. The sample will be destroyed after processing is complete.

Screen and Baseline Failures

If ablood sample for PGx research has been collected and it is determined that the
subject does not meet the entry criteriafor participation in the clinical study, then the
investigator must compl ete the appropriate documentation to request sample destruction
within 5 days. The sample will be destroyed and documentation sent to the site within 30
working days of receipt of the request for destruction. All documents pertaining to
sample destruction must be maintained in the site study records.

Pharmacogenetics Analyses

1. Specific sections of DNA may be selected from areas of the genome (e.g., candidate
genes) known to encode the drug target, drug metabolizing enzymes, areas
associated with mechanisms underlying adverse events, and those linked to study
disease and, thus, linked to drug response.

The candidate genes that may be investigated in this study include the following: the
GSK Absorption, Distribution, Metabolism and Excretion genes. These play a central
role in drug pharmacokinetics and pharmacodynamics. In addition, continuing research
may identify other enzymes, transporters, proteins or receptors that may be involved in
response Fluticasone Furoate/Vilanterol Inhalation Powder. The genes that may code for
these proteins may also be studied.

2. By evaluating large numbers of polymorphic markers (e.g., single nucleotide
polymorphisms or SNPs) throughout the genome, sets of markers may be identified
that correspond to differential drug response.

3. Theresults of PGx investigations will be reported either as part of the main clinical
study report or as a separate report. All endpoints of interest from all comparisons
will be descriptively and/or graphically summarised as appropriate to the data. In all
cases, appropriate statistical methods will be used to analyse the genetic markersin
the context of other clinical data. Statistical methods may include, but are not limited
to Hardy-Weinberg Equilibrium testing, Comparison of Demographic and Baseline
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Characteristics by Genotype, Evauation of Genotypic Effects, Evaluation of
Treatment by Genotype and Gene-Gene Interaction, Linkage Disequilibrium,
Multiple Comparison and Multiplicity and/or Power and Sample Size
Considerations. Detailed description of the analyses to be conducted will be
documented in the Pharmacogenetics Reporting and Analysis Plan.

4. Genome-wide scansinvolving alarge number of polymorphic markers (e.g., single
nucleotide polymorphisms) located throughout the genome. This approach is often
employed when potential genetic effects are not well understood.

Informed Consent

Subjects who do not wish to participate in the PGx research may still participate in the
clinical study. PGx informed consent must be obtained prior to any blood being taken for
PGx research.

Provision of Study Results and Confidentiality of Subject’s PGx Data
GSK may summarize the cumulative PGx research resultsin the clinical study report.

In general, GSK does not inform the investigator, subject, or anyone else (e.g., family
members, study investigators, primary care physicians, insurers, or employers) of the
PGx research results that are not known to be relevant to the subject’s medical care at the
time of the study, because the information generated from PGx studiesis preliminary in
nature, and the significance and scientific validity of the results are undetermined at such
an early stage of research, under any circumstances unless required by law.
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11.2. Appendix 2: Country Specific Requirements

No country specific requirements exist
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Appendix 3: Liver Chemistry Stopping and Followup Criteria

Phase Il Liver Safety Algorithms

Continue IP

ALT>3xULN

Yes

va
plus Bilirubin>2xULN
(>35% direct) (or plus
INR>1.5, if measured)*

ALT>5XULN [——

Yes

eInstruct subject to stop investigational product (IP)
*Notify GSK + arrange clinical followup within 24h
*Perform liver chemistries and liver event follow up
assessments (serology, PK sample etc as in protocol)
*Report as an SAE (excl. hepatic impairment or cirrhosis
studies)+ and complete liver event CRF, SAE data
collection tool, + liver imaging +/or biopsy CRFs if tests
performed.

*Obtain twice weekly liver chemistries until resolved,
stabilised or returned to baseline values

«Consultation with hepatologist/specialist recommended
*Withdraw subject from study after liver chemistry
monitoring complete + do not re-challenge with IP

Obtain twice monthly liver
chemistries until normalised
or back to baseline values

MALTzstLN or bilrubin >2xULN?
][ Yes

Notify GSK within 24h to
discuss subject safety
Continue IP
Check liver chemistry
weekly for 4 weeks

JAY

Yes

Hepatitis

5 rg toms Able 0 Yes
ymp = monitor weekly

or rash? for 4 wks?

eInstruct subject to stop investigational product (IP

*Notify GSK + arrange clinical followup within 24-72h
*Perform liver chemistries and liver event follow up
assessments (serology, PK sample etc as in protocol)
*Complete liver event CRF, SAE data collection tool if

appropriate, + liver imaging +/or biopsy CRFs if these
tests performed.

*Obtain weekly liver chemistries [**as far as possible]
until resolved, stabilised or returned to baseline
*Withdraw subject from study after liver chemistry
monitoring complete + do not re-challenge with IP

*INR value not applicable to patients on anticoagulants

Phase IlI-1V Liver Safety Algorithms
No

Continue IP
Obtain twice Yes - —
monthly liver le—| ALT<3XULN |;_| Notify GSK within 24h
chemistries until + bilirubin to discuss subject es| Ableto
normalised or <2xULN S’c_lfety = monitor |\,
back to baseline after< 4 Continue IP weekly for
values wks? Check liver chemistry 4 weeks?
weekly for 4 weeks

plus
bilirubin >2x

ULN (>35%
direct) (or No
plus INR >1.5,— symptoms
if measured

or rash?

+ bilirubin
<2XULN+no

monitor
weekly for

v v

eInstruct subject to stop investigational product (IP)
*Notify GSK + arrange clinical followup within 24h
*Perform liver chemistries and liver event follow up
assessments (serology, PK sample etc as in protocol)
*Report as SAE (excl. hepatic impairment or cirrhosis
studies)+ complete liver event CRF, SAE data collection|
tool, + liver imaging +/or biopsy CRFs if tests performed
«Obtain twice weekly liver chemistries until resolved,
stabilised or returned to baseline values

«Consultation with hepatologist/specialist recommended
*Withdraw subject from study after liver chemistry

monitoring complete + do not re-challenge with IP

eInstruct subject to stop investigational product (IP)
*Notify GSK + arrange clinical followup within 24-72h
*Perform liver chemistries and liver event follow up
assessments (serology, PK sample etc as in protocol)
*Complete liver event CRF, SAE data collection tool if
appropriate, + liver imaging +/or biopsy CRFs if tests
performed.
*Obtain weekly liver chemistries [**as far as possible]
until resolved, stabilised or returned to baseline
*Withdraw subject from study after liver chemistry
monitoring complete + do not re-challenge with IP
*INR value not applicable to patients on anticoagulants
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11.4. Appendix 4: Protocol Changes

11.4.1. Protocol Amendment 01

This amendment applies to all study centers participating in HZC113782.
Rationale

This protocol amendment is being implemented to revise exclusion criteria regarding
severe heart failure to include subjects with an implantable cardioverter defibrillator
(ICD). Clarification was added regarding disease related events/outcomes which will
not be subject to expedited reporting. Additional administrative changes and minor
clarifications were made.

Section 4.2 Inclusion Criteria - #6
Original text:
Severity of COPD:
e  Subjects with a measured post-al buterol/salbutamol FEV 1/FVC ratio of <0.70 at
Screening (Visit 1).

e  Subjects with a measured post-al buterol/salbutamol FEV 1 >50 and <70% of
predicted normal values calculated using NHANES 111 reference equations
[Hankinson, 1999; Hankinson, 2010] at Screening (Visit 1).

Post-bronchodilator spirometry will be performed approximately 15 minutes
after the subject has self-administered 4 inhalations (i.e., total 400mcg) of
albuterol/salbutamol via an MDI with avalved-holding chamber. The
FEV/FVC ratio and FEV; percent predicted values will be calculated.

Amended text:
Airflow Obstruction:

e  Subjects with a measured post-albuterol/salbutamol FEV 1/FVC ratio of <0.70 at
Screening (Visit 1).

e  Subjects with a measured post-al buterol/salbutamol FEV 1 >50 and <70% of
predicted normal values calculated using NHANES I11 reference equations
[Hankinson, 1999; Hankinson, 2010] at Screening (Visit 1).

Post-bronchodilator spirometry will be performed approximately 15 minutes
after the subject has self-administered 4 inhaations (i.e., total 400mcg) of
albuterol/salbutamol viaan MDI with avalved-holding chamber. The
FEV1/FVC ratio and FEV percent predicted values will be calculated.
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Section 4.2 Inclusion Criteria- #7
Original text:
Symptoms of COPD:

Subjects must score 2 or higher on the modified Medical Research Council Dyspnea
scale (Visit 1)

Amended text:
Dyspnea:

Subjects must score 2 or higher on the modified Medical Research Council Dyspnea
scale (Visit 1)

Section 4.3 Exclusion Criteria - #7
Original text:

Current severe heart failure (New York Heart Association class 1V). Subjectswill aso
be excluded if they have a known gjection fraction of <30%.

Amended text:

Current severe heart failure (New York Heart Association class 1V). Subjectswill also
be excluded if they have a known gjection fraction of <30% or if they have an
implantable cardioverter defibrillator (ICD).

Section 4.2 Exclusion Criteria - #15
Original text:

Additional medication: Use of the following medications within the following time
intervals prior to Visit 1 or during the study (unless otherwise specified):

Medication No use within the following
time intervals prior to
Screening or thereafter at

any time during the study
(unless otherwise specified)
Inhaled Long acting beta-agonists (LABA) 48 hours
ICS/LABA combination products 48 hours
Inhaled corticosteroids 48 hours
Tiotropium 1 week*
Systemic, Oral, parenteral, intra-articular corticosteroids 30 days

(oral corticosteroids may be used to
treat COPD exacerbations during

the study)
Cytochrome P450 3A4 strong inhibitors including but not limited to 6 weeks
antiretrovirals (protease inhibitors) (e.g.Indinavir, Nelfinavir, Ritonavir, Grapefruit is allowed up to
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Medication

No use within the following
time intervals prior to
Screening or thereafter at
any time during the study
(unless otherwise specified)

Saquinavir); Imidazole and Triazole anti-fungals (e.g. Ketaconazole,
Itraconazole); Clarithromycin, Telithromycin, Amiodarone, and Nefazodone

Visit 1, then limited to no more than
one glass of grapefruit juice (250
mL/ 8 ounces) or one grapefruit per
day

Any other investigational drug

30 days or 5 half lives whichever is
longer.

* See Section 5.6.2 for information regarding Tiotropium use during the study

Amended text:

Additional medication: Use of the following medications within the following time
intervals prior to Visit 1 or during the study (unless otherwise specified):

Medication

No use within the following
time intervals prior to
Screening or thereafter at
any time during the study
(unless otherwise specified)

Inhaled Long acting beta-agonists (LABA)

48 hours

ICS/LABA combination products 48 hours
Inhaled corticosteroids 48 hours
Tiotropium 1 week*
Systemic, Oral, parenteral, intra-articular corticosteroids 30 days

(oral and systemic corticosteroids
may be used to treat COPD
exacerbations during the study)

Cytochrome P450 3A4 strong inhibitors including but not limited to
antiretrovirals (protease inhibitors) (e.g.Indinavir, Nelfinavir, Ritonavir,
Saquinavir); Imidazole and Triazole anti-fungals (e.g. Ketaconazole,
Itraconazole); Clarithromycin, Telithromycin, Amiodarone, and Nefazodone

6 weeks

Grapefruit is allowed up to

Visit 1, then limited to no more than
one glass of grapefruit juice (250
mL/ 8 ounces) or one grapefruit per
day

Any other investigational drug

30 days or 5 half lives whichever is
longer.

* See Section 5.6.2 for information regarding Tiotropium use during the study

Section 5.6.1 Permitted Medications and Non-Drug Therapies

Original text:

The following medications are permitted during the study:

e  Study-supplied albuterol/salbutamol (MDI or nebules)

e |pratropium/Combivent
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Oral corticosteroids and antibiotics for the short term treatment of COPD
exacerbations
Mucolytics
Oxygen
Antihistamines and nasal decongestants
OTC cough suppressants
Intranasal cromolyns or nedocromil
Intranasal, ophthalmic and topical corticosteroids

Antibiotics for short term treatment of acute non-respiratory tract infections and
for the treatment of pneumonia and COPD exacerbations.

Influenza and pneumonia vaccines

Tricyclic antidepressants and Monamine oxidase inhibitors (MOAS).
(Administer with caution as they may potentiate the effects of beta-agonists on
the vascular system.)

Diuretics. (Caution is advised in the coadminstration of beta-agonists with
nonpotassium —sparing diuretics).

Smoking cessation medications

Cardiosel ective Beta-blockers and ophthalmic beta-blockers. (Administer with
caution as they may block bronchodilatory effects of beta-agonists and produce
severe bronchospasm.)

All medications for other disorders as long as the dose remains constant
wherever possible.

Amended text:

The following medications are permitted during the study:

Study-supplied albuterol/salbutamol (MDI or nebules)
| pratropium/Combivent
Theophyllines, roflumilast

Oral and systemic corticosteroids and antibiotics for the short term treatment of
COPD exacerbations

Mucolytics

Oxygen

Antihistamines and nasal decongestants
OTC cough suppressants

Intranasal cromolyns or nedocromil
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e Intranasal, ophthamic and topical corticosteroids

e Antibioticsfor short term treatment of acute non-respiratory tract infections and
for the treatment of pneumonia and COPD exacerbations.

e Influenzaand pneumonia vaccines

e Tricyclic antidepressants and Monamine oxidase inhibitors (MOAS).
(Administer with caution as they may potentiate the effects of beta-agonists on
the vascular system.)

e Diuretics. (Caution isadvised in the coadminstration of beta-agonists with
nonpotassium —sparing diuretics).

e  Smoking cessation medications

e Cardioselective Beta-blockers and ophthalmic beta-blockers. (Administer with

caution as they may block bronchodilatory effects of beta-agonists and produce
severe bronchospasm.)

e All medications for other disorders as long as the dose remains constant
wherever possible.

Section 6.2.6.1 Spirometry

Original text:

The Visit 1 spirometry must be performed:

Between 6:00AM and 10:00AM

After withholding morning dose of scheduled COPD medications as indicated in the
exclusion criteria

Spirometry at all other treatment visits must be performed:

After inhalation of 4 puffs of abuterol viaametered dose inhaler with a
spacer/holding chamber

After refraining from exercising for 2 or more hours, smoking for 1 hour, and
exposureto cold air for 15 minutes

After refraining from drinks with high levels of caffeine such as tea and coffee on the
morning of al clinic visits

After Visit 2 (randomization), FEV 1 can be done at any time of day but should be
consistent (+ 2 hour window based on time from first post baseline visit)between
visits for each subject

Details regarding the spirometric procedures are provided in the SPM.

Amended text:

The Visit 1 spirometry must be performed:
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e Between 6:00AM and 10:00AM

e After withholding morning dose of scheduled COPD medications as indicated in the
exclusion criteria

e Spirometry at all other treatment visits must be performed:

e After inhalation of 4 puffs of abuterol viaametered dose inhaler with a
spacer/holding chamber

After Visit 2 (randomization), FEV 1 can be done at any time of day but should be
consistent (+ 2 hour window based on time from first post baseline visit) between visits
for each subject and no later than 2pm

Details regarding the spirometric procedures are provided in the SPM.
Section 6.2.8 COPD exacerbations and Pnuemonia
Original text:

For the purpose of this study, exacerbation of COPD is defined by a worsening of
symptoms requiring additional treatment as follows:

e A mild COPD exacerbation: managed by subject with increased use of prn
medications

e A moderate COPD exacerbation: requires treatment with antibiotics and/or
systemic corticosteroids

e A severe COPD exacerbation: requires hospitalization

Any subject experiencing worsening of symptoms should:

e Contact their study investigator and/or research coordinator immediately, and report
to the study clinic as required

e If the subject isunableto contact their study investigator and/or research coordinator,
they should contact their primary care physician (or other health care practitioner as
required) and contact their study site as soon as possible

e |f the subject seeks emergent/acute care for worsening respiratory symptoms, he/she
should inform the caring Health Care Provider (HCP) to contact the investigator as
soon as possible.

Subjects with presence of worsening respiratory symptoms will be classified by the Pl as
having:

e A mild/moderate/severe exacerbation and/or pneumonia
OR

e A Lower Respiratory Tract Infection (LRT]I) [i.e. other than pneumonia]
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e Background variability of COPD
e A non-respiratory related disease
e  Other respiratory related disease

e For the purpose of this study, pneumoniais defined as new auscultatory findings
compatible with parenchymal lung infection and/or radiographic evidence of
parenchymal/air space disease. Confirmed diagnoses of pneumonia must be recorded
as adverse events in the eCRF.

Definitions for COPD exacerbations and pneumonia are given above. If, based on these
criteria, asubject’ s symptoms do not fulfill the diagnosis of an exacerbation and/or
pneumonia, then the investigator should use their clinical judgment to assess the subject’s
symptoms (including increased volume of sputum production and/or change in the
sputum color) for adiagnosis of LRTI (e.g. acute bronchitis), background variability of
COPD, anon-respiratory related disease or other respiratory related disease. Investigator
judgment should be used in deciding whether to report the signs and symptoms (and/or
determined diagnosis) as an AE/SAE in the eCRF. Refer to Section 6.3.2.1 and

Section 6.3.2.2 for definitions of AE and SAE, respectively.

Exacerbations should not be recorded in the AE section of the eCRF unless they meet the
definition of an SAE. (Pneumonia must be recorded in the AE section of the eCRF and
on the exacerbation page of the eCRF.)

The dates of onset and resolution of each exacerbation should be based on when the
investigator and/or subject determines that the COPD symptoms initially started and then
returned to pre-exacerbation levels.

If an exacerbation begins as mild, but becomes moderate or severe or begins as moderate
and becomes severe, the exacerbation should be captured as one exacerbation and
classified by its highest level of severity.

Amended text:

For the purpose of this study, exacerbation of COPD is defined by a worsening of
symptoms requiring additional treatment as follows:

e A mild COPD exacerbation: managed by subject with increased use of prn
medications

e A moderate COPD exacerbation: requires treatment with antibiotics and/or
systemic corticosteroids

e A severe COPD exacerbation: requires hospitalization
Any subject experiencing worsening of symptoms should:

e Contact their study investigator and/or research coordinator immediately, and report
to the study clinic as required
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e If the subject is unable to contact their study investigator and/or research coordinator,
they should contact their primary care physician (or other health care practitioner as
required) and contact their study site as soon as possible

e If the subject seeks emergent/acute care for worsening respiratory symptoms, he/she
should inform the caring Health Care Provider (HCP) to contact the investigator as
soon as possible.

Subjects with presence of worsening respiratory symptoms will be classified by the Pl as
having:

e A mild/moderate/severe exacerbation and/or pneumonia
OR

e A Lower Respiratory Tract Infection (LRT]I) [i.e. other than pneumonia]
e Background variability of COPD
e A non-respiratory related disease
e  Other respiratory related disease

e For the purpose of this study, pneumoniais defined as new auscultatory findings
compatible with parenchymal lung infection and/or radiographic evidence of
parenchymal/air space disease. Confirmed diagnoses of pneumonia must be recorded
as adverse events in the eCRF.

Definitions for COPD exacerbations and pneumonia are given above. If, based on these
criteria, asubject’ s symptoms do not fulfill the diagnosis of an exacerbation and/or
pneumonia, then the investigator should use their clinical judgment to assess the subject’s
symptoms (including increased volume of sputum production and/or changein the
sputum color) for adiagnosis of LRTI (e.g. acute bronchitis), background variability of
COPD, anon-respiratory related disease or other respiratory related disease. Investigator
judgment should be used in deciding whether to report the signs and symptoms (and/or
determined diagnosis) as an AE/SAE in the eCRF. Refer to Section 6.3.2.1 and

Section 6.3.2.2 for definitions of AE and SAE, respectively.

The dates of onset and resolution of each exacerbation should be based on when the
investigator and/or subject determines that the COPD symptomsinitially started and then
returned to pre-exacerbation levels.

If an exacerbation begins as mild, but becomes moderate or severe or begins as moderate
and becomes severe, the exacerbation should be captured as one exacerbation and
classified by its highest level of severity.

New section to be inserted between 6.33 and 6.34
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Disease-Related Events and/or Disease-Related Outcomes Not Subject to
Expedited Reporting

The following events are considered secondary efficacy endpoints for this study and will
be reported as SAEs but will not be subject to expedited reporting regardless of the
“expectedness’ or “relatedness’ of the event:

o Mi

e Stroke

e Unstable angina

e TIA

Additionally, any laboratory or ECG abnormalities associated with the diagnosis of

individual components of these efficacy endpoints will not be subject to expedited
reporting.

The following events are expected in this population and will be reported as SAES but
will not be subject to expedited reporting regardless of the “ expectedness” or
“relatedness’ of the event:

e COPD exacerbation

e Pneumonia

Additionally, any laboratory or Chest X-ray abnormalities associated with the diagnosis
of these events will not be subject to expedited reporting.

Section 6.5: Biomarker(s)
Original text:

Serum samples will be collected at the US sites at V2 (pre-dose) and V3 (pre-dose). One
tube will be used to analyze 4 known inflammatory markers (hsCRP, PARC, fibrinogen
and IL-6), a second tube will be stored for analysis of novel biomarkers emerging from
ongoing studies (i.e. ECLIPSE). A third tube will be collected for measuring a CBC and
Chem 7 panel for usein predictive modelling.

Any subject in the US who has given informed consent to participate in the clinical study
and has met all of the entry criteriamay take part in the biomarker portion of the study.
Subject participation in biomarker sample collection is voluntary and refusal to
participate will not indicate withdrawal from the clinical study. Refusal to participate will
involve no penalty or loss of benefits to which the subject would otherwise be entitled.

Amended text:

Serum and plasma samples will be collected at the US sites at V2 (pre-dose) and V3 (pre-
dose). Thesewill be used to anayze 4 known inflammatory markers (hsCRP, PARC,
fibrinogen and 1L-6) and also for measuring a CBC and Chem 7 panel for usein
predictive modelling.
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Any subject in the US who has given informed consent to participate in the clinical study
and has met all of the entry criteriamay take part in the biomarker portion of the study.
Subject participation in biomarker sample collection is voluntary and refusal to
participate will not indicate withdrawal from the clinical study. Refusal to participate will
involve no penalty or loss of benefits to which the subject would otherwise be entitled.

Section 6: STUDY ASSESSMENTS AND PROCEDURES
Original text:

Post-Randomization Assessments:

Procedures End of study | Follow-up?
treatment
Phone
Contact
Month 3 Month 6 Month 12 14+2 days
(£14)t PLUS | (£14) (£14) PLUS after last
every 3 PLUS every 12 dose of study
months every 6 months drug
months

Concomitant Medication X X X

Assessment

Spirometry (FEV1) X X

Exacerbation X X

Assessment

Survival Assessment X X

Subject Questionnaires* X4 X4 X

Adverse Event X X X

Assessment?

Smoking Status X X

Oropharyngeal exam X X

Vital signs X X

Blood Sample X5

Pregnancy Test X X

SphygmoCor X X

Assessments?

Dispense diary Card X

Dispense Investigational X

Product.

Assess Investigational X X

Product Compliance

Collect Investigational X X

Product

Dispense Rescue X

Albuterol/Salbutamol
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Procedures End of study | Follow-up?
treatment
Phone
Contact
Month 3 Month 6 Month 12 14+2 days
(£14)1PLUS | (x14) (£14) PLUS after last
every 3 PLUS every 12 dose of study
months every 6 months drug
months
Collect/check Rescue X X
Albuterol/Salbutamol
Register Visit in IVRS X X X

1. Visits will continue at the specified intervals until the end of the study which will be determined by reaching

approximately 1000 deaths.

2. Inasubset of ~800 subjects (~200 per treatment group) - to be done annually, details in SPM

3. The Follow-up Visit is scheduled to occur 14 + 2 days after the last dose of IP.
4. SGRQ-C, CAT and EQ-5D in a subset of ~4,000 subjects - these will be done during the first year at 3 months
and 6 months and then every 6 months for the duration of the treatment period

5. Only at initial 3 month Visit
Amended text:

Post-Randomization Assessments:

Procedures End of study | Follow-up?
treatment
Phone
Contact
Month 3 Month 6 Month 12 7+2 days
(£14)1PLUS | (x14) (£14) PLUS after last
every 3 PLUS every 12 dose of study
months every 6 months drug
months

Concomitant Medication X X X

Assessment

Spirometry (FEVy) X X

Exacerbation X X

Assessment

Survival Assessment X X

Subject Questionnaires* X4 X4 X

Adverse Event X X X

Assessment?

Smoking Status X X

Oropharyngeal exam X X

Vital signs X X

Blood Sample X5

Pregnancy Test X X

SphygmoCor X X

Assessments?

Dispense diary Card X

Dispense Investigational X

Product.
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Procedures End of study | Follow-up?
treatment
Phone
Contact
Month 3 Month 6 Month 12 7+2 days
(£14)1PLUS | (x14) (£14) PLUS after last
every 3 PLUS every 12 dose of study
months every 6 months drug
months
Assess Investigational X X
Product Compliance
Collect Investigational X X
Product
Dispense Rescue X
Albuterol/Salbutamol
Collect/check Rescue X X
Albuterol/Salbutamol
Register Visit in IVRS X X X

1. Visits will continue at the specified intervals until the end of the study which will be determined by reaching
approximately 1000 deaths.

2. Inasubset of ~800 subjects (~200 per treatment group) - to be done annually, details in SPM
3. The Follow-up Visit is scheduled to occur 7 + 2 days after the last dose of IP.
4

SGRQ-C, CAT and EQ-5D in a subset of ~4,000 subjects - these will be done during the first year at 3 months
and 6 months and then every 6 months for the duration of the treatment period
5. Only atinitial 3 month Visit
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11.4.2. Protocol Amendment 02
This protocol amendment appliesto all study centers participating in HZC113782.
Rationale

This protocol amendment isbeing implemented to revise the amount of timein the
run-in period and correct minor typographical errors.

Study Design
Original text:

Thetarget enrolment is approximately 16,000 randomized subjects at approximately
1000 study centers globally. Based on current assumptions of the event rate, the total
duration of subject participation will be approximately between 15 and 44 months,
consisting of a 2-7 day run-in period, variable treatment period and 1-week follow-up
period.

Subjects will be randomized to treatment after a 2-7 day run-in period. Prior to the Run-in
period, subjects will discontinue use of COPD medications as listed in Section 4.3.

Amended text:

Thetarget enrolment is approximately 16,000 randomized subjects at approximately
1100 study centers globally. Based on current assumptions of the event rate, the total
duration of subject participation will be approximately between 15 and 44 months,
consisting of a4-10 day run-in period, variable treatment period and 1-week follow-up
period.

Subjects will be randomized to treatment after a4-10 day run-in period. Prior to the Run-
in period, subjects will discontinue use of COPD medications as listed in Section 4.3.

Section 3.1 Study Design
Original text:

Based on current assumptions of the event rate, the total duration of subject participation
will be approximately between 15 and 44 months, consisting of a 2-7 day run-in period,
variable treatment period, and 2-week follow-up period.

Subjects will be randomized to treatment after a 2-7 day run-in period.

Subjects will be randomized to treatment after a4-10 day run-in period. Prior to run-in,
subjects will discontinue use of previous COPD medications except for short-acting
bronchodilators and theophyllines. Clinic visits will occur at screening, randomization,
and then every 12 weeks until the study has reached the required number of events.
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Amended text:

Based on current assumptions of the event rate, the total duration of subject participation
will be approximately between 15 and 44 months, consisting of a4-10 day run-in period,
variable treatment period, and 1-week follow-up period.

Subjects will be randomized to treatment after a 4-10 day run-in period.

Subjects will be randomized to treatment after a4-10 day run-in period. Prior to run-in,
subjects will discontinue use of previous COPD medications except for short-acting
bronchodilators and theophyllines. Clinic visitswill occur at screening, randomization, 4
weeks and then every 12 weeks until the study has reached the required number of
events.

Section 6 STUDY ASSESSMENTSAND PROCEDURES
Original text (both pre and post randomization):

2. Inasubset of ~800 subjects

Amended text (both pre and post randomization):

2. Inasubset of ~1400 subjects

Section 6 STUDY ASSESSMENTSAND PROCEDURES

Original text:

Procedures End of Follow-up?

study
treatment
Phone
Contact

Month 3 | Month 6 | Month 12 742 days
(£14)1 (£14) (£14) after last
PLUS PLUS PLUS dose of
every3 |every6 | everyl2 study drug
months | months | months

Concomitant X X X

Medication

Assessment

Spirometry (FEV1) X X

Exacerbation X X

Assessment

Survival Assessment X X

Subject X4 X4 X

Questionnaires*

Adverse Event X X X

Assessment?

Smoking Status X X

Oropharyngeal exam X X
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Procedures End of Follow-up?
study
treatment
Phone
Contact
Month3 | Month 6 | Month 12 742 days
(£14)1 (£14) (£14) after last
PLUS PLUS PLUS dose of
every3 |every6 | everyl2 study drug
months | months | months
Vital signs X X
Blood Sample X5
Pregnancy Test X X
SphygmoCor X X
Assessments?
Dispense diary Card X
Dispense X
Investigational Product.
Assess Investigational X X
Product Compliance
Collect Investigational X X
Product
Dispense Rescue X
Albuterol/Salbutamol
Collect/check Rescue X X
Albuterol/Salbutamol
Register Visit in IVRS X X X
1. Visits will continue at the specified intervals until the end of the study which will be determined by
reaching approximately 1000 deaths.
2. Inasubset of ~1400 subjects- to be done annually, details in SPM
3. The Follow-up Visit is scheduled to occur 7 + 2 days after the last dose of IP.
4. SGRQ-C, CAT and EQ-5D in a subset of ~4,000 subjects - these will be done during the first year
at 3 months and 6 months and then every 6 months for the duration of the treatment period
5. Only at initial 3 month Visit
Amended text:
Procedures End of Follow-up?
study
treatment
Phone
Contact
Month1 | Month3 | Month6 | Month 12 742 days
(£14) (£14) (£14) after last
PLUS PLUS PLUS dose of
every3 |every6 |everyl2 study drug
months | months | months
Concomitant X X X
Medication Assessment
Spirometry (FEVy) X X
Exacerbation X X
Assessment
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Procedures End of Follow-up?
study
treatment
Phone
Contact
Month1 | Month3 | Month6 | Month 12 742 days
(£14)1 (£14) (£14) after last
PLUS PLUS PLUS dose of
every3 |every6 |everyl2 study drug
months | months | months
Survival Assessment X X
Subject X4 X4 X
Questionnaires*
Adverse Event X X X
Assessment?
Smoking Status X X
Oropharyngeal exam X X
Vital signs X X
Blood Sample X®
Pregnancy Test X X
SphygmoCor X X
Assessments?
Dispense diary Card X
Dispense X X
Investigational Product.
Assess Investigational X X
Product Compliance
Collect Investigational X X X
Product
Dispense Rescue X
Albuterol/Salbutamol
Collect/check Rescue X X
Albuterol/Salbutamol
Register Visit in IVRS X X X

1. Visits will continue at the specified intervals until the end of the study which will be determined by reaching
approximately 1000 deaths.

In a subset of ~1400 subjects- to be done annually, details in SPM

2.
3. The Follow-up Visit is scheduled to occur 7 + 2 days after the last dose of IP.
4. SGRQ-C, CAT and EQ-5D in a subset of ~4,000 subjects - these will be done during the first year at 3 months

and 6 months and then every 6 months for the duration of the treatment period

5. Only atinitial 3 month Visit

Section 6.2.7 Cardiovascular Composite Endpoint

Original text:

Ischemic chest discomfort that occurs at rest with at least 1 episode lasting>10 minutes
and is accompanied by new or presumably new ST segment deviation (transient (<20
minutes) elevation > 0.1mV or dynamic horizontal/ downsloping depression > 0.05mV))
in at least 2 contiguous leads without diagnostic biochemical changesin cardiac enzymes
(serum troponin | or T or creatinine kinase-MB).
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Amended text:

Ischemic chest discomfort that occurs at rest with at least 1 episode lasting>10 minutes
and is accompanied by new or presumably new ST segment deviation (transient (<20
minutes) elevation > 0.1mV or dynamic horizontal/ downsloping depression > 0.05mV))
in at least 2 contiguous leads without diagnostic biochemical changesin cardiac enzymes
(serum troponin | or T or creatine kinase-MB).
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11.4.3. Protocol Amendment 03
This protocol amendment appliesto all study centers participating in HZC113782.
Rationale

This protocol amendment is being implemented to add 2 “ other endpoints’, clarify
wording regarding washout of prohibited medications and correct other minor errors.

Sponsor Information Page
Original Text:

Clinical Study Identifier: HZC113782

GlaxoSmithKline

Iron Bridge Road

Stockley Park West, Uxbridge, Middlesex, UB11 1BU, UK
Telephone: +44 (0)208 990 9000

GlaxoSmithKline

Five Moore Drive

P.O. 13398

Research Triangle Park, NC 27709-3398, USA
Telephone: + 001-919-483-2100

Amended Text:

Clinical Study Identifier: HZC113782

GlaxoSmithKline R&D Ltd

980 Great West Road

Brentford, Middelsex, TW8 9GS, UK
Telephone: +44 (0)20 8047 5000

GlaxoSmithKline

Iron Bridge Road

Stockley Park West, Uxbridge, Middlesex, UB11 1BU, UK
Telephone: +44 (0)208 990 9000

GlaxoSmithKline

Five Moore Drive

P.O. 13398

Research Triangle Park, NC 27709-3398, USA
Telephone: + 001-919-483-2100
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Protocol Summary: Objectives

Original text:

Other objectives are:

To evaluate the following treatment comparisons on all primary, secondary,
other and exploratory endpoints:

FF/VI compared with FF
FF/VI1 compared with VI
FF compared with placebo
VI compared with placebo

To evaluate the effect of FF/VI compared with placebo on the rate of
moderate/severe COPD exacerbations

To evaluate the effect of FF/VI compared with placebo on COPD related
mortality

To evaluate the effect of FF/VI compared with placebo on arterial stiffnessina
subset of subjects

To evaluate the effect of FF/VI compared with placebo on health-related quality
of life measured with the SGRQ-C in a subset of subjects

To evaluate quality-adjusted life years (QALY's) by treatment group using health
status data collected from EuroQol Questionnaire (EQ-5D) in a subset of
subjects

To evauate the impact of FF/VI compared with placebo on healthcare resource
utilisation (measured by number of days hospitalized for COPD)

Exploratory objectives are:

To evaluate the effect of FF/VI compared with placebo on COPD health status
in asubset of subjects using the COPD Assessment Tool (CAT)

To examine the molecular profiles of blood, samples to identify factors that may
influence biological and clinical responsesto FF/VI compared with placebo
and/or associated with the development or progression of COPD or medically
related conditions

To examine the predictive ability of a comparative index to predict mortality

Amended text:

Other objectives are:

To evaluate the following treatment comparisons on all primary, secondary,
other and exploratory endpoints:
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FF/VI compared with FF
FF/VI1 compared with VI
FF compared with placebo
VI compared with placebo

To evaluate the effect of FF/VI compared with placebo on the rate of
moderate/severe COPD exacerbations

To evaluate the effect of FF/VI compared with placebo on COPD related
mortality

To evaluate the effect of FF/VI compared with placebo on arterial stiffnessina
subset of subjects

To evaluate the effect of FF/VI compared with placebo on health-related quality
of life measured with the SGRQ-C in a subset of subjects

To evaluate quality-adjusted life years (QALY's) by treatment group using health
status data collected from EuroQol Questionnaire (EQ-5D) in a subset of
subjects

To evaluate the impact of FF/VI compared with placebo on healthcare resource
utilisation (measured by number of days hospitalized for COPD)

To evaluate the impact of FF/VI compared with placebo on the number of
cardiovascular procedures (ie angioplasty or revascul arization)

To evaluate the effect of FF/VI compared with placebo on change from baseline
in FEV,

To evaluate the effect of FF/VI compared with placebo on change from baseline
inFvVC

Exploratory objectives are:

To evaluate the effect of FF/V1 compared with placebo on COPD hedlth status
in asubset of subjects using the COPD Assessment Tool (CAT) in a subset of
subjects

To examine the molecular profiles of blood, samples to identify factors that may
influence biological and clinical responsesto FF/VI compared with placebo
and/or associated with the development or progression of COPD or medically
related conditions in a subset of subjects

To examine the predictive ability of a comparative index to predict mortality

Protocol Summary: Study Endpoints/Assessments

Original text:

Other Efficacy Endpoints

Annual rate of moderate/severe COPD exacerbations
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e Timeto COPD related death (based on CEC adjudication)

e QoL using the St George’' s Respiratory Questionnaire-COPD.
e Hedlth status using the EuroQol Questionnaire (EQ-5D)

e Health Care Resource Utilization

e PWV

Amended text:
Other Efficacy Endpoints

e Annual rate of moderate/severe COPD exacerbations

e Timeto COPD related death (based on CEC adjudication)

e QoL using the St George' s Respiratory Questionnaire-COPD.
e Health status using the EuroQol Questionnaire (EQ-5D)

e Health Care Resource Utilization

e PWV

e Cardiovascular procedures

e Changefrom baselinein FEV;

e Change from baselinein FVC

Protocol Summary: Study Design
Original text:
Study Design

Thisis arandomized, double-blind, parallel-group, multi-center, placebo-controlled study
to evauate the long term efficacy and safety of FF/VI Inhaation powder 100/25mcg
QD, FF Inhaation powder 100mcg QD and VI Inhalation powder 25mcg QD when
administered viathe Novel Dry Powder Inhaler. Once daily dosing will occur in the
morning (with the exception of the first treatment visit).

The target enrolment is approximately 16,000 randomized subjects at approximately
1100 study centers globally. Based on current assumptions of the event rate, the total
duration of subject participation will be approximately between 15 and 44 months,
consisting of a4-10 day run-in period, variable treatment period and 1-week follow-up
period.

Amended text:
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Study Design

Thisis arandomized, double-blind, parallel-group, multi-center, placebo-controlled study
to evaluate the long term efficacy and safety of FF/V1 Inhalation powder 100/25mcg
QD, FF Inhaation powder 100mcg QD and VI Inhalation powder 25mcg QD when
administered viathe Novel Dry Powder Inhaler. Once daily dosing will occur in the
morning (with the exception of the first treatment visit).

Thetarget enrolment is approximately 16,000 randomized subjects at approximately
1600 study centers globally. Based on current assumptions of the event rate, the total
duration of subject participation will be approximately between 15 and 44 months,
consisting of a4-10 day run-in period, variable treatment period and 1-week follow-up
period.

Section 2.3 Other Endpoints

Original text:
e To evauate the following treatment comparisons on al primary, secondary,
other and exploratory endpoints:
FF/VI compared with FF
FF/VI1 compared with VI
FF compared with placebo
VI compared with placebo

e Toevauate the effect of FF/VI compared with placebo on the rate of
moderate/severe COPD exacerbations

e Toevauate the effect of FF/VI compared with placebo on COPD-related
mortality

e Toevauate the effect of FF/VI compared with placebo on arteria stiffnessin a
subset of subjects

e Toevauate the effect of FF/VI compared with placebo on heath-related quality
of life measured with the SGRQ-C in a subset of subjects

e Toevauate quality-adjusted life years (QALY's) by treatment group using health
status data collected from EuroQol Questionnaire (EQ-5D) in a subset of
subjects

e Toevauatetheimpact of FF/VI compared with placebo on healthcare resource
utilisation (measured by number of days hospitalized for COPD)

Amended text:

e Toevauate the following treatment comparisons on al primary, secondary,
other and exploratory endpoints:

FF/VI compared with FF
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FF/V1 compared with VI
FF compared with placebo
VI compared with placebo

To evaluate the effect of FF/VI compared with placebo on the rate of
moderate/severe COPD exacerbations

To evaluate the effect of FF/VI compared with placebo on COPD-related
mortality

To evaluate the effect of FF/VI compared with placebo on arterial stiffnessina
subset of subjects

To evaluate the effect of FF/VI compared with placebo on health-related quality
of life measured with the SGRQ-C in a subset of subjects

To evaluate quality-adjusted life years (QALY's) by treatment group using health
status data collected from EuroQol Questionnaire (EQ-5D) in a subset of
subjects

To evaluate the impact of FF/VI compared with placebo on healthcare resource
utilisation (measured by number of days hospitalized for COPD)

To evaluate the impact of FF/VI compared with placebo on the number of
cardiovascular procedures (ie angioplasty or revascularization)

To evaluate the effect of FF/VI compared with placebo on change from baseline
in FEV,

To evaluate the effect of FF/VI compared with placebo on change from baseline
inFvVC

Section 2.4 Exploratory Objectives

Original text:

To evaluate the effect of FF/V1 compared with placebo on COPD health status
in asubset of subjects using the COPD Assessment Tool (CAT)

To examine the molecular profiles of blood samples to identify factors that may
influence biologica and clinical responsesto FF/VI compared with placebo
and/or associated with the development or progression of COPD or medically
related conditions

Amended text:

To evaluate the effect of FF/V1 compared with placebo on COPD health status
in asubset of subjects using the COPD Assessment Tool (CAT)

To examine the molecular profiles of blood samples to identify factors that may
influence biological and clinical responsesto FF/VI compared with placebo
and/or associated with the development or progression of COPD or medically
related conditions in a subset of subjects
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Section 3.1 Study Design
Original text:

Supplementary study conduct information not mandated to be present in this protocol is
provided in the accompanying Study Procedures Manual (SPM). The SPM will provide
the site personnel with administrative and detailed technical information that does not
impact subject safety.

Thisis arandomized, double-blind, parallel-group, multi-center study evaluating FF/V1
100/25mcg, each component individually, and placebo. The target enrolment is
approximately 16,000 randomized subjects at approximately 1100 study centers globally.
Based on current assumptions of the event rate, the total duration of subject participation
will be approximately between 15 and 44 months, consisting of a4-10 day run-in period,
variable treatment period, and 1-week follow-up period.

Amended text:

Supplementary study conduct information not mandated to be present in this protocol is
provided in the accompanying Study Procedures Manual (SPM). The SPM will provide
the site personnel with administrative and detailed technical information that does not
impact subject safety.

Thisis arandomized, double-blind, parallel-group, multi-center study evaluating FF/V1
100/25mcg, each component individually, and placebo. The target enrolment is
approximately 16,000 randomized subjects at approximately 1600 study centers globally.
Based on current assumptions of the event rate, the total duration of subject participation
will be approximately between 15 and 44 months, consisting of a 4-10 day run-in period,
variable treatment period, and 1-week follow-up period

Section 4.1 Number of Subjects
Original text:

Approximately 16,000 male and femal e outpatient subjects will be randomized. All
randomized subjects are considered evaluable. Approximately 1,100 centersin multiple
countries will participate in the study.

Amended text:

Approximately 16,000 male and femal e outpatient subjects will be randomized. All
randomized subjects are considered evaluable. Approximately 1,600 centersin multiple
countries will participate in the study.

Section 4.2 Inclusion Criteria #8
Original text:

Cardiovascular disease:
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For patients >= 40 years of age: any one of the following:

Established (i.e. by clinical signs or imaging studies) coronary artery
disease (CAD)

Established (i.e. by clinical signs or imaging studies) periphera vascular
disease (PVD)

Previous stroke

Previous Ml

Diabetes mellitus with target organ disease

OR
For patients >=60 years of age: any 2 of the following:

Being treated for hypercholesterolemia
Being treated for hypertension

Being treated for diabetes mellitus

Being treated for peripheral vascular disease

Amended text:
Cardiovascular disease:
For patients >= 40 years of age: any one of the following:
Established (i.e. by clinical signs or imaging studies) coronary artery
disease (CAD)
Established (i.e. by clinical signs or imaging studies) peripheral arterial
disease (PAD)
Previous stroke

Previous Ml
Diabetes mellitus with target organ disease

OR
For patients >=60 years of age: any 2 of the following:

Being treated for hypercholesterolemia
Being treated for hypertension

Being treated for diabetes mellitus

Being treated for periphera arterial disease

Section 4.3 Exclusion Criteria #15

Original text:

Medication No use within the following
time intervals prior to
Screening or thereafter at
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any time during the study
(unless otherwise specified)

Inhaled Long acting beta-agonists (LABA)

48 hours

ICS/LABA combination products 48 hours
Inhaled corticosteroids 48 hours
Tiotropium 1 week*
Systemic, Oral, parenteral, intra-articular corticosteroids 30 days

(oral and systemic corticosteroids
may be used to treat COPD
exacerbations during the study)

Cytochrome P450 3A4 strong inhibitors including but not limited to
antiretrovirals (protease inhibitors) (e.g.Indinavir, Nelfinavir, Ritonavir,
Saquinavir); Imidazole and Triazole anti-fungals (e.g. Ketaconazole,
Itraconazole); Clarithromycin, Telithromycin, Amiodarone, and Nefazodone

6 weeks

Grapefruit is allowed up to

Visit 1, then limited to no more than
one glass of grapefruit juice (250
mL/ 8 ounces) or one grapefruit per
day

Any other investigational drug

30 days or 5 half lives whichever is
longer.

* See Section 5.6.2 for information regarding Tiotropium use during the study

Amended text (new note added under table):

Medication

No use within the following
time intervals prior to
Screening or thereafter at
any time during the study
(unless otherwise specified)

Inhaled Long acting beta-agonists (LABA)

48 hours

ICS/LABA combination products 48 hours
Inhaled corticosteroids 48 hours
Tiotropium 1 week*
Systemic, Oral, parenteral, intra-articular corticosteroids 30 days

(oral and systemic corticosteroids
may be used to treat COPD
exacerbations during the study)

Cytochrome P450 3A4 strong inhibitors including but not limited to
antiretrovirals (protease inhibitors) (e.g.Indinavir, Nelfinavir, Ritonavir,
Saquinavir); Imidazole and Triazole anti-fungals (e.g. Ketaconazole,
Itraconazole); Clarithromycin, Telithromycin, and Nefazodone

6 weeks

Grapefruit is allowed up to

Visit 1, then limited to no more than
one glass of grapefruit juice (250
mL/ 8 ounces) or one grapefruit per
day

Any other investigational drug

30 days or 5 half lives whichever is
longer.

* See Section 5.6.2 for information regarding Tiotropium use during the study

Note regarding appropriate patient selection:

Potential subjects should not be withdrawn from medi cations necessary for their disease
management solely for the purpose of enrolling in this study. Patients who are currently
controlled on short acting medications or who can adequately be managed with short-
acting inhaled medications and oral therapies (including theophylline or roflumilast)
based on physician opinion are the appropriate patients for this study.
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Section 4.4 Randomization Criteria
Original text:

Any subject who experiences a moderate/severe COPD exacerbation (a COPD
exacerbation requiring treatment with antibiotics and/or systemic corticosteroids or
requiring hospitalization) during the run-in period must not be randomized.

Amended text:

Any subject who experiences a moderate/severe COPD exacerbation (a COPD
exacerbation requiring treatment with antibiotics and/or systemic corticosteroids or
requiring hospitalization) or pneumonia during the run-in period must not be randomized.

Section 4.5.1 Withdrawal from Investigational Product
Original text:

A subject will also be withdrawn from the study, in consultation with the medical
monitor and principal investigator, if the following stopping criteria are met:

e Liver Chemistry: Meets any of the following Liver chemistry stopping criteriaas
defined in Section 6.3.1.
Amended text:

A subject will also be withdrawn from investigational product, in consultation with the
medical monitor and principal investigator, if the following stopping criteria are met:

e Liver Chemistry: Meets any of the following Liver chemistry stopping criteriaas
defined in Section 6.3.1.

Section 4.5.2 Screen Failures
Original text:

A subject who has at |east one study procedure performed in addition to signing a consent
form, and is assigned a subject identifier but isNOT randomized is classified as a screen
failure. The IVRS system used to track study enrolment will be notified and the following
information on subjects who are not randomized must be collected in the eCRF:

e Date screened

e  Subject identification number

e Demography (race, age, and gender)

e Reason subject failed Screening

e Any Serious Adverse Events (SAES) related to study procedures or
GlaxoSmithKline (GSK) concomitant medications that occurred after signing
the informed consent.
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A subject who is classified as a screen failure cannot be re-screened.
Amended text:

A subject who has at |east one study procedure performed in addition to signing a consent
form, and is assigned a subject identifier but isNOT randomized is classified as a screen
failure. The IVRS system used to track study enrolment will be notified and the following
information on subjects who are not randomized must be collected in the eCRF:

e Date screened

e  Subject identification number

e Demography (race, age, and gender)

e Reason subject failed Screening

e Any Serious Adverse Events (SAES) related to study procedures or
GlaxoSmithKline (GSK) concomitant medications that occurred after signing
the informed consent. Any fatal event should aso be recorded.

A subject who is classified as a screen failure cannot be re-screened.
Section 4.5.3 Run-in failures
Original text:

A subject who has had all screening procedures performed (in addition to signing a
consent form), is assigned a subject identifier, and is dispensed rescue
abuterol/salbutamol, but is NOT randomized is classified as a Run-in failure. The IVRS
system will be notified and the following information on subjects who fail Run-in must
be collected in the eCRF:

e Date screened

e  Subject identification number

e Demography (race, age, and gender)

e Reason subject failed Run-in

e Any Serious Adverse Events (SAES) related to study procedures or
GlaxoSmithKline (GSK) concomitant medications that occurred after signing
the informed consent.

Subjects who experience a COPD exacerbation and/or pneumonia during the Run-in
period will be excluded for participating in the study.

A subject who is classified as a Run-in failure cannot be re-screened.

Amended text:
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A subject who has had all screening procedures performed (in addition to signing a
consent form), is assigned a subject identifier, and is dispensed rescue
albuterol/salbutamol, but isNOT randomized is classified as a Run-in failure. The VRS
system will be notified and the following information on subjects who fail Run-in must
be collected in the eCRF:

e Date screened

e  Subject identification number

e Demography (race, age, and gender)
e Reason subject failed Run-in

e Any Serious Adverse Events (SAES) related to study procedures or
GlaxoSmithKline (GSK) concomitant medications that occurred after signing
the informed consent. Any fatal event should aso be recorded.

Subjects who experience a COPD exacerbation and/or pneumonia during the Run-in
period will be excluded for participating in the study.

A subject who is classified as a Run-in failure cannot be re-screened.

Section 5.6.1 Permitted Medications and Non-Drug Therapies
Original text:

The following medications are permitted during the study:

e  Study-supplied albuterol/salbutamol (MDI or nebules)
e |pratropium/Combivent
e  Theophyllines and roflumilast

e Oral corticosteroids and antibiotics for the short term treatment of COPD
exacerbations

e Mucolytics

e Oxygen

e Antihistamines and nasal decongestants

e OTC cough suppressants

e Intranasal cromolyns or nedocromil

e Intranasal, ophthamic and topical corticosteroids

e Antibioticsfor short term treatment of acute non-respiratory tract infections and
for the treatment of pneumoniaand COPD exacerbations.

e Influenzaand pneumonia vaccines
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Tricyclic antidepressants and Monamine oxidase inhibitors (MOAS).
(Administer with caution as they may potentiate the effects of beta-agonists on
the vascular system.)

Diuretics. (Caution is advised in the coadminstration of beta-agonists with
nonpotassium —sparing diuretics).

Smoking cessation medications

Cardiosel ective Beta-blockers and ophthalmic beta-blockers. (Administer with
caution as they may block bronchodilatory effects of beta-agonists and produce
severe bronchospasm.)

All medications for other disorders as long as the dose remains constant
wherever possible.

Amended text:

The following medications are permitted during the study:

Study-supplied albuterol/salbutamol (MDI or nebules)
| pratropium/Combivent
Theophyllines and roflumilast

Oral corticosteroids and antibiotics for the short term treatment of COPD
exacerbations

Mucolytics

Oxygen

Antihistamines and nasal decongestants

OTC cough suppressants

Intranasal cromolyns or nedocromil

Intranasal, ophthalmic and topical corticosteroids

Antibiotics for short term treatment of acute non-respiratory tract infections and
for the treatment of pneumonia and COPD exacerbations.

Influenza and pneumonia vaccines

Tricyclic antidepressants and Monamine oxidase inhibitors (MOAS).
(Administer with caution as they may potentiate the effects of beta-agonists on
the vascular system.)

Diuretics. (Caution is advised in the coadminstration of beta-agonists with
nonpotassium —sparing diuretics).

Smoking cessation medications

Cardiosel ective Beta-blockers and ophthalmic beta-blockers. (Administer with
caution as they may block bronchodilatory effects of beta-agonists and produce
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severe bronchospasm.) Noncardiosel ective beta-blockers (eg carvedilol) may
also be used if deemed appropriate by the PI.

e All medications for other disorders as long as the dose remains constant
wherever possible.

Section 6  Study Assessments and Procedures
Original text:

The Time and Events Table is provided in Table 1. All study assessments should be
conducted by the investigator or his’her qualified designee unless otherwise specified in
the protocol or SPM. Please refer to the SPM for a suggested order of assessments.

Subjects will self-administer their first dose of double-blind study medication in the clinic
at theend of Visit 2.
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Procedures

Screening

Baseline Visit!

Written Informed Consent

Demography & Medical History

COPD & Exacerbation History

Inclusion/Exclusion Criteria

Concomitant Medication Assessment

Smoking Status/history

XXX X[ XX

Smoking Cessation Counselling

Randomization Criteria

XXX | X | X

Lung Function Questionnaire (LFQ)*

Vital signs

x| >

>

Physical Exam

>

Oropharyngeal Exam

Blood Sample (10ml)

Screening Spirometry (including
reversibility testing)

Spirometry

Modified Medical Research Council
Questionnaire (MMRC)

Subject Questionnaires?

Adverse Events

>

SphygmoCor Assessments?

>

Dispense Rescue Albuterol/Salbutamol

Dispense diary card

>

Register Visit in IVRS

Pregnancy test

XXX X

Dispense IP

1. All Baseline assessments must be obtained prior to randomization

SGRQ-C, CAT and EQ-5D in a subset of ~4,000 subjects primarily in EU, Canada and Australia

2.
3. Inasubset of ~1400 subjects
4. Optional (for use as screening tool)
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Post-Randomization Assessments:
Procedures End of Follow-up?
study
treatment
Phone
Contact
Month1 | Month3 | Month6 | Month 12 712 days
(£14) (x14) (x14) after last
PLUS PLUS PLUS dose of
every3 |every6 |everyl2 study drug
months | months | months
Concomitant X X X
Medication Assessment
Spirometry (FEV1) X X
Exacerbation X X
Assessment
Survival Assessment X X
Subject X4 X4 X
Questionnaires?
Adverse Event X X X
Assessment?
Smoking Status X X
Oropharyngeal exam X X
Vital signs X X
Blood Sample X®
Pregnancy Test X X
SphygmoCor X X
Assessments?
Dispense diary Card X
Dispense X X
Investigational Product.
Assess Investigational X X
Product Compliance
Collect Investigational X X X
Product
Dispense Rescue X
Albuterol/Salbutamol
Collect/check Rescue X X
Albuterol/Salbutamol
Register Visit in IVRS X X X

1. Visits will continue at the specified intervals until the end of the study which will be determined by reaching
approximately 1000 deaths.

2. Inasubset of ~1400 subjects- to be done annually, details in SPM

3. The Follow-up Visit is scheduled to occur 7 + 2 days after the last dose of IP.
4. SGRQ-C, CAT and EQ-5D in a subset of ~4,000 subjects - these will be done during the first year at 3 months

and 6 months and then every 6 months for the duration of the treatment period

5. Only at initial 3 month Visit
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Amended text:

The Time and Events Table is provided in Table 1. All study assessments should be
conducted by the investigator or his’her qualified designee unless otherwise specified in
the protocol or SPM. Please refer to the SPM for a suggested order of assessments.

Subjects will self-administer their first dose of double-blind study medication in the clinic
at the end of Visit 2.

Table 1 Time and Events Table

Pre-Randomization Assessments:

Procedures Screening Baseline Visit!

Written Informed Consent

Demography & Medical History

COPD & Exacerbation History

Inclusion/Exclusion Criteria

Concomitant Medication Assessment

XXX X[ XX

Smoking Status/history

Smoking Cessation Counselling

XX | X | X

Randomization Criteria

Lung Function Questionnaire (LFQ)*

Vital signs

x| |>
<

Physical Exam

Oropharyngeal Exam X

Blood Sample (10ml)> X5

Spirometry —pre and post X
albuterol/salbutamol

Spirometry - post albuterol/salbutamol X

Modified Medical Research Council X
Questionnaire (MMRC)

Subject Questionnaires? X2

>
>

Adverse Events

SphygmoCor Assessments? X3

Dispense Rescue Albuterol/Salbutamol

>

Dispense diary card

Register Visit in IVRS

XXX X

Pregnancy test

Dispense IP X

1. All Baseline assessments must be obtained prior to randomization

2. SGRQ-C, CAT and EQ-5D in a subset of ~4,000 subjects primarily in EU, Canada and Australia
3. Inasubset of ~1400 subjects

4. Optional (for use as screening tool)

5. Subjects in US only , details in SPM
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Post-Randomization Assessments:
Procedures End of Follow-up?
study
treatment
Phone
Contact
Month1 | Month3 | Month6 | Month 12 7+2 days
(£14) (x14) (x14) after last
PLUS PLUS PLUS dose of
every3 |every6 |everyl2 study drug
months | months | months
Concomitant X X X
Medication Assessment
Spirometry — post X X
albuterol/salbutamol
(FEV1 and FVC)
Exacerbation X X
Assessment
Survival Assessment X X
Subject X4 X4 X4
Questionnaires*
Adverse Event X X X
Assessment
Smoking Status X X
Oropharyngeal exam X X
Vital signs X X
Blood Sample 5 X5
Pregnancy Test X X
SphygmoCor X2 X2
Assessments?
Dispense diary Card X
Dispense X X
Investigational Product.
Assess Investigational X X
Product Compliance
Collect Investigational X X X
Product
Dispense Rescue X X
Albuterol/Salbutamol
Collect/check Rescue X X X
Albuterol/Salbutamol
Register Visit in IVRS X X X

1. Visits will continue at the specified intervals until the end of the study which will be determined by reaching
approximately 1000 deaths.

2. Inasubset of ~1400 subjects- to be done annually, details in SPM

3. The Follow-up Visit is scheduled to occur 7 + 2 days after the last dose of IP.
4. SGRQ-C, CAT and EQ-5D in a subset of ~4,000 subjects - these will be done during the first year at 3 months

and 6 months and then every 6 months for the duration of the treatment period

5. Only at initial 3 month Visit - subjects in US only
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Section 6.1 Critical Baseline Assessments
Original text:

No study related procedures may be performed until the informed consent form
document has been reviewed with and signed by the subject. A pre-screening visit
may be required in order to administer and discuss the informed consent before any
changes are made to the subject’ s current medication regimen. The informed consent may
be administered and discussed at the screening visit if the subject does not take or has not
taken any protocol excluded medications.

Amended text:

No study related procedures may be performed until the informed consent form
document has been reviewed with and signed by the subject. A pre-screening visit
may be required in order to administer and discuss the informed consent before any
changes are made to the subject’ s current medication regimen. Washout of any prohibited
medication, which is done only if deemed appropriate by the Investigator in discussion
with the subject, MUST NOT OCCUR prior to theinformed consent being discussed
and signed. Theinformed consent may be administered and discussed at the screening
visit if the subject does not take or has not taken any protocol excluded medications.

Section 6.2.6.1 Spirometry
Original text:

A secondary endpoint israte of declinein FEV 1. In order to assess this, spirometry will
be performed at every clinic visit and will be performed using equipment that meets or
exceeds the minimum performance recommendations of the ATS [Sin, 2003]. All sites
will use their own equipment. At least 3 valid spirometry efforts should be attempted
(with no more than 8) using the ATS guidelines [Sin, 2003]. Spirometry will be
performed at screening (Visit 1), randomization (Visit 2), and at each 3-monthly
treatment visit. A post-albuterol/salbutamol FEV; <70% of predicted normal and an
FEV/FVCratio of <0.70 arerequired at Visit 1 (Screening).Vaues will be calculated
using NHANES 111 reference equations [Hankinson, 1999; Hankinson, 2010].

Amended text:

A secondary endpoint israte of declinein FEV 1. In order to assess this, spirometry will
be performed at every clinic visit and will be performed using equipment that meets or
exceeds the minimum performance recommendations of the ATS [Sin, 2003]. All sites
will use their own equipment. At least 3 valid spirometry efforts should be attempted
(with no more than 8) using the ATS guidelines [Sin, 2003]. Spirometry will be
performed at screening (Visit 1), randomization (Visit 2), and at each 3-monthly
treatment visit. A post-albuterol/salbutamol FEV; >50 and <70% of predicted normal
and an FEV1/FVC ratio of <0.70 are required at Visit 1 (Screening).Vaueswill be
calculated using NHANES |11 reference equations [Hankinson, 1999; Hankinson, 2010].
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Section 6.2.3 Other Efficacy Endpoints

Original text:

Annual rate of moderate/severe COPD exacerbations
Time to COPD-related death (based on CEC adjudication)

QoL using the St George's Respiratory Questionnaire-COPD.

Health status using the EuroQol Questionnaire (EQ-5D)
Hedth Care Resource Utilization
PWV

Amended text:

Section 6.3.1

Annual rate of moderate/severe COPD exacerbations
Time to COPD-related death (based on CEC adjudication)

QoL using the St George's Respiratory Questionnaire-COPD.

Health status using the EuroQol Questionnaire (EQ-5D)
Health Care Resource Utilization

PWV

Cardiovascular procedures

Change from baselinein FEV 1

Change from baselinein FVC

Original text:

Liver Chemistry stopping and follow-up criteria

HZC113782

There are no regular laboratory tests required by this protocol. If, however, while a
subject isreceiving Investigational Product, lab tests are conducted, any abnormal liver
chemistry findings must treated as outlined below:

Amended text:

With the exception of US sites which are participating in the biomarker and/or genetics
assessments, there are no regular laboratory tests required by this protocol. If, however,
while asubject isreceiving Investigational Product, |ab tests are conducted, any abnormal
liver chemistry findings must treated as outlined below:
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Section 6.3.4 Disease-Related Events and/or Disease-Related Outcomes
Not Subject to Expedited Reporting

Original text:

The following events are considered secondary efficacy endpoints for this study and will
be reported as SAEs but will not be subject to expedited reporting regardless of the
“expectedness’ or “relatedness’ of the event:

e Ml

e Stroke

e Unstable angina
e TIA

Additionally, any laboratory or ECG abnormalities associated with the diagnosis of
individual components of these efficacy endpoints will not be subject to expedited
reporting.

The following events are expected in this population and will be reported as SAEs but
will not be subject to expedited reporting regardless of the “ expectedness” or
“relatedness’ of the event:

e COPD exacerbation

e Pneumonia

Additionally, any laboratory or Chest X-ray abnormalities associated with the diagnosis
of these events will not be subject to expedited reporting.

Amended text:

The following events are considered secondary efficacy endpoints for this study and will
be reported as AEs or SAEs (based on criteriain Section 6.3.2) but will not be subject to
expedited reporting regardless of the “expectedness’ or “relatedness’ of the event:

o Ml

e Stroke

e Unstable angina
e TIA

Additionally, any laboratory or ECG abnormalities associated with the diagnosis of
individual components of these efficacy endpoints will not be subject to expedited
reporting.

The following events are expected in this population and will be reported as AES or SAEs
but will not be subject to expedited reporting regardless of the “expectedness’ or
“relatedness’ of the event:
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e COPD exacerbation
e Pneumonia

Additionally, any laboratory or Chest X-ray abnormalities associated with the diagnosis
of these events will not be subject to expedited reporting.

Section 6.5 Biomarkers
Original text:

Serum and plasma samples will be collected at the US sites at V2 (pre-dose) and V3 (pre-
dose). Thesewill be used to analyze 4 known inflammatory markers (hsCRP, PARC,
fibrinogen and IL-6) and also for measuring a CBC and Chem 7 panel for usein
predictive modelling.

Amended text:

Serum and plasma samples will be collected at the US sites at V2 (pre-dose at
randomization visit) and V3 (pre-dose at the 3 month visit). These will be used to
anayze 4 known inflammatory markers (hsCRP, PARC, fibrinogen and IL-6) and also
for measuring a CBC and Chem 7 panel for use in predictive modelling.

Section 8.3.5.1.2 Secondary Endpoints
Original text:
Rate of Declinein Lung Function (FEV )

The effect of treatment on rate of decline of absolute trough FEV ; recorded during the
treatment period will be analysed using a random coefficients model, including terms for
treatment, time on treatment in years, treatment by time interaction, and appropriate pre-
defined covariates.

Amended text:
Rate of Declinein Lung Function (FEV,)

The effect of treatment on rate of decline of post-bronchodilator FEV; recorded during
the treatment period will be analysed using a random coefficients model, including terms
for treatment, time on treatment in years, treatment by time interaction, and appropriate
pre-defined covariates.
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11.4.4. Protocol Amendment 04
This protocol amendment appliesto sitesin Korea only.
Rationale

This amendment is being implemented in Korea to revise the statement about use
noncardiosel ective beta-blockers introduced in Amendment 03.

5.6.1 Permitted Medications and Non-Drug Therapies
The following medications are permitted during the study:

e Cardioselective Beta-blockers and ophthalmic beta-blockers. (Administer with
caution as they may block bronchodilatory effects of beta-agonists and produce
severe bronchospasm.) Noncardiosel ective beta-blockers (eg carvedilol) may
also be used if deemed appropriate by the PI.

For sitesin Korea: The use of noncardiosel ective beta-blockersis not permitted.
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11.4.5. Protocol Amendment 05
This protocol amendment appliesto all study centers participating in HZC113782.
Rationale

This amendment is being implemented to revise the Biomarkers to be included as an
other endpoint, to add time to first COPD exacerbation and delete time to COPD related
death from other endpoint, and update other treatment comparisons of interest.

Title
Original text:

A Clinical Outcomes Study to compare the effect of Fluticasone Furoate/Vilanterol
Inhalation Powder 100/25mcg with placebo on Survival in Subjects with moderate
Chronic Obstructive Pulmonary Disease (COPD) and a history of or at risk for
cardiovascular disease.

Amended text:

A Clinical Outcomes Study to compare the effect of Fluticasone Furoate/Vilanterol
Inhalation Powder 100/25mcg with placebo on Survival in Subjects with moderate
Chronic Obstructive Pulmonary Disease (COPD) and a history of or at increased risk for
cardiovascular disease.

Objectives
Original text:
Other objectives are:

e Toevauate the effect of FF/VI compared with placebo on the rate of
moderate/severe COPD exacerbations

Amended text:
Other objectives are:

e Toevauatethe effect of FF/VI compared with placebo on moderate/severe
COPD exacerbations

Study Endpoints/Assessments

Original text:

Other Efficacy Endpoints

Annual rate of moderate/severe COPD exacerbations

Time to COPD related death (based on CEC adjudication)
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Amended text:

Other Efficacy Endpoints

Annual rate of and time to moderate/severe COPD exacerbations
COPD related death (based on CEC adjudication)

Section 2.3 Other Objectives

Original text:

Other objectives are:

e Toevauatethe effect of FF/VI compared with placebo on the rate of
moderate/severe COPD exacerbations

Amended text:
Other objectives are:

e Toevauate the effect of FF/VI compared with placebo on moderate/severe
COPD exacerbations

Section 6.2.3 Other Efficacy Endpoints

Original text:

Annual rate of moderate/severe COPD exacerbations

Time to COPD related death (based on CEC adjudication)
Amended text:

Annual rate of and time to moderate/severe COPD exacerbations
COPD related death (based on CEC adjudication)

Section 6.5 Biomarker (s)

Original text:

Serum and plasma samples will be collected at the US sites at V2 (pre-dose at
randomization visit) and V3 (pre-dose at the 3 month visit). These will be used to
analyze 4 known inflammatory markers (hsCRP, PARC, fibrinogen and IL-6) and also
for measuring a CBC and Chem 7 panel for use in predictive modelling.

Revised text:

Serum and plasma samples will be collected at the US sites at V2 (pre-dose at
randomization visit) and V3 (pre-dose at the 3 month visit). These will be used to
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analyze known inflammatory markers (e.g., hsCRP and fibrinogen) and also for
measuring a CBC and Chem 7 panel for usein predictive modelling.

Section 8.3.3.2 Other Comparisons of I nterest
Original text:

There will be interest in the comparison of other treatment groups for al endpoints as
follows:

e VI vsplacebo

e FFvsplacebo

e FF/NVIvsVI

o FF/NVIvVsFF

These comparisons are for interest only, in order to help understand the contribution of
the component to the overall treatment effect.

Revised text:

If the primary comparison of FF/V1 vs placebo is significant at the 5% level for an
endpoint, then inferences for the following treatment comparisons will be carried out for
that endpoint:

e VI vsplacebo
e FFvsplacebo
e FF/NVIvsVI
e FF/NVIvVsFF
These comparisons are to help understand the contribution of the components to the

overall treatment effect of the primary FF/V1 vs placebo comparison, so no multiple
comparison corrections will be considered for these four follow-up comparisons.
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1. INTRODUCTION

This Reporting and Analysis Plan (RAP) describes all planned analyses that will be
conducted and reported in the Clinical Study Report (CSR) at the end of study
HZC113782. The purpose isto evaluate the efficacy and safety of fluticasone furoate
(FF)Nvilanterol (V1) inhalation powder 100/25mcg QD, FF inhalation powder 100 mcg
QD and VI inhalation powder 25 mcg QD versus placebo. This RAP is separate from the
RAP aready generated for the regular Safety review of the Independent Data Monitoring
Committee (IDMC) [GlaxoSmithKIine Document Number 2014N190343 _00] and the
RAP generated for the Interim Analysis by the IDMC [GlaxoSmithKline Document
Number 2014N191731_00].

The RAP is based on Section 8 (Data Analysis and Statistical Considerations) of study
protocol HZC113782 effective 07-MAY -2015 [GlaxoSmithKline Document Number
RM2009/00666/06, Amendment 5. It isintended for use by the Respiratory Statistics and
Respiratory Programming Departments of Quantitative Sciences.

All programming will be performed in a HARP environment using SAS Version 9 or a
later release and S-Plus Version 8.1 or later release.

2. STUDY OBJECTIVE(S) AND ENDPOINT(S)
2.1. Study Objective(s)
Primary

The primary objective of this study is to prospectively evaluate the effect of Fluticasone
Furoate (FF)/Vilanterol (V1) inhalation powder 100/25mcg QD compared with placebo
on survival in subjects with moderate COPD (>50 and <70 % predicted FEV;) and a
history of, or at increased risk for developing, cardiovascular disease.

Secondary
Secondary objectives are:

e Toevauate the effect of FF/VI compared with placebo on the rate of declinein
FEV,

e Toevauate the effect of FF/VI compared with placebo on a cardiovascular
composite endpoint comprised of on-treatment CV death, myocardial infarction,
stroke, unstable anginaand TIA

Other objectives are:
e To evauate the following treatment comparisons on all primary, secondary,
other and exploratory endpoints:
FF/VI compared with FF

FF/VI compared with VI
FF compared with placebo
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VI compared with placebo

To evaluate the effect of FF/VI compared with placebo on moderate/severe
COPD exacerbations

To evaluate the effect of FF/VI compared with placebo on COPD related
mortality

To evaluate the effect of FF/VI compared with placebo on arterial stiffnessina
subset of subjects

To evaluate the effect of FF/VI compared with placebo on health-related quality
of life measured with the SGRQ-C in a subset of subjects

To evaluate quality-adjusted life years (QALY's) by treatment group using health
status data collected from EuroQol Questionnaire (EQ-5D-3L) in a subset of
subjects

To evaluate the impact of FF/VI compared with placebo on healthcare resource
utilisation (measured by number of days hospitalised for COPD)

To evaluate the impact of FF/VI compared with placebo on the number of
cardiovascular procedures (ie angioplasty or revascul arisation)

To evaluate the effect of FF/VI compared with placebo on change from baseline
in FEV,

To evaluate the effect of FF/VI compared with placebo on change from baseline
inFvVC

Exploratory objectives are:

2.2.

To evaluate the effect of FF/VI compared with placebo on COPD health status
in asubset of subjects using the COPD Assessment Tool (CAT)

To examine the molecular profiles of blood samples to identify factors that may
influence biological and clinical responsesto FF/VI compared with placebo
and/or associated with the development or progression of COPD or medically
related conditions in a subset of subjects

To investigate a composite index to predict mortality

Study Endpoint(s)

Efficacy

Primary Efficacy Endpoint

Time to death from any cause

Secondary Efficacy Endpoints

Rate of declinein FEV,
Timeto CV event

10
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Other Efficacy Endpoints

e Annua rate of and time to moderate/severe COPD exacerbations
e COPD related death (based on CEC adjudication)

e QoL using the St George' s Respiratory Questionnaire-COPD.

e Hedlth status using the EuroQol Questionnaire (EQ-5D-3L)

e Health Care Resource Utilization

o PWV

e Cardiovascular procedures

e Change from baselinein FEV

e Change from baselinein FVC

Exploratory Endpoints

e Health status using the CAT
e Biomarkers
e Clinical laboratory tests

Safety

e Incidence of adverse events
e  Oropharyngeal examinations
2.3. Statistical Hypotheses

HZC113782

The primary endpoint is time to death from any cause, both on and off study treatment,
for al subjectsin the Intent-to-Treat-Efficacy Population. The comparisons of interest
for the primary analysis are described in Section 7 (Treatment Comparisons). Inference
will be restricted by the step-down multiplicity strategy also described in Section 8.4

(Multiple Comparisons and Multiplicity).

For the primary efficacy endpoint of time to death from any cause the primary analysis

will test the following hypotheses:

e  Null hypothesis: Hazard ratio for all cause mortality for FF/VI relative to
placebo isequal to one. Thisisequivalent to areduction in therisk of dying
equal to zero, i.e. no difference in time to death between FF/VI and placebo.

e Alternative hypothesis: Hazard ratio for all cause mortality for FF/V1 relative to
placebo is not equal to one (i.e. two-sided test). Thisis equivalent to areduction
in therisk of dying not equal to zero, i.e. there is adifference in time to death

between FF/V1 and placebo.

11
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The study is designed to show superiority of treatment with FF/V1 relative to placebo (i.e.
hazard ratio less than one, or equivalently, reduction in risk greater than zero) on top of a
background of standard care.

For each test on each of the other efficacy endpoints, the null hypothesisisthat thereis
no difference between treatment groups and the alternative hypothesisisthereisa
difference between treatment groups.

3. STUDY DESIGN

Thisis arandomised, double-blind, paralel-group, multi-centre study evaluating FF/V I
100/25mcg, each component individually, and placebo. The target enrolment is
approximately 16,000 randomised subjects at approximately 1600 study centres globally.
Based on current assumptions of the event rate, the total duration of subject participation
will be approximately between 15 and 44 months, consisting of a4-10 day run-in period,
variable treatment period, and 1-week follow-up period.

Subjects will be randomised to treatment after a4-10 day run-in period. Prior to run-in,
subjects will discontinue use of previous COPD medications except for short-acting
bronchodilators and theophyllines. Clinic visits will occur at screening, randomisation, 4
weeks and then every 12 weeks until the study has reached the required number of
events. A safety follow-up phone contact will occur 1 week after completing either
randomised treatment or an early withdrawal of investigational product.

Following the run-in period, eligible subjects will be randomised (1:1:1:1) to one of the
following double-blind treatment groups. All treatments will be delivered viathe Novel
Dry Powder Inhaler (NDPI) once daily in the AM during the treatment period (with the
possible exception of the randomisation visit):

e FF/VI 100mcg/25mcg QD

e FF100mcg QD

e VI 25mcg QD

e placebo QD
Each NDPI will contain 30 doses of study medication. Subjects will be instructed to
administer medication once daily in the morning for the duration of the treatment period.
Each subject should be advised to adhere to this dosing regimen throughout the study. In
addition, each subject will be instructed on the proper use of the NDPI. Subjects will
self-administer their first dose of blinded study drug in the clinic a the end of Visit 2.

There are no plans to provide the study drug for compassionate use following study
completion.

Further details can be found in the protocol and the Study Procedures Manual (SPM).

The randomisation code was generated by GlaxoSmithKline (GSK) using RANDALL, a
validated computerised system. The Parexel Randomisation and Trial Supply
Management System (RTSM), an interactive voice/web recognition system
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(IVRS/IWRS), was used by the investigator or designee to register the subject, randomise
the subject and receive treatment assignment information.

A separate randomisation schedule was produced for each country. For those countries
participating in the Arterial Stiffness sub-study two schedules were produced for each
country, one for the sites participating, and one for the sites not participating. Thiswasto
help ensure balance of treatment groups within the sub-study.

The schedul e of time and eventsis presented in Table 1.
Table 1 Time and Events Table

Pre-Randomisation Assessments;

Procedures Screening Baseline Visit!

Written Informed Consent

Demography & Medical History

COPD & Exacerbation History

Inclusion/Exclusion Criteria

Concomitant Medication Assessment

XX X X X | X

Smoking Status/history

Smoking Cessation Counselling

X< | X | X | X

Randomisation Criteria

Lung Function Questionnaire (LFQ)* X4

>
>

Vital signs

>

Physical Exam

Oropharyngeal Exam X

Blood Sample (10ml)> X5

Spirometry —pre and post X
albuterol/salbutamol

Spirometry - post albuterol/salbutamol X

Modified Medical Research Council X
Questionnaire (MMRC)

Subject Questionnaires? X2

>
>

Adverse Events

SphygmoCor Assessments? X3

Dispense Rescue Albuterol/Salbutamol

Dispense diary card X

Register Visit in IVRS X

XXX X

Pregnancy test

Dispense IP X

1. All Baseline assessments must be obtained prior to randomisation

2. SGRQ-C, CAT and EQ-5D-3L in a subset of ~4,000 subjects primarily in EU, Canada and Australia
3. Inasubset of ~1400 subjects

4. Optional (for use as screening tool)

5. Subjects in US only , details in SPM
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Post-Randomisation Assessments:
Procedures End of Follow-up?
study
treatment
Phone
Contact
Month1 | Month3 | Month6 | Month 12 7+2 days
(£14) (x14) (x14) after last
PLUS PLUS PLUS dose of
every3 |every6 |everyl2 study drug
months | months | months
Concomitant X X X
Medication Assessment
Spirometry — post X X
albuterol/salbutamol
(FEV1 and FVC)
Exacerbation X X
Assessment
Survival Assessment X X
Subject X4 X4 X
Questionnaires*
Adverse Event X X X
Assessment
Smoking Status X X
Oropharyngeal exam X X
Vital signs X X
Blood Sample X®
Pregnancy Test X X
SphygmoCor X2 X
Assessments?
Dispense diary Card X
Dispense X X
Investigational Product.
Assess Investigational X X
Product Compliance
Collect Investigational X X X
Product
Dispense Rescue X X
Albuterol/Salbutamol
Collect/check Rescue X X X
Albuterol/Salbutamol
Register Visit in IVRS X X X

1. Visits will continue at the specified intervals until the end of the study which will be determined by reaching
approximately 1000 deaths.

2. Inasubset of ~1400 subjects- to be done annually, details in SPM

3. The Follow-up Visit is scheduled to occur 7 + 2 days after the last dose of IP.
4. SGRQ-C, CAT and EQ-5D-3L in a subset of ~4,000 subjects - these will be done during the first year at 3 months

and 6 months and then every 6 months for the duration of the treatment period
5. Only at initial 3 month Visit — subjects in US only

14




2014N190543_01 CONFIDENTIAL
HZC113782

4. PLANNED ANALYSES

4.1. Interim Analyses

One formal interim analysis of the time to death from any causeis planned in addition to
thefinal analysis. It isintended that thisanaysiswill be performed when approximately
50% of the total deaths have been observed. The analysis method for thiswill be the
same as to be used in the final analysisi.e. Cox proportiona hazards model. This
anaysis will be performed by an Independent Data Monitoring Committee (IDMC). Full
details of thisinterim analysis are given in a separate RAP [GlaxoSmithKline Document
Number 2014N191731_00].

In addition there will be periodic safety reviews where the IDMC will review unblinded
serious adverse events (SAES). Full details of thisinterim analysis are given in a separate
RAP [GlaxoSmithKIine Document Number 2014N190343 00].

To preserve the integrity of the study, the results of the interim analysis of efficacy and
each interim safety review will only be known to the IDMC. In particular, the study
statistician, investigators, and GSK personnel involved in monitoring of the study will not
be unblinded until the study completes as planned or is terminated

4.1.1. Stopping Guidelines

e FF/VI vsplacebo. In order to have negligible impact on the final significance
level, a stopping guideline for efficacy of FF/VI vs placebo will be applied at the
interim analysis, using the Haybittle-Peto method using a one sided p-value of
0.00005, (equivalent to atwo-sided p<0.0001). A one-sided 0.01 p-vaue will
be applied as a non-binding stopping guideline for harm.

e Other comparisonswith placebo. The study, or a specific treatment arm, may
also be stopped prematurely as aresult of the interim analysis of the other active
treatment arms; in particular, where there is strong evidence that either FF or VI
has a strong negative effect on mortality compared with placebo. For the
assessment of harm, a non-binding stopping guideline of p<0.01 is proposed.
This flag would signal further examination of available data by the Independent
Data Monitoring Committee (IDMC), with consideration of altering the conduct
of or terminating the study.

e Stopping for safety reasons. The IDMC will review data periodically
throughout the trial. Notwithstanding the formal stopping guidelines described
above, the IDMC may recommend that the study, or any treatment arm, should
be stopped prematurely on grounds of safety at any time. This may arise where,
for example, areview of serious adverse event (SAE) data indicates a substantial
deleterious effect of any active treatment arm. There will be no impact on the
type | error of the study as result of these safety reviews and therefore no
statistical adjustment will be made to the final analysis

Further details about the conduct of the interim analyses are given in the protocol.
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4.2. Final Analysis

Database release will occur after all subjects have completed all assessments (including
assessment of survival status) and the data have been cleaned to a satisfactory level.
Unblinding will then be performed and the database will be frozen. After Database
Freeze (DBF), the planned analyses will be performed. See Section 10 (Study
Population), Section 11 (Efficacy Anayses), Section 12 (Safety Analyses) and Section 13
(Health Outcomes Analyses) for details of all planned analyses.

5. SAMPLE SIZE CONSIDERATIONS

5.1. Sample Size Assumptions
The primary efficacy endpoint istime to death from any cause.
The primary analysis will test the following hypotheses:

e Null hypothesis: Hazard ratio for all cause mortality for FF/VI relative to
placebo is equal to one. Thisisequivaent to areduction in the risk of dying
equal to zero, i.e. no difference in time to death between FF/VI and placebo.

e Alternative hypothesis. Hazard ratio for all cause mortality for FF/V1 relative to
placebo is not equal to one (i.e. two-sided test). Thisis equivalent to areduction
in therisk of dying not equal to zero, i.e. there is adifference in time to death
between FF/V1 and placebo.

The study is designed to show superiority of treatment with FF/V1 relative to placebo (i.e.
hazard ratio less than one, or equivalently, reduction in risk greater than zero) on top of a
background of standard care

Every effort will be made to obtain mortality status for all subjects who withdraw from
study medication. The analysis of the primary endpoint will be performed for the Intent-
to-Treat-Efficacy Population, which will include all subjects who have been randomised
to treatment, regardless of whether they have discontinued study medication.

This event driven study is designed to have 90% power to detect a 30% reduction in the
risk of all-cause mortality (hazard ratio=0.70) on FF/V1 compared with placebo at the
two-sided 1% significance level. In order to detect this reduction, 478 events (on FF/V1
and placebo combined) would be required (using Freedman’s formula) [Machin et a,
1997].

Note that the possibility of satisfying the stopping rule at the planned interim analysis
(see Section 4.1) implies that the actual number of deaths in this study may be lower than
this upper limit.

Subjects may stop taking study medication, but will continue to be followed up for
mortality status. All subjects will be followed until the required total number of events
has occurred. Subjects will therefore be followed for avariable length of time. Itis
assumed that enrolment will start off at 150 subjects per month, building to 600 per
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month by 6 months. Event Rates have been based on a post-hoc analysis of all-cause
mortality in the TORCH study at 96 weeks in a population similar to that intended to be
recruited to the present study and assume a placebo event rate of 6.00% by 24 months. A
reduction in the hazard of 30% would result in a FF/V1 event rate of 4.24% at 24 months.
Based on the target of 478 events and under the above recruitment assumptions, 4000
subjects per arm will need to be randomised with atotal expected duration of the trial of
44 months with subjects followed for between 14 and 44 months.

It should be noted that the Schoenfeld [ Schoenfeld, 1981] formulafor determining the
number of events gives adightly smaller number of events required for 90% power
(468). However to be conservative, the Freedman formula has been used, which results
in 478 events needed.

The effects of the components (FF and V1) are expected to be lower than for FF/VI. The
study is not powered for comparisons of the components to placebo or for the
combination to components . The study will utilise an equal randomisation scheme and so
the study will provide as precise an estimate of the magnitude of the mortality effect asis
practically achievable for these comparisons.

If the true mortality rates for the components are intermediate between FF/VI and
placebo, then it would be expected that by the time there are 478 deaths between the
FF/V1 and placebo arms there should be aroughly similar number on the component
arms combined, which would give atotal of 956 on 4 arms. Sincethisis an event driven
study, it is crucial that the study continue long enough to reach 478 events between FF/V |
and placebo combined. However, since the study is blinded and the total number of
deaths on the 4 arms will be influenced by the component arms it seems prudent to be
conservative. This must be balanced against continuing the study for longer than
necessary. For these reasons atotal number of events of 1000 (between 4 arms) will be
used to trigger stopping of the study for the fina analysis.

Thereforeit is planned that approximately 4000 subjects will be randomised to each of
the four treatment arms and the study will continue until atotal of 1000 deaths have been
reported.

Asthisisamulti-country trial, in order to ensure balance of treatment arms within each
country, separate randomisation schedules will be produced for each country (using
permuted blocks).

Given the large number of subjects per treatment, other baseline factors should be fairly
balanced, so the randomisation will not be stratified for any other factors. However
important prognostic factors will be accounted for in statistical models.

5.2. Sample Size Sensitivity

Details of sample size sensitivity calculations can be found in the study protocol Section
8.2.2 [ GlaxoSmithKIline Document Number RM2009/00666/06, Amendment 5.
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5.3. Sample Size Re-estimation

The event rate will be monitored using data blinded with respect to treatment assignment.
If the event rate is lower than anticipated, then Steering Committee and GSK will
consider whether the increased duration of follow-up is acceptable or whether to increase
the sample size. An increase in sample size is most pragmatically implemented prior to
completion of recruitment. If recruitment has already been closed then the duration of
the trial may be longer than anticipated. For example, if the combined event rate on
FF/V1 and placebo at 24 months is only 4.3% (placebo event rate 5%) then the total
expected duration of thetrial is estimated to increase to 49 months (if there are 4000
subjects per arm). Under the latter scenario, subjects would therefore be followed for
between 30 and 49 months. Alternatively, even if the estimated number of subjects
randomised was to be increased to 5,500 per arm (recruited in 40 months according to
assumptions when the study started) the trial would take 45 months Asthisisan event
driven study, the actual recruitment period will aso impact the numbers of subjects
and/or duration of follow-up required. For example, if recruitment is very slow and the
event rate is quite high, the required number of events may be reached before 4000
subjects per arm are randomised.

It should be noted that at the time of writing this RAP the recruitment was proceeding
more slowly than anticipated, implying the duration of the study would be longer than
anticipated, and thislast scenario was very unlikely to occur (required number of events
reached before recruitment stops). The study may finish recruitment with a different
number to the 16,000 subjects who are currently planned. However asthisis an event-
driven study, it is achieving the required number of events which is of primary
importance.

6. ANALYSIS POPULATIONS

All Subjects Enrolled (ASE) Population: This population will comprise of all subjects
screened and for whom arecord exists on the study database and will be used for the
tabulation of reasons for withdrawal before randomisation.

Randomised but not treated: This population will be used for Protocol Deviation
displays and will include all subjects who were randomised but did not take any dose of
study medication.

Screen and Run in Failure Population: This population will comprise all subjectsin the
All Subjects Enrolled Population who were screen or run-in failures. It will be used for
the tabulation of reasons for screen and run-in failure.

Safety Population: The Safety Population will consist of al subjects randomised to
treatment and who received at least one dose of study medication. Randomised subjects
will be assumed to have received study medication unless definitive evidence to the
contrary exists. See Section 9.4.4 for further details.

If any subjects inadvertently received adifferent treatment for the duration of the study,
or were inadvertently given more than one treatment, their data will be assigned to the
treatment group to which they took for the majority (i.e. >50%) of the treatment period.
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The Safety Population will be used for tables of safety data, listings of adverse events
after randomisation, and all relevant listings. Subject accountability, demographic
information, and baseline data will aso be produced for the Safety Population.

I ntent-to-Treat-Efficacy Population: The Intent-to-Treat-Efficacy (ITT) population
will consist of all subjectsin the Safety Population (i.e. randomised to treatment and who
receive at least one dose of study medication), with the exception of subjects recruited at
sites that were closed as the result of audit findings or other information that implied the
integrity of the data had been compromised. These subjects will be excluded from the
ITT population (and all efficacy analyses), and this decision will be formally documented
prior to unblinding of thetrial.

The ITT Population follows the intention-to-treat principles defined in the ICH Topic E9
guidelines [1998]. Following these principles, if any subjects have inadvertently
received a different treatment for the duration of the study, or were inadvertently given
more than one treatment, their datawill be assigned to the treatment group to which they
were originally randomised, irrespective of which treatment they actually took.

Thiswill constitute the primary population for all analyses of efficacy measures.

For the primary endpoint of all cause mortality the analysiswill include surviva status at
study end (see Section 9.4.2) for all subjects who have been randomised to treatment,
regardless of whether they have discontinued study medication. That is, both on-
treatment and post-treatment deaths will be used.

For all other efficacy endpoints, with one exception, the analyses will only use on-
treatment data. The exception is a sensitivity analysis of the CV composite endpoint
which will use events which occurred after the subject discontinued study medication.

Health Outcomes (HO) Population: The HO Population will consist of all subjectsin
the ITT Population who are included in the substudy of health status measures and have
at least 1 valid baseline questionnaire value .

Arterial Stiffness (AS) Population: The AS Population will consist of all subjectsin the
ITT Population who are included in the substudy of arterial stiffness and have at least 1
valid baseline arterial stiffness measurement.

Biomarker Population: The Biomarker Population will consist of al subjectsinthe ITT
Population from US sites who have given informed consent and have provided at least 1
valid baseline biomarker value.

6.1. Analysis Datasets

All reporting and analysis will be performed on datasets of observed data. Sensitivity
analyses will also be performed for the FEV; data using imputed data as described in
Section 11 (Efficacy Analyses).

19



2014N190543_01 CONFIDENTIAL
HZC113782

1. TREATMENT COMPARISONS

7.1. Primary Comparison of Interest

The primary treatment comparison will be FF/V 1 vs placebo for the primary efficacy
endpoint of time to death from any cause (on and off treatment). Thisanalysiswill be
conducted on the ITT population. The final analysis will be conducted once the required
number of events has been reached and the study has been stopped and the survival status
of the subjects has been captured.

Asasingle study will be conducted to seek an indication for all-cause mortality, the study
has been powered at the 1% significance level for regulatory purposes. However, al
comparisons for the primary, secondary and other endpoints will be performed at the two-
sided 5% level. That is, statistical significance will be reached if these are significant at
the 5% level.

Asthereisasingle primary treatment comparison and a single primary endpoint, no
multiplicity adjustment will be required for the primary efficacy analysis, apart from any
adjustment required for the alpha spent at the interim analysis. As the stopping guideline
for efficacy of FF/VI vs placebo at the interim analysis will use a one sided p-value of
0.00005, (equivalent to atwo-sided p<0.0001), thiswill have negligible impact on the
final significance level.

7.2. Other Comparisons of Interest

For the secondary endpoints of rate of declinein FEV; and CV composite endpoint the
primary comparison of interest is FF/V1 vs placebo.

In order to make inferences for pre-defined secondary endpoints while controlling for the
overal Type | error, the secondary endpoints will be nested under the primary treatment
comparison for the primary efficacy endpoint. Multiplicity across these endpoints will be
controlled using a closed testing procedure.

The hierarchy will be the primary endpoint followed by the Rate of Lung Function
(FEV1) decline followed by the CV composite endpoint. If significancein this hierarchy
isachieved at the two-sided 5% level for the primary endpoint, then the Rate of Lung
Function (FEV1) decline will be tested at the two-sided 5% level. If significanceinthisis
achieved, then the CV composite endpoint will be tested at the two-sided 5%.

If significance in this hierarchy is not achieved for the primary endpoint, then the tests for
the secondary and other efficacy endpoints will be interpreted as descriptive only.

If the primary comparison of FF/V1 vs placebo is significant at the 5% level for an
endpoint, then inferences for the following treatment comparisons will be carried out for
that endpoint:

e FF/VIvsVI
e FF/VIvsFF
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e VI vsplacebo
e FFvsplacebo

These comparisons are to help understand the contribution of the components to the
overal treatment effect of the primary FF/V1 vs placebo comparison, so no multiple
comparisons corrections will be considered for these four follow-up comparisons.

7.3. Data Display Treatment and Other Sub-group Descriptors

In the data displays the treatment will be identified as described in Table 2.

Table 2 Data Display Treatment Descriptors
Treatment Group Descriptor
Placebo Placebo
Fluticasone Furoate Inhalation Powder 100mcg FF 100
Vilanterol Inhalation Powder 25mcg VI 25
Fluticasone Furoate /Vilanterol Inhalation Powder 100/25mcg FF/VI 100/25

8. GENERAL CONSIDERATIONS FOR DATA ANALYSES

As specified in the protocol, most assessments were scheduled to be collected only up to
the end of treatment, therefore except where otherwise specified only baseline and on-
treatment datawill be used in summaries and analyses.

8.1. Multicentre Studies

Asthisisalarge multi-site, multi-nationa study, it will be important to investigate any
variation in response to treatment by place of recruitment. Such variation may reflect a
number of contributory factors including population selection and subject care and
management. As most sites are expected to contribute relatively small numbers of
subjects, it will not be practical to look in detail at site-to-site differences. Siteswill be
managed by combining sites within countries, and these countries will then be combined
into geographical regions. These country amalgamations will be used wherever regionis
incorporated into the analysis.

The assignment of investigators to amalgamated countries will be included as atablein
the report. All referencesto ‘region’ in the context of analysesin this RAP will be taken
to mean ‘amalgamated countries’.  The following table identifies the amalgamations:
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Region Countries
USA USA
Asia China, Indonesia, India, Japan, Korea, Malaysia, Philippines,
Taiwan, Thailand, Vietnam
Europe 1 (EV) Austria, Belgium, Bulgaria, Czech Republic, France, Germany,

Greece, Hungary, Latvia, Netherlands, Poland, Romania,
Slovakia, Spain, UK, Croatia

Europe 2 (Non-EU) Bosnia and Hertzegovina, Belarus, , Georgia, Israel, Macedonia
(Former Yugoslav Republic of), Russian Federation, Serbia,
Turkey, Ukraine

Rest of World Argentina, Australia, Canada, Chile, Columbia, Mexico, , South
Africa

Since the writing of the original RAP, there has been some change of designation of sites
as Ukranian or Russian. However, we will report based on the original designation.
Country is determined by the location of the site, as entered by the site monitor. The
SITEID variable will be used to identify and group centres.

For any summaries that include information related to a subject’s centre or investigator,
the most recent centre and investigator at the time that the database is final will be used.

Region will be considered afixed effect in analyses. All results will be produced for all
regions combined. In addition, summary statistics of demography, screening lung
function, primary and secondary endpoints will be produced by region. Interaction with
treatment will be explored by fitting a model with an additional treatment by region
interaction term.

8.2. Other Strata and Covariates

A separate randomisation schedule was produced for each country. For those countries
participating in the Arterial Stiffness sub-study two schedules were produced for each
country, one for the sites participating, and one for the sites not participating. Thiswasto
help ensure balance of treatment groups within the overall main study and the sub-study.
No other stratification variables were used at randomisation. This stratification was
implemented for logistical reasons, and neither country nor Arteria Stiffness sub-study
participation will be taken into account within the main analysis models, although a
sensitivity analysis of the primary endpoint will be performed, including these.

To perform this sensitivity analysis the sites will be grouped as
e USsdites participating in the substudy

e USsites not participating in the substudy

e Asiasites participating in the substudy (at the time of writing the RAP there are
none of these)
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e Asiasites not participating in the substudy

e EU European sites participating in the substudy

e EU European sites not participating in the substudy

e Non-EU European sites participating in the substudy

e Non-EU European sites not participating in the substudy

e Rest of World sites participating in the substudy (at the time of writing the RAP
there are none of these)

e Rest of World sites not participating in the substudy

The following variables will be likely to have an important influence on the primary and
secondary variables so will be used in parametric models:
e Age

e Gender

These variables will be included in efficacy analyses, where appropriate, as explanatory
covariates.

Number of exacerbations reported in the 12 months prior to Screening (0; 1; >2) will aso
be fitted as a covariate in the efficacy analyses of Exacerbations.

Any analyses of change from baseline will also include the baseline value as a covariate.
For exampl e the baseline value will also be fitted as a covariate in the efficacy analyses
of Health Status measures and arterial stiffness measures.

The protocol specified that baseline % predicted FEV 1, BMI, geographical region and
smoking status may be included as covariates, however these will not be included in the
primary models. Thisisto reduce the number of covariatesin the primary models, as
recommended by the European Medicines Agency Guideline on adjustment for baseline
covariates [ European Medicines Agency, 2013].

8.3. Examination of Subgroups

The following baseline subgroups will be summarised for selected efficacy and safety
parameters, to examine whether treatment response differs from that seen in the overall
population. The significance of interactions between treatment and these subgroups will
also be investigated for exploratory purposes only. These investigations may warrant
further data exploration within the subgroups. No formal anaysis within subgroups will
be performed.

Additional subgroups or covariates of clinical interest may be considered in the future. If
the percentage of subjectsis small within a particular subgroup, then the subgroup
categories may be refined prior to unblinding the trial or if the category cannot be refined
further, then descriptive rather than statistical comparisons may be performed for the
particular subgroup instead.

The subgroups of interest are:

23



2014N190543_01 CONFIDENTIAL
HZC113782

e  Smoking status (Current; Former)
e Age (<55; 55-<65; 65-<75; >75)

e Cardiovascular disease or risk by age: (40-60 years of age with history of
Cardiovascular disease; >=60 years of age with history of Cardiovascular
disease; >= 60 years of age with risk of Cardiovascular disease only)
(See Section 4.2 of the Protocol for more detail.)

e Gender (Maes; Females)
e  Ethnic Origin (Hispanic/Latino; not Hispanic/Latino)
e Race (White; Asian; African-American/African Heritage; Other)
e Region (amagamations as specified in Section 8.1)
The following categories are used only for the summaries of arterial stiffness data:

e Basdine Pulse Wave Veocity (PWV) (<11m/sec; >11 m/sec)

Subgroup analyses are designed to evaluate the consistency of the treatment effect; they
are descriptive and not inferential.

8.4. Multiple Comparisons and Multiplicity

In order to make inferences for pre-defined secondary endpoints while controlling the
overal Typel error, the secondary endpoints will be nested under the primary efficacy
endpoint. Multiplicity across these endpoints will be controlled using a closed testing
procedure. Thisisto account for multiplicity across treatment comparisons and key
endpoints. Inference for atest in the pre-defined hierarchy is dependent upon statistical
significance having been achieved for previous testsin the hierarchy

The hierarchy will be the primary endpoint followed by the Rate of Lung Function

(FEV 1) decline followed by the CV composite endpoint. If significancein this hierarchy
isachieved at the two-sided 5% level for the primary treatment comparison for the
primary endpoint, then the Rate of Lung Function (FEV ;) decline will be tested at the
two-sided 5% level for this comparison. If significancein thisis achieved, then the CV
composite endpoint will be tested at the two-sided 5%.

If significance in this hierarchy is not achieved for the primary endpoint, then the tests for
the secondary and other efficacy endpoints will be interpreted as descriptive only.

No adjustment for multiplicity will be made for the other endpoints. These endpoints will
be used in a supportive nature to evaluate consistency and further confirmation of
efficacy of the treatment groups with respect to All Cause Mortality (ACM).

If the primary comparison of FF/V1 vs placebo is significant at the 5% level for an
endpoint, then inferences for comparisons of the components to placebo and of the
combination to components will be carried out for that endpoint with no correction for
multiple comparisons (as described in Section 7.2).
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8.5. Genetic Markers

Any genetic analyses will be the subject of a separate analysis plan.
9. DATA HANDLING CONVENTIONS

9.1. Selection of Baseline Values

For purposes of data analyses, the baseline value of a particular type of assessment for a
given subject will be defined as the latest assessment on or prior to the date of treatment
start. Whereavalueis missing at the randomisation visit (visit 2) but available at an
earlier time point such as screening (visit 1) the last pre-treatment value will be used.

If an assessment is only collected at one pre-treatment visit, the data from this visit will
be considered to be baseline.

9.2. Emergency Unblinding

The investigator or treating physician may unblind a subject’ s treatment assignment only
in the case of an emergency, when knowledge of the study treatment is essentia for the
appropriate clinica management or welfare of the subject. If a subject is unblinded in this
situation, the subject’ s data will be included in analyses regardless of unblind status.

9.3. Premature Withdrawal and Missing Data

In this study it is necessary to distinguish between withdrawal from IP and withdrawal
from the study. Just because a subject withdraws from IP does not mean they withdraw
from the study.

Missing or unavailable datathat are required will be queried by Data Management viaa
Data Clarification Request. In the event that, even after being queried, data are till
missing, thiswill beidentified in summaries and analyses of that dataitem. Any
imputation of data performed in specific analyses will be detailed in the relevant section
below.

For reporting, a subject will be considered to have compl eted the study when their final
assessment of survival status has been completed at or after the common end date (see
Section 9.4.2) or when they die. Mortality datawill continue to be collected for subjects
who withdraw early from IP and the primary endpoint, time to death from any cause, will
use information both on and after withdrawal of 1P. Sites also attempt to collect
information on cardiovascular events after a subject withdraws from IP. For other
endpoints, data from subjects who withdraw prematurely from the study will be included
in appropriate anayses where possible. However the protocol does not mandate
collection of other efficacy data after withdrawal from IP. In addition, imputation
methods may be utilised for specific analysis methods. These will be detailed in the
sections to which they are applicable.

Whether a subject withdraws from IP at a scheduled treatment visit, or in between visits,
any data collected at avisit will be used in all summaries and analyses wherever possible.
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Every effort will be made to gather all available information on subjects prior to GSK
stopping the study when the target number of primary endpoints has been achieved.
There will be adate at which the database will close and the sites will be unable to enter
any further data. At this time point, any subjects who were unable to be contacted will
have their data entry end. 1f GSK is alerted to any data after this time point and prior to
unblinding, this data may be described in the clinical study report but will not be included
in the database used for analysis purposes.

For efficacy endpoints, missing datais expected to arise mainly from subjects missing
complete visits or time points. The amount of occasional missing data for covariates
included in the statistical analysisis expected to be minimal. Missing data between two
non-missing assessments will be implicitly interpolated; analyses for rate of declinein
FEV1in Section 11.2.1 (Efficacy Anayses) will address imputation of data missing
before the visit at Month 6.

Reasons for withdrawal fall into three broad categories:

o Safety (e.g. subject reached protocol-defined stopping criteriaof liver event) — Given
the data observed in previous trials with these study treatments, we do not expect to
see an increased incidence of specific events leading to withdrawal from the study in
the active treatment arms over that seen in the placebo arm. There may be some
increased incidence of adverse eventsin the placebo arm due to sequel ae from lack
of efficacy (seethird bullet). However, it is expected that, in most cases, any change
in efficacy related to these reasons for withdrawa would have been captured prior to
the subject withdrawing from the study (e.g. a decrease in FEV 1), and an assumption
of missing at random (MAR) is appropriate for imputation of data post-withdrawal.

e Procedura (e.g. withdrew consent, protocol deviation and site closed) —it is
expected that an assumption of MAR is appropriate for imputation of data post-
withdrawal. None of the intended analyses require a missing completely at random
assumption for validity.

e Lack of efficacy —thisis expected to be relatively rare but may demonstrate an
imbalance in incidence between the placebo and active treatment groups, with a
higher frequency in the placebo arm. The assumption of MAR may not be valid in
this case.

The impact of missing datawill beinvestigated as described in Section 11.2.1 (Efficacy
Analyses).

9.4. Derived and Transformed Data
9.4.1. Exclusion of Data from Intent-to-Treat- Efficacy Population

All decisions on whether to exclude a subject or a subject’ s data from analysis will be
made prior to breaking the blind.

In general, al datarecorded for subjects who were randomised and received at least one

dose of study medication will beincluded in ITT analyses. However certain sites were
closed as the result of audit findings or other information that implied the integrity of the
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data had been compromised. The subjects at these sites will be excluded from the ITT
population (and al efficacy analyses), and this decision will be formally documented
prior to unblinding of thetrial. However all data collected to the point of site closure will
be included in safety analyses, and these subjects will be included in the Safety
Population.

9.4.2. Deaths Used in Primary Analysis

A study end date will be determined and documented in advance, when it is forecast that
approximately 1000 deaths will have occurred to subjectsin the ITT Population. This
date will be called acommon end date. This common end date will be determined at |east
one month beforehand. All subjects must have their survival status recorded at or after
this date - thiswill constitute “complete follow-up of survival status’ at acommon end
date. Only deaths which occurred on or before this date will be used in the primary
analysis. Subjects who have not died by then, but who are known to be aive on or after
the common end date, will be censored at the common end date.

The number of subjects whose survival status is unknown at the common end date is
expected to be small, if not zero. These subjects will be censored at the date at which
they were last known to be alive.

By determining this common end date in advance, this procedure should minimise any
biasin follow-up.

The following method will be used to determine the event and censoring dates to be used
in the analysis of time to death.

1. For subjects who die on or before the common end date: the “date of death” on the
“Cause of Death” CRF page will be used as the event date; if thisis missing then the
latest “end date” for any fatal SAE will be used.

2. For subjects who are alive on or after the common end date or have missing survival
status at the common end date, the last alive date will be determined as the later of :

e |ast visit date on the CRF

e “date of contact” on the “Follow-Up Contact (7 days after last dose date)” page of
the CRF

e |atest “date last confirmed aive’ on the* Survival Assessment/Follow-up
Contact” page of the CRF

For these subjects the censoring date will be the earlier of the last alive date or the
common end date.

9.4.3. Deaths After the Common End date

Sites will start their closeout procedures after the common end date. It is anticipated that
it could take 3-4 months for fina monitoring to occur, and for the sites to close.
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Although deaths will continue to accrue during the closeout period it is not possible to be
sure that bias is not introduced during the closeout which could affect the distribution of
survival times. For instance sites may be more likely to report deaths that occur during
the closeout period, but not report additional last alive dates for subjects who have not
died. In addition there may be some logistical or operationa procedures which may give
rise to some type of systematic reporting, such as systematic closing of some sites before
others (e.g. smaller sites before larger sites) which may give rise to unknown biases (if
for example there is something different about the subjects at smaller sites compared with
those at larger sites). For this reason, any deaths that occur after the pre-determined
common end date will not be used in the primary analysis. However these will be
summarised and listed.

9.4.4. General

e Randomisation date = Date subject was randomised

e Safety population = A subject is considered to be in safety population if the subject
was randomised and either there is evidence that the subject had taken at |east one
dose of drug or thereisinsufficient evidence to prove that the subject had not taken
any drug. Consequently, for a randomised subject to be included in the safety
population they must have either a non-missing treatment start date or an inhaler
dispensed from which the drug consumption is either missing or greater than zero.

e Treatment start date = IP start date = Date subject first took IP (if missing for a
subject in the Safety Popul ation, the randomisation date)

e Treatment stop date = IP stop date=last date subject took |P=last dose of study
medication. If missing for a subject in the Safety Population, then it will be imputed
asthelast visit at which IP was dispensed plus the number of days of IP taken (if the
number of doses taken is not known, then the number of doses dispensed will be
used). If it is not possible to calculate this, then the date of the last visit attended will
be used. If the subject died before this, then the death date will be used.

e Subjectswith an IP stop date prior to the day before the common end date are
considered to be prematurely withdrawn from 1P, regardless of whether the IP
discontinuation page has been filled.

e Subjects who stop taking IP the day before the common end date, on the common end
date or after the common end date will only be considered to be prematurely
withdrawn from IP if they have completed the I P discontinuation page and the reason
isnot “study closed/terminated”.

e Extent of exposure to randomised study treatment will be calculated as:
(IP stop date —IP start date) + 1.

e |f asubject received atreatment other than the randomised treatment during the study,
the exposure will still be calculated based on IP start and stop dates.

e Subjectswho die while on study are considered as having compl eted the study.

e Only subjects who are lost to follow-up at the common end date are considered not to
have completed the study
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Study day = the number of days from treatment start date
If the treatment start date is missing, the study day will be missing
If the reference date is missing, the study day will be missing

If the reference date is less than the treatment start date, then study day = reference
date — randomisation date

If the reference date is equal to or more than the treatment start date, then study day
= reference date — randomisation date + 1

e Change from baseline = Post-baseline — Baseline
e Percent change from baseline = 100 x (Post-baseline — Baseline) / Baseline

e End of treatment value = the latest value evaluated on or before either the treatment
stop date+1. Missing for subjects not in the safety population.

e Last study contact date = last study contact (clinic or telephone visit) with the subject
while on the study

e For purposes of caculation, time will be defined in the following manner according
to GSK standard principles:

1 week = 7 days
1 month = 30.4375 days
1 year = 365.25 days

9.45. On-Treatment Death

Deaths that occur no more than 7 days after the subject’s last dose of study medication
will be considered to be “on-treatment” deaths. Deaths which occur greater than 7 days
after last dose of study medication will be considered to be “ post-treatment” deaths. In
particular, deaths which are adjudicated as cardiovascular (CV) will use the same
definition, i.e. will be considered to be “on-treatment” CV deaths if they occurred up to
and including IP stop date + 7.

9.4.6. Dates for Adjudicated Efficacy Endpoints

Event dates for adjudicated efficacy endpoints are defined as the following based on the
dates collected in the CRF:

e Death: date of death

e Myocardia infarction, stroke, unstable anginaand TIA

these need to be reported by the investigator as an adverse event, so the start date of
the AE will be used. Thiswill generally be the date of the onset of symptoms (which
will generally be earlier than the date of hospitalisation if it occurred).
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Fatal CV events may have an AE onset date prior to the date of death. In these situations
the date of death will be used in any analysis of deaths, however the AE onset date will
be used as the event date in the analysis of time to first CV Composite endpoint.

94.7. On-Treatment Cardiovascular Event

Adjudicated CV events of Myocardial Infarction (M1), stroke, Unstable Angina UA and
Transient Ischemic event (TIA) will be considered to be * on-treatment” if the start date of
the corresponding adverse event occurred no more than 7 days after the subject’ s last
dose of study medication.

9.4.8. On-Treatment Cardiovascular Composite Endpoint

The CV composite endpoint is only comprised of asubject’sfirst CV event. Thisis
comprised of the first event which is adjudicated as on-treatment CV death, on-treatment
MI, on-treatment stroke, on-treatment unstable angina or on-treatment TIA.

9.4.9. On or Post-Treatment Cardiovascular Composite Event

Where possible, CV events are also collected after a subject stops IP. The on or post-
treatment cardiovascular composite endpoint is comprised of the first event for any
subject which is adjudicated as CV death, M, stroke, unstable anginaor TIA, regardless
of whether during or post-treatment. Thiswill be summarised.

9.4.10. On-Treatment Revascularisation

During the study it is recorded whether the subject has a cardiovascular revascul arisation
procedure. A revascularisation will be considered to be “on-treatment” if the procedure
date occurred no more than 7 days after the subject’s last dose of study medication.

9.4.11. Missing and Partial Values

e Missing AE start dates: Impute the first possible date, whilst avoiding imputing prior
to treatment start for potentially treatment emergent adverse events

If only the day of month is missing, impute the first day of the month unless the
treatment start date isin that month (and the AE end date is not before the treatment
start date) in which case the treatment start date should be used (e.g. --MAR2012
would impute as 01IMAR2012 unless the subject started treatment in March 2012
(and the AE end date was not before the treatment start date) in which case the
treatment start date would be used)

If the month and day of month are missing, impute 01JAN unless the treatment start
dateisinthat year (and the AE end date is not before the treatment start date) in
which case the treatment start date should be used (e.g., ----2012 would impute as
01JAN2012 unless the subject started treatment in 2012 (and the AE end date was
not before the treatment start date) in which case the treatment start date would be
used)

If the year, month, and day of month are missing, do not impute the date

30



2014N190543_01 CONFIDENTIAL
HZC113782
e Other missing start dates. Impute the first possible date

If only the day of month is missing, impute the first day of the month (e.g. --
MAR2012 would impute as 0IMAR2012)

If the month and day of month are missing, impute 01JAN (e.g., ----2012 would
impute as 01JAN2012)

If the year, month, and day of month are missing, do not impute the date
e Missing stop dates: Impute the last possible date

If only the day of month is missing, impute to the last day of the month unless the
subject died in that month in which case use the date of death (e.g. --MAR2012
would impute as 31IMAR2012 unless the subject died in March 2012 in which case
the date of death would be used)

If the month and day of month are missing, impute 31DEC unless the subject died in
that year in which case use the date of death (e.g., ----2012 would impute as
31DEC2012 unless the subject died in 2012 in which case the date of death would be
used)

If the year, month, and day of month are missing, do not impute the date

e |f the date last smoked for former smokersis missing the following will be imputed:

If only the day of the month is missing, impute the last day of the month unless this
date is after the screening date, in which case the screening date will be used.

If the month and day are missing, impute as 31DEC unlessthis date is after the
screening date, in which case the screening date will be used.

If the year, month and day of the month are missing then the screening date will be
used.

If an event date for an efficacy analysis of ACM or CV Compositeis missing or partial
and there is not sufficient information to classify the time period of the event, the event
will be classified as occurring on-treatment.

9.4.12. Date of Birth

Only year of birth is collected, not actual day and month of birth, so the date of birth is
implicitly imputed as 30 June. However ageis aso collected, and thiswill be used for
the calculation of predicted FEV ;.

9.4.13. Percentage of Predicted FEV;
Percent of Predicted FEV; = (Observed FEV / Predicted FEV 1 ) x 100%

Sites were instructed to calculate predicted FEV; values using the NHANES 111 reference
equations [Hankinson, 1999; Hankinson, 2010]. However sometimes these cal cul ations
were not performed correctly by sites, so will be recalculated by GSK. The formula
calculates predicted FEV 1 (L) using the following equation, according to the gender of
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the subject, where height is measured to the nearest cm, and ageisin whole years
attained:

Caucasian Males: Predicted FEV; = 0.5536 + (0.00014098 x Height x Height) —
(0.01303 x Age) — (0.000172 x Age x Age)

Caucasian Females: Predicted FEV; = 0.4333 + (0.00011496 x Height x Height) —
(0.00361 x Age) —(0.000194 x Agex Age)

African-American Males: Predicted FEV = 0.3411 + (0.00013194 x Height x Height
) —(0.02309 x Age) — (0.0 x Agex Age)

African-American Females. Predicted FEV; = 0.3433 + (0.00010846 x Height x Height
) —(0.01283 x Age) — (0.000097 x Agex Age)

Mexican-American Males.  Predicted FEV; = 0.6306 + (0.00015104 x Height x Height
) —(0.02928 x Age) — (0.0 x Agex Age)

Mexican-American Females: Predicted FEV; = 0.4529 + (0.00012154 x Height x
Height ) — (0.01178 x Age) — (0.000113 x Age x Age)

If asubject is Asian the predicted value is obtained by multiplying the value for
Caucasians by 0.88.

Sites classify the ethnicity of each subject as either Hispanic/Latino or Not
Hispanic/Latino. The geographic ancestry is captured as one or more of African
American / African Heritage; American Indian or Alaskan Native; Asian - Central /
South Asian Heritage; Asian - East Asian Heritage; Asian — Japanese Heritage; Asian -
South East Asian Heritage; Native Hawaiian or Other Pacific Islander; White - Arabic/
North African Heritage; White - White / Caucasian / European Heritage.

When calculating the predicted FEV 1 the following procedure is to be used:

a. If ethnicity=Hispanic/Latino (regardless of race) then use the Mexican-American
eguations;

b. If ethnicity is Not Hispanic/Latino and race is African American/African Heritage
(alone or with other races) then use the African-American equations,

c. If ethnicity is Not Hispanic/Latino and African American/African Heritage race is not
selected at all and race is Asian (alone or with other races) then use the Asian correction
of the Caucasian equations;

d. If ethnicity is Not Hispanic/Latino and African American/African Heritage and/or
Asian races are not selected at all then use the Caucasian equations.

9.4.14.  Absolute Reversibility

Absolute reversibility will be calculated by using the following formula:-
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Absolute reversibility = (post-bronchodilator FEV ; — pre-bronchodilator FEV ;)
9.4.15. Percent Reversibility

Percent reversibility in FEV, will be calculated using thefollowing formula:-
Percent Predicted Reversibility =

((post-bronchodilator FEV 1 — pre-bronchodilator FEV 1 ) / pre-bronchodilator FEV 1) x
100%

9.4.16. Reversibility as Percent of Predicted FEV;

Reversibility as Percent of Predicted FEV; will be calculated using thefollowing
formula:-

Reversibility as Percent of Predicted FEV; =
((post-bronchodilator FEV ;1 — pre-bronchodilator FEV ) / predicted FEV;) x 100%

9.4.17. Previous Use of Inhaled Corticosteroids, Long-Acting Beta-
2-agonists and Long-Acting Muscarinic Antagonists

At the screening visit, the investigator will record on the CRF whether the subject has
taken inhaled corticosteroids and long-acting beta-2-agonists during the previous 12
months, either singly or in combination. The investigator will also record whether the
subject has taken Long-Acting Muscarinic Antagonists during the previous 12 months. If
the response to this question ismissing it will be assumed that it is‘Unknown’.

These variables will be used to derive new variables for previous COPD therapy in the 12
months prior to the study. Thesewill be: ICS and LABA and LAMA; both ICS and
LABA; both ICS and LAMA; both LABA and LAMA; ICS only; LABA only; LAMA
only; none of the above; unknown.

9.4.18. SGRQ-C Data (Score Derivation and Transformation for Analysis)

The SGRQ-C contains 14 questions grouped into three components (Symptoms, Activity
and Impacts).

The Symptoms component consists of al the questionsin Part 1 (Questions 1-7). The
weights for Questions 1-7 are summed. A single responseis required to each item. If
multiple responses are given to an item, the weights for the multiple positive responses
should be averaged and added to the sum.

The Activity component consists of Questions 9 and 12 in Part 2 of the questionnaire.
Thiswill be calculated from the summed weights for the positive responses to items
Questions 9 and 12 in Part 2.

The Impacts component consists of Questions 8, 10, 11, 13, 14 in Part 2 of the
guestionnaire. The weights for all positive responsesto itemsin Questions 10, 11 and 13
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are summed together with the responses to the single item that should have been ticked in
Questions 8 and 14. In the case of multiple responsesto either of these items, the average
weight for the item should be cal cul ated.

The Total scoreis calculated by summing the weights to al the positive responses in each
component.

The score for each component will be calculated separately by dividing by the summed
weights by the maximum possible weight for that component and multiplying by 100.
The SGRQ-C total score will be calculated as the sum of the weights from all the positive
items in the questionnaire and dividing by the sum of weightsfor all itemsin the
guestionnaire and multiplying by 100. This calculation is outlined in the devel oper's
guide (St George's Respiratory Questionnaire Manual for COPD Patients, 2008).

Scores for SGRQ-C, calculated as above, will be adjusted as follows to make them
directly comparable to those obtained with SGRQ:

Symptoms. SGRQ score = (SGRQ-C x 0.99) + 0.94 units
Activity: SGRQ score = (SGRQ-C x 0.87) + 7.01 units
Impacts. SGRQ score = (SGRQ-C x 0.88) + 2.18 units
Total: SGRQ score = (SGRQ-C x 0.90) + 3.10 units

For Part 1, missed items will be treated as if the answer was negative. A maximum of one
missed item is permitted per section.

For Part 2, missed items in Questions 8 and 14 will be treated as if the answer was
negative. For theitemsin Questions 9, 10, 11, 12, 13 all require aresponse of either
‘True’ or ‘False'. If neither box isticked, the item should be coded as ‘missing’. The
weight for that item should then be removed from the total possible for that component
(and the total score). Based on an analysis of the effect of missing data on calculated
scoresin the original SGRQ, this method will be reliable for handling up to 3 missed
items for the Activity component (itemsin Questions 9 and 12) and up to 5 items for the
Impacts component (itemsin Questions 8, 10, 11, 13, 14).

The baseline SGRQ component and total scores are those recorded at the Randomisation
visit (visit 2).

Only questionnaires administered in the same language as that used at baseline will be
considered for analyses. Further, any questionnaires administered after a changein
language will not be considered, even if the language used is the same as that used at
baseline. Scores for questionnaires administered in alanguage different to that used at
baseline or administered after such achange in language will be regarded as missing.

A subject will be considered a‘responder’ according to his SGRQ total score at each visit
if the difference from the baseline score to the visit score was -4 units or lower. A subject
will be considered a ‘ non-responder’ if the difference from the baseline score to the visit
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score was greater than -4 units. In addition, subjects will be classified according to SGRQ
total score at each visit asfollows:

e Improvement: a difference between visit and baseline of < -4 units.
¢ No Change: adifference between visit and baseline > -4 units and < 4 units.
e Deterioration: adifference between visit and baseline of > 4 units.

For the classification of responders, subjects with missing SGRQ total scoreswill be
handled as follows: if the final visit containing non-missing data does not provide enough
datato calcul ate the derived variable on which the responder status is based (e.g. some
components of the SGRQ-C are present but not all, so the total score cannot be created),
then they will be considered a non-responder for that visit.

9.4.19. EuroQolL Data

This questionnaire is collected at baseline (visit 2) then at months 3, 6 and every 6
months thereafter, in a subset of countries. The EQ-5D-3L consists of 2 parts. the EQ-
5D-3L descriptive system and the EuroQol Thermometer visual analogue scale (VAS).

The EQ-5D-3L descriptive system comprises the following 5 dimensions: mobility, self-
care, usual activities, pain/discomfort and anxiety/depression. Each dimension has 3
levels, where Level 1 (coded as‘1’) =’ No problems’, Level 2 (coded as‘2’) =’ Some
problems’, and Level 3 (coded as‘3’) =’ Severe problems'. Subjects indicate their health
state for each dimension by ticking (or placing a cross) in the box of the most appropriate
level for that dimension. Ambiguous values (e.g. 2 boxes are ticked for asingle
dimension) will be considered missing. Missing values will be coded as‘9'. The
responses (1, 2 or 3) to the five questions will be converted into a single index score
using the developer’ sinstructions [EQ-5D user guide, 2013]

The EQ VAS records the subject’ s self-rated health state on a vertical, visual analogue
scale where 0="worst imaginable health state’ and 100="best imaginable health state’.
Subjectsindicate their own health state by drawing aline from the box on the left of the
scale to whichever point on the scale indicates how good or bad their own health stateis
that day. Ambiguous values (e.g. the line crosses the VAS twice) will be considered
missing. Missing values will be coded as‘999'.

The baseline index score will be that recorded at the Randomisation visit (visit 2).

Only validated EurQoL s completed in the same language as that completed at Baseline
(Visit 2) will be considered for analyses. Further, any questionnaires administered after a
change in language will not be considered, even if the language used is the same as that
used at baseline. Scores for questionnaires administered in alanguage different to that
used at baseline or administered after such a change in language will be regarded as
missing.
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9.4.20. CAT

The CAT consists of eight items each formatted as a six-point differential scale: 0 (no
impact) to 5 (high impact). A CAT score will be calculated by summing the non-missing
scores on the eight items. If one or two items are missing, then the score for those items
is set as the average of the non-missing items. If more than two items are missing, then
the CAT score will be set to missing.

The baseline CAT score will be that recorded at the Randomisation visit (visit 2).

Only questionnaires administered in the same language as that used at baseline will be
considered for analyses. Further, any questionnaires administered after a changein
language will not be considered, even if the language used is the same as that used at
baseline. Scores for questionnaires administered in alanguage different to that used at
baseline or administered after such achange in language will be regarded as missing.

9.4.21. Healthcare Resource Utilisation

The number of daysin intensive care and in general hospital wards due to a severe COPD
exacerbation will be derived and summarised.

9.4.22. Intermountain Risk Score

The 30-day and 1-year Intermountain Risk Score (IMRS) will be calculated according to
the scores set out in the reference [Horne, 2010]. The following laboratory parameters
will be used within the calculation: Hematocrit (HCT_BLQ), white blood cell count
(WBC_BLC), Platelet count (PLT_BLC), Mean Corpuscular Volume (MCV_BLYV),
Mean Corpuscular Hemoglobin concentration (cal culated from Hemoglobin, HB_BLC
divided by Hematocrit as a %), Red Cell Distribution (RDW_BLQ), Mean Platelet
Volume (MPV_BLV), Sodium (NA_PLC), Potassium (K_PLC), Bicarbonate
(CO2_PLC), Cacium (CA_PLC), Glucose (GLUC_PLC) and Creatinine (CRT_PLC).
Age and gender are also used in the score calculation.

The scores will be calculated for the laboratory assessment visits at baseline and at month
3 (scheduled and unscheduled) in the United States subjects. If any components of the
score calculation are missing then the overall IMRS score will be set to missing.

Baseline IMRS score will be the most recent recorded value before IP start date.
9.4.23. Body Mass Index (BMI) Calculation

Body Mass Index will be calculated using:

BMI = weight in kg / (height in metres)?

9.4.24. Rate of Adverse Events per 100 Treatment Years

Rate of on-treatment adverse events per 100 treatment years will be calculated using:

Rate = number of events* 100 / total treatment exposure in years
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where subjects can contribute more than one event. Thisis equivalent to

Rate = number of events* 100/ (number of subjectsin treatment group * mean treatment
exposure in years).

Thisis not to be confused with a subject incidence rate (which is not being calculated for
this study) where

Subject Incidence Rate = number of subjects experiencing the event * 100 / total
treatment exposure in years

where subjects only get counted once, regardless of the number of events they have.
9.4.25. Smoking Status

The smoking status variable will consist of values relating to whether the subject was a
former smoker or isacurrent smoker. Subjects will be classified on the basis of
information collected at the Screening Visit (Visit 1). Smoking status as recorded on the
CRF will be overruled, if necessary, using the date of smoking cessation. A subject will
only be defined as aformer smoker if they have given up smoking at least 6 months prior
to screening, otherwise they will be classified as a current smoker.

During the study, smoking status will be derived from smoking status at screening and
records of change in smoking status at visits. A subject identified as a current smoker at
screening who stopped smoking during the study will be assessed as a former smoker
only at visitswhich are at |east 6 months after the date the subject last smoked. Former
smokers who started smoking will be considered current smokers at al visits after the
date the subject started smoking.

Subjects whose smoking status changed during the course of the study will be
summarised.

9.4.26. Concomitant Medications
Medications will be classified into Respiratory Medication Classes (RMC) asfollows:

e Antibiotic

e Corticosteroid - Depot

e Corticosteroid - Inhaled

e Corticosteroid - Other

e Corticosteroid - Systemic, oral, parenteral and intra-articular
e  Cytochrome P450 3A4 Strong Inhibitors

e Leukotriene Receptor Antagonist

e Long-acting anticholinergic

e Long-acting beta-2 agonist - Group 1
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e Long-acting beta-2 agonist - Group 2 (Olodaterol or Indacaterol)
e Long-acting beta-2 agonist - Group 3 (Salmeterol and Formoterol)
e Mucolytics

e Nedocromil or Cromolyn Sodium

e  Other COPD medication

e  Other medication given for exacerbation

e Oxygen

e PDE4 Inhibitors

e  Short-acting anticholinergic

e  Short-acting beta-2 agonist

e Xanthine

RMC will be derived for each COPD concomitant medication as defined above.

The following medications reported on the concomitant medication page will not be
presented in any tables or listings: COPD concomitant medication that were stopped
more than 30 days prior to Screening and non COPD concomitant medications that were
stopped prior to Screening.

Classification of a concomitant medication as being taken pre-treatment, on-treatment or
post-treatment will be made with reference to the study treatment and medication start
and stop dates. A medication will be classed in every period of the study in which it was
taken. For medications with partial start and stop dates, the medication will be classed in
every period of the study in which it could have been taken.

9.4.27. COPD Exacerbations
COPD exacerbations will be reported as being either pre-, on-, or post-treatment.
e An exacerbation will be considered as pre-treatment if the exacerbation onset

dateisprior to the IP start date.

e An exacerbation will be considered as on-treatment if the exacerbation onset
date is between the |P start date and P stop date + 1.

e An exacerbation will be considered as post-treatment if the exacerbation onset
date is after the IP stop date + 1.

If the exacerbation onset date is missing or partial then the exacerbation will be
considered on-treatment unless there is evidence to the contrary (e.g. the month of the
onset date is present and is less than the month of the first dose of study treatment).

The duration of the exacerbation will be calculated as (exacerbation resolution date or
date of death - exacerbation onset date + 1).
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The timeto the first on-treatment exacerbation will be calculated as (onset date of first
on-treatment exacerbation — date of start of treatment + 1).

If asubject isrecorded as having experienced two consecutive exacerbations with
overlapping dates or a gap between them of 7 days or fewer, the exacerbations will be
gueried with the site. If by the time the database is locked they still overlap then these
will be considered as only one exacerbation for the purposes of summary and analysis.
If the severity of the exacerbations is different, the combined exacerbation will have the
severity of the most severe.

For example if asite reports an exacerbation with exacerbation onset date of IMAR and
exacerbation resolution date 10MAR, and the next exacerbation startson 7TMAR, thiswill
be considered as only one exacerbation

Another example: if asite reports a moderate exacerbation with exacerbation onset date
1IMAY and exacerbation resolution date 1I0MAY, then reports a severe exacerbation with
onset date up to and including 17MAY, it will then be deemed that the first exacerbation
had not fully resolved by the time the second one started; thiswill be considered a
continuation of thefirst one, and will be considered as only one severe exacerbation. If
however the onset date of the second exacerbation was after 17MAY then it will be
considered a new exacerbation.

9.4.28. Exposure to IP
See Section 9.4.4.
9.4.29. Study Exposure

The study exposure for a subject gives the “timein the study”, not just when the subject
was on IP. It can be calculated as:

(death date or last recorded alive date — treatment start date) + 1.

If asubject’s overall treatment start date is missing then it will be assumed to be the date
of their Randomisation visit (visit 2).

The study exposure for a subject up to the common end date can be calculated in a
similar manner, only using exposure up to and including the common end date, such that
if asubject had alast alive or death date after the common end date the exposure will be
limited to the common end date.

9.4.30. Extent of Missing Follow-up

If full follow-up is not achieved, the extent of missing follow-up time will be calcul ated.
Thiswill be done by determining, for each subject without known survival status at the
common end date, the difference in time between the subject’s last known survival status
date and the common end date, summing over all subjects, and dividing by the total
follow-up time that should have been achieved. These exact steps are detailed below.
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For every subject, the study exposure including all exposure up to and including the
common end date will be calculated. Thiswill be summed over all subjects to obtain the
total exposure years in the study up to the common end date.

It has already been stated that the number of subjects whose survival status is unknown at
the common end date is expected to be small, if not zero. However if any of these
subjects exist, the “missing” exposure will be calculated using the difference between
their actual study exposure and the exposure they would have had if they had been known
to be alive at the common end date. Thiswill be summed over all these subjects to obtain
the total exposure years in the study up to the common end date which are “missing”.

The theoretical study exposure for a subject (including those with unknown survival
status) will be calculated using the earliest of the death date or common end date as the
last exposure date, i.e. as:

(earliest of (death date or common end date) — treatment start date) + 1.

The“missing” exposure due to incomplete follow-up (i.e. subjects with survival status
not known at the common end date) will be expressed as a percentage of the total
theoretical exposure years in the study up to the common end date. Thiswill be the
percentage of missing subject follow-up time. Thisis the complement of the
completeness index described by Clark et al, 2002.

9.4.31. Maximum Possible Follow-up
The maximum possible follow-up for a subject will be calculated as:
(common end date — treatment start date) + 1

If asubject’s overall treatment start date is missing then it will be assumed to be the date
of their Randomisation visit (visit 2).

By ignoring deaths, the maximum possible follow-up is an estimate of the potential
survival follow-up. Schemper & Smith (1996) note that by ignoring loss to follow-up this
can substantially overestimate follow-up, but for this study the extent of missing follow-
up (for death) is expected to be small such that the maximum possible follow-up gives a
simple estimate of potential survival follow-up unaffected by death hazards.

Thiswill be summed over all subjects to obtain the total maximum possible follow-up.
9.4.32. Treatment Compliance

The number of doses of study treatment taken by each subject from each inhaler will be
calculated from the dose counter start and stop counts for each inhaler used. If adose
counter start count is missing then it will be assumed to be 30. If al dose counter stop
counts are non-missing then the percentage compliance will be calculated as:

Compliance = sum of all (dose counter start — dose counter stop) x 100
(IP stop date — IP start date +1)
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If any dose counter stop is missing then the treatment compliance will be set to missing
for that subject.

Compliance with will be categorised as follows:

< 80%
> 80%to< 95%
> 959% t0 <105 %
>105 % to <120 %
>120 %.

\

If a subject received an incorrect treatment (i.e. other than treatment they were
randomised to) during the study, the compliance will still be calculated using data from
al containers received and overall |P exposure start and stop dates.

9.4.33. Adverse Events
Adverse events will be reported as being either pre-, on-, or post-treatment.

e AnAE will be considered as pre-treatment if the onset date is prior to the IP
start date.

e An AE will be considered as on-treatment if the onset date is between the |P
start date and IP stop date + 1 (inclusive).

e AnAE will be considered as post-treatment if the onset date is after the IP stop
date + 1.

If the AE onset date is missing or partial then the AE will be considered on-treatment
unlessthere is evidence to the contrary (e.g. the month of the onset date is present and is
less than the month of the first dose of study treatment).

AEs reported by subjects who did not receive treatment will be classified as pre-
treatment.

The most frequent on-treatment AES will be defined as the on-treatment AES experienced
by 3% (before rounding) or more of subjects in any treatment group. A summary table of
these will be produced. The most frequent on-treatment SAEs will be defined as the on-
treatment SAESs experienced by 1% (before rounding) or more of subjectsin any
treatment group.
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AE groups of special interest have been defined as AEs which have specified areas of
interest for one or more of the treatment groups (FF/VI, FF and/or V). The following
table presents the AE groups and subgroups of special interest which are current for the
FF/V1 programme at the time of writing the RAP. However thislist may be updated
based on emerging data, and will be updated and documented prior to unblinding:

AE of special interest group AE special interest subgroup

Cardiovascular effects Cardiac arrhythmia

Cardiac failure

Cardiac ischaemia

Hypertension
Stroke
Effects on Potassium
Tremor
Hypersensitivity
Effects on glucose
Pneumoniaand LRTI Pneumonia

LRTI excluding pneumonia

Decreased bone mineral density and associated fractures

Adrena Suppression

Corticosteroid associated eye disorders

Local Steroid Effects

Thetimeto thefirst on-treatment AE of any particular type will be calculated as (onset
date of first on-treatment AE — date of start of treatment + 1). The duration of an AE will
be calculated as (AE end date or date of death - AE onset date + 1).

9.4.34.  Vital Signs

The baseline value for a vital sign endpoint will be the most recent recorded value for that
endpoint on or prior to the start of treatment.
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The ‘maximum/minimum post-baseline’ value will be the maximum value for pulse rate
and systolic blood pressure, or the minimum value for diastolic blood pressure, recorded
at any scheduled, unscheduled or Early Withdrawal visit made after the start of study
treatment.

9.4.35. Previous CV History as Indicator of Ischemic Heart Disease

Subjects are asked at screening whether they have had a previous MI; and whether they
have ever had a previous coronary artery bypass graft (CABG) or percutaneous coronary
intervention (PCI). Anindicator variable for Ischemic Heart Disease will be made by
combining the two factors of Previous M| and Previous CABG/PCI. If apatient has
answered yes to either of these then the indicator for ischemic heart disease will be yes,
otherwise (missing, unknown or no) it will benno. Thisvariable will be used asa
covariate in the analysis of the CV composite endpoint.

9.4.36. Previous CV History as Indicator of Vascular Disease

Subjects are asked at screening whether they have ever been treated with medication for
carotid or aorto-femoral vascular disease; whether they have ever had surgery for carotid
or aorto-femoral vascular disease; whether they have ever had carotid, abdominal or
femora bruits; whether they have ever been hospitalised for a cerebrovascular accident
(CVA i.e. astroke); and whether they have ever had a transient ischaemic attack (TIA)
objectively confirmed by a healthcare professional. Anindicator variable for VVascular
Disease will be made by combining these five factors. If a patient has answered yesto
any of these then the indicator for vascular disease will be yes, otherwise (missing,
unknown or no) it will be no. Thisvariable will be used as a covariate in the analysis of
the CV composite endpoint.

9.4.37.  Withdrawal Cohorts
Given the event-driven nature of this study, patients will have variable follow-up and not
all subjects will have the opportunity to attend a standard number of visits. Therefore

data could be missing for more than one reason - either the subject did not have the
opportunity to participate or the subject did have the opportunity but did not attend.

However, it is anticipated that all subjects from the ITT Population will have been
randomised early enough to have had data at year 1. These subjects should have had at
least 1 year’ s measurements of endpoints such as FEV ;.

As part of the examination of the nature of missing data caused by early withdrawal,
Withdrawal Cohorts of subjects will be defined based on the data available at the
scheduled FEV ; assessments during the first year of follow-up for the ITT population, as
follows:

1. Subjectswhose last FEV; measurement was at visit 2 (i.e. no assessments
performed after randomisation)

2. Subjectswhose last FEV; measurement was at month 3
Subjects whose last FEV 1 measurement was at month 6
Subjects whose last FEV 1 measurement was at month 9
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5. Subjects whose last FEV 1 measurement was at month 12
9.5. Assessment Windows

All subjects will start the study at Visit 1 and if they meet all selection criteria, will enter
a4-10 day run-in period. Following this run-in period, subjects will be randomised at
Visit 2 into the treatment period. At the end of the treatment period, subjects will enter a
7-day safety follow-up period.

Each study visit will be calculated from Visit 2, rather than from the previous study visit.
Thefirst on-treatment study visit is a medication resupply visit which occurs 1 month (28
days) after visit 2. Therest of the visits will be scheduled every 3 months (90 days) after
Visit 2. The 7-day safety follow-up phone contact may vary from these timelines by + 2
days, the 90-day visits may vary from these timelines by + 14 days.

All lung function, health status and arterial stiffness efficacy data are collected at baseline
(visit 2). Clinic Visit Lung Function data are collected every 90 days after Visit 2 and at
the end of the study. Clinic Visit Lung Function dataare also collected at Visit 1. SGRQ
data, CAT data and EQ-5D-3L (health status data) are scheduled to be collected at 3
months (90 days), 6 months (180 days), then every 6 months (180 days). Arterial
stiffness (AS) data are collected every 12 months. For these lung function, health status
and arterial stiffness data, should a subject’s visit fall closer to alater or earlier visit than
to the scheduled visit then the clinic visit data collected at that visit will be reassigned to
the appropriate visit for the purposes of summaries and analysis. Assessment windows
will only be utilised when visit is considered as a categorical variable for the purposes of
analyses.

For example: If the treatment start date for a subject is 05Jan2012 (visit 2, 1d), then the
scheduled visit dates would be 1Feb12 (visit 2a, month 1, 28d), 3Aprl2 (visit 3, month 3,
90d), 2Jul12 (visit 4, month 6, 180d), 30Sep12 (visit 5, month 9, 270d), 29Dec12 ( visit
6, month 12, 360d). If the subject camein for their 180 day visit on 5May12, thisfals
closer to the 90 day visit than the 180 day visit. Therefore, such datawould be
reassigned to the 90 days visit for the summaries and anal yses.

Lung function and health status will window to their closest scheduled visit. For AS,
visits that fall within 90 days either side of a scheduled visit will be windowed to this
visit, but data collected outside these windows will not be included in any summaries or
analyses.

Assuming that treatment start date is assigned to Day 1, Figure 1 shows the windows
applicable for the assignment of the lung function, health status and AS data to
appropriate sessions:
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Figure 1 Windowing of visits outside schedule for Lung Function, Health
Status and Arterial Stiffness visits. Windows are represented as
boxes and dotted lines above and below windows indicate start and
end relative days for inclusion in each windowed visit. The format is
shown 3 years of visits - visits after that will follow the same pattern.
LUNG
FUNCTION 13_5_ - _2_24 31_5_ - _4_04 49_5_ . _5_84 6?:5_ - _7164 85_5_ . _9_44 10§§ - _1]24
DAY DAY DAY DAY DAY DAY DAY DAY DAY DAY DAY DAY
20 180 270 360 450 540 630 720 810 900 990 1080
V3| V4 | V5 | V6 | V7 | V8| V9 |VI0|VI1]|V12]| V13| V14
2_ _______ 1_34 22_5_ o _514 40_5_ . _4:94 58:5_ - _6?4 ?6_5_ . _8_54 94:5_ - _1_034
HEALTH
STATUS 1 3:5 _______ 2_69 45_0 __________ 6;29 81_0 __________ 5189
DAY DAY DAY DAY DAY DAY DAY
80 180 360 540 720 900 1080
V3 | V4 V6 V8 V10 V12 V14
2_ _______ 1_34 2?:0 __________ 4T 49 63_0 __________ 8_09 99_0_ o _1]69
ARTERIAL
STIFFNESS 2?:0 __________ ﬁt 49 63_0 __________ 8_09 99_0 __________ 1 _1 69
DAY DAY DAY
360 720 1080
V6 V10 V14
| | | r-""""
Baseline Year 1 Year 2 Year 3
(Day 1) (Day 360) (Day 720) (Day 1080)

Relative Treatment Time

The protocol does not mandate the collection of lung function or health status data after a
subject withdraws from IP. Any lung function or health status data that has been
recorded more than one day after the treatment stop date will not be included in any
summaries or analyses of on-treatment data.

Any arterial stiffness datathat has been recorded more than 7 days after the treatment
stop date will not be included in the primary summaries or analysis.

When analysing continuous data, when avisit is considered as a categorical variable,
should avisit subsequently have more than one measurement, then the average of the
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measurements for that subject and visit will be taken and used within the summaries and
anaysis.

10. STUDY POPULATION

Unless stated otherwise all study population tables, figures and listings will be produced
for the ITT population. All listingswill be produced by centre and country.

10.1. Disposition of Subjects

The number of subjectsin the ASE population, the number and percentage of subjects
who attended the screening visit and of those the number and percentage of subjects who
were screen failures with the reasons for failing will be presented overall. The number
and percentage of subjectsin the Screening and run-in failure popul ation who failed each
inclusion, exclusion or randomisation criterion or were re-screened will be presented.

Of those in the ASE population the number and percentage of subjectsin the Safety, ITT,
HO and AS populations will be presented by randomised treatment group and overall.
The number and percentage of subjectsin the ASE, Safety, ITT, HO and AS populations
within each region will also be summarised by randomised treatment group and overall.

The number and percentage of countries and sites within the Safety, ITT, HO and AS
populations will be presented by randomised treatment group and overall. This summary
will be presented both by randomised treatment group and by region.

The number and percentage of subjects at each centre and within each country will be
summarised by randomised treatment group and overal for the, Safety, ITT, HO and AS
popul ations.

The number and percentage of subjects attending each clinic visit will be summarised by
randomised treatment group and overall for the Safety, ITT, HO and AS populations.

The number and percentage of subjects who completed the study, who withdrew
prematurely from IP and who reported each primary and sub-reason for withdrawal will
be presented for each randomised treatment group and overall and also by region. IP
discontinuation at the common end date will be summarised for the ITT, HO and AS
populations. All 1P discontinuations including those after the common end date will be
summarised separately for the ITT and Safety populations.

Timeto IP discontinuation up to common end date will be compared between treatment
groups. Subjects dying while on treatment will be classified as having discontinued IP. A
Kaplan-Meier plot and corresponding tables will be presented for the ITT, HO and AS
populations and presented by region for the ITT and AS populations.

A Cox PH analysis of time IP discontinuation up to the common end date will be
performed, including covariates of age and gender, for the ITT, HO and AS populations.
The hazard ratios and p-values for each pairwise treatment comparison, along with 95%
confidence limits, will be derived. Thiswill be presented by region for the ITT and AS
populations.
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Additionally, to investigate the effects of on-treatment deaths on withdrawal, time to
premature IP discontinuation up to common end date will be analysed, where subjects
who have an on-treatment death will be censored at the date of 1P discontinuation (rather
than treated as an event). A Kaplan-Meier plot and corresponding tables will be
presented for the ITT population.

A listing of reasons for withdrawal from IP will be produced for the Safety popul ation

A listing of reasons for withdrawal for subjects in the ASE population who were
randomised but not in the ITT Population will be produced.

A listing of randomised and actual treatments will be produced.
A listing of subjects randomised but not treated will be produced.

A listing of whether or not the subject was contacted for follow-up and the date of the
contact will be produced.

10.2. Protocol Deviations

Subject datafor randomised subjects will be examined for evidence of protocol
deviationsin order to assess how well the protocol was followed.

For the purposes of identifying protocol deviators, if the screening visit (Visit 1) spans
multiple days it will be defined as the screening visit at which spirometry was measured.

I nclusion, Exclusion and Randomisation Deviations.

Inclusion, exclusion and randomisation criteria are detailed in Section 4.2, Section 4.3
and Section 4.4 of the protocol.

Sites enter the deviations from the inclusion and exclusion criteriainto the Eligibility
Form of the eCRF and this will be the primary source for reporting inclusion/exclusion
deviations.

In addition to this, GSK will identify other inclusion/exclusion deviations using source
data entered by sitesinto the eCRF. Thiswill include identification of subjects:

e Qutside the age range 40-80

e With ahistory of <10 pack-years of cigarette smoking

e With ascore of less than 2 on the modified Medical Research Council Dyspnea
scale

e Witharecalculated FEV1/FVC ratio >0.70 (i.e. recalculated from the actual
FEV; and FVC values entered)

e With arecaculated percentage of predicted FEV; outside the allowed range of
50-70% (i.e. recalculated from the source data).
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Note: Theinclusion criteriafor spirometry is after rounding, e.g. predicted FEV,
of 49.5 roundsto 50 so isincluded.

e Who do not meet the requirements for risk or history of CV disease

e With an gection fraction of <30%, or if they have an implantable cardioverter
defibrillator (ICD) or New Y ork Heart Class=4.

e A moderate/severe COPD exacerbation that has not resolved at |east 14 days
prior to Visit 1 and at least 30 days following the last dose of oral corticosteroids
(if applicable).

e Additional medication: Use of the medications within the time intervals prior to
Visit 1 or during the study (as defined in the protocol Section 4.3)

Section 4.4 of the protocol states “ Any subject who experiences a moderate/severe COPD
exacerbation (a COPD exacerbation requiring treatment with antibiotics and/or systemic
corticosteroids or requiring hospitalisation) or pneumonia during the run-in period must
not be randomised”. The information sites enter on the Adverse Event Form will be used
to identify deviations.

Withdrawal criterion

The withdrawal criterion is given in Section 4.5.1 of the protocol. This states that a
subject will be withdrawn from IP if liver chemistry criteria are met. A subject will be
identified as a protocol deviator if they experience aliver event, but the appropriate
withdrawal procedureis not followed. The Liver Event form will be used to identify
subjects where liver chemistry criteria are met, and the Investigational Product
Compliance Form will be used to identify when I P was stopped, so that these deviations
can be summarised.

Prohibited Medications

Section 5.6.2 of the protocol identifies the medications which are prohibited at baseline
or during the study. These will be identified from the Concomitant Medication Form of
the eCRF and summarised and listed.

Other Important Deviations

A listing of the date of and the reason for breaking the study blind will be produced for
any subject for whom the blind was broken by the site.

A listing of any subjects that took the wrong pack will be produced for the Safety
Population. A listing of any AEs that occurred while subjects were taking the wrong
treatment will be produced. Note that subjects who have taken the wrong pack will be
classified as Protocol Deviations. Thiswill be listed and summarised.

Subjects who have been randomised at more than one site or those subjects that have
been re-screened will be reported as a protocol deviation. The number and percentage of
subjectsin the ITT population who failed each inclusion, exclusion or randomisation
criterion and other important deviations will be presented by randomised treatment group
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and overal. They will not be excluded from the ITT Population. This table will aso be
produced for the randomised but not treated.

A listing of the protocol deviations specified above including
inclusion/exclusion/randomisation criteria failures will be produced for the ITT and
randomised but not treated population.

A listing of all subjects excluded from the ITT population will be produced.
10.3. Demographic and Baseline Characteristics

Unless otherwise specified, all displaysin this section will be produced for the ITT
Population and repeated by region.

A summary of demographic characteristics (age, gender, ethnicity, height, weight, body
mass index, blood pressure and heart rate), by randomised treatment group and overall,
will be produced. Thissummary will be repeated for the Safety, HO and AS populations.

Demographic characteristics will also be listed.

The number and percentage of subjects reporting each race and racial combination and
each detailed race and racial combination will be presented by randomised treatment
group and overall for all populations. Race will be listed.

The number and percentage of subjects reporting each current medical condition will be
presented by randomised treatment group and overall for all populations. This summary
will be repeated for past medical conditions. Current and past medical conditions will be
listed.

A summary of baseline cardiovascular history and risk will be presented by randomised
treatment group and overall for al populations. Cardiovascular history and risk will be
listed.

COPD exacerbation history will be summarised by randomised treatment group and
overal for the al populations. COPD exacerbation history will be listed.

Smoking history, smoking status at Screening and smoking status during the study will be
summarised by randomised treatment group and overal for al populations. Smoking
history and smoking status will be listed. A summary table of the smoking status changes
during the study will aso be produced.

Pre- and post-bronchodilator FEV; and FVC, pre- and post-bronchodilator FEV,/FVC
ratio, post- bronchodilator FEV 1 as a percentage of predicted normal, FEV; reversibility
to bronchodilator (expressed in mL and as a percentage) and FEV; reversibility to
bronchodilator (expressed in mL and as a percentage) at Screening and Randomisation
(Visit 2) will be summarised by randomised treatment group and overall for all
populations.

Scores for the modified Medical Research Council dyspnoea scale will be summarised by
randomised treatment and overall for all populations, and listed.
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A basdline health status summary will also be produced for the HO populations.

A summary of baseline arteria stiffness parameters will be produced for the AS
popul ations.

10.4. Concomitant Medications

Concomitant medications will be summarised by randomised treatment group and
overall, and repeated by region for the following categories:

e COPD medicationstaken in the 12 months prior to the study, as recorded in the
tick box on the CRF

e  COPD medications taken on-treatment by respiratory medication class

e COPD medications taken pre-treatment by respiratory medication class

e COPD medications taken post-treatment use by respiratory medication class
e Non-COPD medications taken on-treatment

e Cardiovascular medications taken on-treatment

The number and percentage of subjects reporting any concomitant medication and each
concomitant medication will be presented, for all populations. Non-COPD medications
will be summarised by Anatomical-Therapeutic-Chemical (ATC) level 1 and ingredient.
Multi-ingredient medications will be presented according to their combination ATC
classification rather than the classifications of the ingredients.

10.5. Treatment Compliance

See Section 9.4.32 (Treatment Compliance) for how overall percentage compliance will
be calculated.

Percentage of treatment compliance will be summarised overall for all populations.
Overall treatment compliance datawill be listed (for the ITT population).

These displays will be repeated by region.

10.6. Study Exposure

Study exposure (defined in Section 9.4.29) will be summarised for the ITT population
and repeated by region.

Extent of missing follow-up (as defined in Section 9.4.30 will be summarised for the ITT
popul ation.

Maximum possible follow-up (defined in Section 9.4.31) will be summarised for the ITT
popul ation.
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11. EFFICACY ANALYSES

Any deviations from the original analysis planned in the protocol, which are agreed prior
to finalisation of the RAP have been described in this document.

Hypothesis tests for main effects will use a 2-sided test at the 5% level of significance.
Tests for interactions will be 2-sided at the 10% level of significance. If assumptions of
the proposed method of analyses are not met, alternative methods of analyses will be
used.

In all analyses described below, for all pairwise comparisons, the null hypothesisis that
of no treatment difference. The aternative hypothesis asserts a difference between
treatments. All treatment comparisons will be tested using a two-sided significance level
of a=0.05, unless otherwise specified; p-values of < 0.05 will be considered statistically
significant.

For testing pairwise comparisons in these models thet statistic will be used (estimate
divided by standard error). For parametric analyses, confidence intervals will be
constructed in the normal manner (estimate + t x standard error). Confidence intervals
for the difference will use a confidence level of 95%.

Normality assumptions will be checked using residual plotting. Proportiona hazards
assumptions will be assessed by plotting the logarithm of the negative logarithm of the
estimated survivor functions against the logarithm of time, for each treatment group. If
the hazards are proportional, the lines should be approximately paralldl.

Unless otherwise stated, efficacy analyses will be conducted only for the ITT Population;
analyses of health status data will be conducted only for the Health Outcomes Population;
analyses of arterial stiffness datawill be conducted only for the Arterial Stiffness
Population.

Whenever Kaplan Meier plots of cumulative incidence are presented, supporting tables
will aso be produced which show the incidences at regular time points during the study.
For the purposes of graphical representation, Kaplan Meier plotswill be “cut off” on the
right hand side when the number of patients per arm becomes unduly small e.g. <5%.
However this only applies to the plots — all appropriate datawill be used in analyses, i.e.
the data to be used in analyses will not be cut off at this point. The SAS PROC PHREG
procedure will be used to fit the Cox proportional hazards regression models. The SAS
PROC MIXED procedure will be used to fit the MMRM and random coefficients models.

The following treatment comparisons will be made:

e FF/VI vsplacebo
e FF/NVIvsVI

e FF/VIvVsFF

e FFvsplacebo

e VI vsplacebo
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Multiple treatment comparisons for the secondary endpoints are discussed in Section 8.4.

The protocol specified that baseline % predicted FEV 1, BMI, geographical region and
smoking status may be included as covariates in parametric models as these would be
important prognostic variables - however these will not be included in the primary
models. Thisisto reduce the number of covariates in the primary models, as
recommended by the European Medicines Agency Guideline on adjustment for baseline
covariates [ European Medicines Agency, 2013].

11.1. Primary Efficacy Analysis

The primary efficacy analysis of the primary efficacy endpoint of time to death from any
cause will be compared between the FF/VI and placebo treatment groups within the ITT
population, using a Cox Proportional Hazards (PH) Model, using the deaths which occur
up to or on the common end date.

The hazard ratio for the FF/V1 vs. placebo comparison, along with 95% and 99%
confidence limits, will be derived, using time to death as the outcome variable, and
covariates of treatment group, age and gender. Agein yearswill be a continuous
covariate. The model will be:

Log (hazard ratio) = Treatment group + age + gender
The modéd will be fitted using the following SAS code
Proc PHReg; Model time* censor(1) = age gender treatment / ties = efron;

The p-value to be used will be the one associated with the chi-square p-value from the
anaysis on maximum likelihood estimates for the parameter estimate for treatment. This
model will contain all four treatment arms.

Time to death will be calculated in days using the (date of death minus the treatment start
date) + 1. Only deaths which occurred on or before the pre-determined common end date
will be used in this primary analysis. Subjects who have not died by then, but who are
known to be alive on or after the common end date, will be censored at the common end
date.

Survival status at the common end date will be summarised. The number of subjects
whose survival status is unknown at the common end date is expected to be small, if not
zero. If however there are any, these subjects will be censored at the date at which they
were last known to be alive.

The method for determining last alive date is specified in Section 9.4.2 (Death used in
Primary Analysis) but, in summary, uses the last visit date or the last date on the Survival
Assessment CRF page.

A Kaplan-Meier plot will be presented, showing the cumulative incidence curves of the
two treatment groups.
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A stopping guideline for efficacy of FF/V1 vs placebo will be applied at the interim
analysis, using the Hayhbittle-Peto method using a one sided p-value of 0.00005,
(equivaent to atwo-sided p<0.0001). A one-sided 0.01 p-value will be applied as a non-
binding stopping guideline for harm. This approach would essentially preserve the alpha
level at 5% in the final analysis and therefore there are no plans to adjust the alphalevel
in the final analysis.

The interim analysis will be carried out by the independent statistician in the Statistical
Data Analysis Centre, who reportsto the IDMC. These results will remain unknown to
GSK until after final unblinding of the study. The final analysis will be performed by the
GSK statistician.

11.1.1. Supportive Analyses of the Primary Endpoint
11.1.1.1. Cox PH Test without covariates

In order to understand whether the results for the primary analysis are robust a Cox PH
score test will be performed, with no covariates, just treatment in the model. Thisis
equivalent to a Log Rank test, which is a nonparametric test. Thiswill use the deaths that
occur up to or on the common end date, and will be a supportive analysisto the primary.

The modéd will be fitted using the following SAS code
Proc PHReg; Model time*censor(1) = treatment / ties = efron;

The hazard ratio for the FF/V1 vs. placebo comparison, along with associated 95%
confidence interval (Cl) and p-value from the score test will be presented.

This should give identical resultsto the Log Rank p-value obtained from the Lifetest
procedure using the syntax

Proc Lifetest; time*censor(l); strata treatment ;

11.1.1.2. Cox PH Test Including Covariates for Region and Participation in the
Arterial Stiffness Substudy

Because of the stratified nature of the randomisation, a supportive analysis will be
performed using a Cox PH test, including covariates of region and participation in the
Arterial Stiffness Substudy, as described in Section 8.2 (Other Strata and Covariates).
Again, thiswill use the deaths which occur up to or on the common end date, and will be
a supportive analysis to the primary.

The model will befitted using the following SAS code

Proc PHReg; Model time* censor(1) = age gender treatment substudy region/ ties=
efron;

The p-value to be used will be the one associated with the score test.
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11.1.2.3. Summary Including Deaths After the Common End Date

A summary of survival status at study closeout will be produced. Thiswill include deaths
that were reported prior to database lock which occurred after the common end date.

11.1.2.  Other Treatment Comparisons for the Primary Endpoint

There will be interest in the comparisons of the combination arm to the components and
the components to placebo, in order to help understand whether each component
contributes to the overall treatment effect. It is acknowledged that the study is not
powered for comparisons of the components with placebo or for the combination with
components; however there will be interest in these from a scientific viewpoint. Asthe
study will utilise an equal randomisation scheme it will provide as precise an estimate of
the magnitude of the mortality effect asis practically achievable for these comparisons.

Each of the analyses produced for the FF/VI comparison will aso be produced for the
comparisons of the combination arm with the components and the components with
placebo. Thesewill include presenting the Cox PH models and the Kaplan-Meier plots
showing the cumulative incidence curves of the four treatment groups. The Kaplan
Meier plot will be produced using all four treatment groups in the proc lifetest procedure
and the Cox PH Model will be produced using al four treatment groups in the proc
PHReg procedure.

11.1.3. Additional Summaries of the Primary Endpoint using Safety
Population

In order to give a more complete picture of the results a summary of the deaths occurring
up to the common end date will be produced for the Safety Population - this includes data
from excluded sites. However it should be borne in mind that these sites have been
excluded because of doubts about the integrity of their data and so no statistical analysis
will be performed.

Due to small numbers, summaries of deaths will not be produced for any of the substudy
popul ations.

11.1.4. Interactions with Subgroups for the Primary Endpoint

The following subgroups will be investigated: smoking status, age, gender, ethnic origin,
race, region, and Cardiovascular disease or risk by age. The levels of these categorical
subgroups are specified in Section 8.3 (Examination of subgroups).

The statistical significance of interactions between each of these subgroups and treatment
will be investigated within the ITT population, using a Cox proportional hazards model.
All 4 treatment groups will be used when fitting these models. A separate model will be
used for each interaction to determineits significance. Age (fitted as a continuous term)
and gender will beincluded in all models. The model will be:

Log (hazard ratio) = treatment group + age + gender + subgroup + subgroup* treatment
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The subgroup could be one of the other explanatory variables in the model (in which
case, that variable would be replaced by subgroup) or it could an additional variable. For
example, if investigating the interaction of gender and treatment, the model would be

Log (hazard ratio) = treatment group + age + gender + gender* treatment
whereas if investigating the interaction of region and treatment, the model would be
Log (hazard ratio) = treatment group + age + gender + region + region* treatment
A table showing interaction p-values for each subgroup will be produced.

Summary tables of deaths will be produced for each of the subgroups, containing
information on the number of subjectsin the subgroup, the number of deaths, the number
of subjects censored and the Kaplan Meier probability of death with associated 95%
Confidence Interval (Cl) for each treatment group. Kaplan Meier estimates will be
produced at arange of time points. Statistical testing of treatment comparisons will not
be performed within subgroups and p-values for these will not be produced. However for
each comparison of active with placebo and combination vs component, hazard ratios and
95% Clswill be produced and plotted for all subgroups on one overall plot. These will
be generated using amodel that only contains the data for each subgroup in turn, i.e. not
from the model including the interaction term for the subgroup by treatment interaction.

Graphs will be produced, using a point for the hazard ratio estimate and bars for the
confidence interval, for avisual comparison of the hazard ratios for different subgroups.

11.2. Secondary Efficacy Analyses
11.2.1. Rate of Decline in Post-Bronchodilator FEV;

Descriptive statistics of actual clinic post-bronchodilator FEV; and change from baseline
FEV 1 will be reported for baseline and al subsequent visits. The raw mean change from
baseline at each visit will be presented graphically. All four treatment arms will be
presented. To investigate the effect of any differential withdrawal, the baseline values of
the patients remaining in the study over time, in each treatment arm will aso be
summarised and presented graphically.

For the analyses of rate of decline, each subject’s actual time on treatment will be used,
rather than assigning visit as a categorical variable. Only values which are measured
between the start of 1P and IP stop date + 1 (inclusive) will be used in these efficacy
analyses. Theresiduals will be examined to check that the models fit adequately.

All the methods used to calculate a difference in slopes will not include the contribution
of any initial increasein FEV 1, (i.e. increase between baseline and the first post-baseline
measurement, which per protocol is at 3 months) as they test the difference in slopes from
the first post-baseline measurement onwards. All methods in the following sections
specify an unstructured covariance matrix. If the model failsto converge, then aternative
covariance structures may be investigated.
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11.2.1.1. Primary Model for Analysis of Rate of Decline — Random Coefficients

The primary analysis will use a particular form of a mixed effects model — arandom
coefficients model.

FEV 1 will befitted as the response variable with treatment group, age, gender, baseline
FEV; and time on treatment as fixed effects. In this analysis, time on treatment is treated
as a continuous variable, and defined as the number of days which have elapsed since the
start of treatment. Subject effects are assumed to be random. The random coefficients
model allows random variation between slopes of individual subjects, aswell as
intercepts of individual subjects.

The treatment by time interaction is used to test whether the treatments have a different
effect on the decline of FEV; over time, i.e. the slope. Contrasts will be formed for the
difference in treatment by time interaction for any two treatments, and these contrasts
will give an estimate of the difference in slopes between those treatments.

For the random coefficients model, the null hypothesisis that the treatment by time
interaction term is zero, i.e. that the slope of FEV; over timeis the same for al

treatments. The alternative hypothesisis that the treatment by time interaction term is not
zero, i.e. the slopes are not equal.

An artificial example of how the dataset might be structured is below:

Subject Age Gender Treatment Baseline | Post Time in days
FEV1 baseline from
FEV, treatment
start
300101 42 M 1 1.23 1.39 92
300101 42 M 1 1.23 1.30 183
300101 42 M 1 1.23 1.38 276
300102 65 F 2 1.56 1.76 88
300102 65 F 2 1.56 1.70 178
300102 65 F 2 1.56 1.62 273

The mode will be:-
FEV, = Treatment group + age + gender + baseline FEV 1+ time + treatment*time

The estimate of the slope is the parameter estimate associated with the treatment by time
interaction in the model. The adjusted means, pairwise treatment differences, p-values
and 95% confidence limits for the treatment differences will be summarised overall and
also estimated for 6 monthly timepoints. The results will also be presented graphically.
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Only FEV values measured after baseline are used as the response. So in thismodel a
subject needs to have at least one post-baseline value to be included in the analysis. This
model allows for an initial increase in FEV 1, but then tests the difference in slopes from
the first post-baseline measurement onwards (which per protocol isat 3 months). The
SAS code will be

proc mixed;
class subject treatment gender;

model fev = baseline gender age treatment timeyr treatment*timeyr /
ddfm=Kkr;
random intercept timeyr / sub = subject type = un g ;

estimate "Slope for Trtl® timeyr 1 treatment*timeyr 1 0 0 O /CL;
estimate "Slope for Trt2" timeyr 1 treatment*timeyr 0 1 0 O /CL;

estimate "Trt2 vs Trtl®™ timeyr O treatment*timeyr -1 1 0 0 /CL;
estimate "Trtl time=lyr"
intercept 1 basefev &mnbase age &mnage gender &propgender
treatment 1 0 O O timeyr 1 treatment*timeyr 1 0 0 O /CL ;
estimate "Trt2 time=lyr-~
intercept 1 basefev &mnbase age &mnage gender &propgender
treatment O 1 0 O timeyr 1 treatment*timeyr 0 1 0 O /CL ;

estimate "Trt2 vs Trtl at lyr® treatment -1 1 0 O timeyr O
treatment*timeyr -1 1 0 O /CL;

Where timeyr isthe timein years, & mnage is the mean age of the subjects in the study
and & propgender is the proportion of malesin the study, which are used for calculating
the adjusted means.

11.2.1.2. Additional Models for Analysis of Rate of Decline
Random Coefficients M odel Using Baseline as First Time Point for Response

For the primary model a subject needs to have at |east one post-baseline measurement to
beincluded. In thissensitivity analysisthiswill not be the case. A random coefficients
model will be fitted where baseline is treated as the first time point for the response
variable. Sointhis model all subjects are included, even those who have only a baseline
value.

FEV1 will be fitted as the response variable with treatment group, age, gender, and time
on treatment as fixed effects. In thisanalysis, time on treatment is treated as a continuous
variable, and defined as the number of days that have elapsed since the start of treatment.
Subject effects are assumed to be random. The random coefficients model allows random
variation between slopes of individual subjects, aswell as intercepts of individual
subjects.

The treatment by time interaction is used to test whether the treatments have a different
effect on the decline of FEV; over time, i.e. the Slope. Contrasts will be formed for the
difference in treatment by time interaction for any two treatments, and these contrasts
will give an estimate of the difference in slopes between those treatments.
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For the random coefficients model, the null hypothesisis that the treatment by time
interaction term is zero, i.e. that the slope of FEV; over timeis the same for al

treatments. The alternative hypothesisis that the treatment by time interaction term is not
zero, i.e. the slopes are not equal.

In this model rather than using baseline FEV; as a covariate, it is used asthe first
measurement of the response variable. The four treatment groups are set up as normal for
each post-baseline measurement of FEV;. However, for each observation of baseline
FEV afifth treatment group is set up. Thisfifth treatment group takes the same level for
each subject, regardless to which treatment group the subject is randomised, because at
the point of baseline, the measurement is prior to assignment of treatment.

An artificial example of how the dataset might be structured is below (note that for
baseline measurements the time from treatment start will be defined as zero):

Subject Age Gender Treatment FEV1 Time in days
from
treatment
start

300101 42 M 0 1.23 0

300101 42 M 1 1.39 92

300101 42 M 1 1.30 183

300101 42 M 1 1.38 276

300102 65 F 0 1.56 0

300102 65 F 2 1.76 88

300102 65 F 2 1.70 178

300102 65 F 2 1.62 273

Fixed effects will be treatment, time (as a continuous variable) and the covariates of age
and gender (but not baseline FEV ;). Subject effects are assumed to be random. The
values of baseline FEV 1 are incorporated as part of the response variable, rather than as a
covariate. Thetreatment by time interaction is used to test whether the treatments has a
different effect on the decline of FEV; over time, i.e. the slope.

The mode will be:-
FEV; = Treatment group + age + gender + time + treatment* time

This parameterisation means that subjects who have only a baseline FEV 1 value but no
post-baseline values still have an effect on the estimate of the slope because of the
correlation between the intercept and the slope terms. This model allows for an initial
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increase in FEV 1, but then tests the difference in slopes from the first post-baseline
measurement onwards (which per protocol isat 3 months).

The adjusted means, pairwise treatment differences, p-values and 95% CI for the
treatment differences will be summarised overall and also estimated for 6 monthly
timepoints.

The SAS code will be

proc mixed data=datasetname noclprint;
class subject treatment gender ;
model fevl = age gender treatment timeyr treatment*timeyr
/ solution ddfm=kr;
random intercept timeyr / sub=subject type=un g;* solution;

*- Estimates of slopes -*;
estimate "Trtl Slope (1 yr)" timeyr 1 tmtgr*timeyr 0 1

0007/c
estimate "Trt2 Slope (1 yr)*" timeyr 1 tmtgr*timeyr 0 0 1 0 0 / c

*- Estimates of differences in slopes -*;

estimate "Trt2 vs Trtl Slope® timeyr O tmtgr*timeyr O -1 1 0 0 /
cl;

*- Estimates of adjusted mean at each time point -*;

estimate "Trtl at Yearl" intercept 1 treatment 0 1 0 0 O
age &mnage gender &propgender timeyr 1 treatment*timeyr 0 1 0 0 O
/cl;
estimate "Trt2 at Yearl" intercept 1 treatment 0 0 1 0 O
age &mnage gender &propgender timeyr 1 treatment*timeyr 0 0 1 O
0 /cl;

*- Estimates of differences at each time point -*;
estimate "Trtl vs Trt2 at Yearl" treatmentO -1 1 0 O
timeyr 0 tmtgr*timeyr O -1 1 0 0 / cl;

Where timeyr isthetimein years, & mnage is the mean age of the subjects in the study
and & propgender is the proportion of malesin the study, which are used for calculating
the adjusted means.

Individual Regression Slopes

For the random coefficients models subjects with more data are given more weight. A
further sensitivity analysis will be performed where each subject is given the same
weight.

For each individual subject inthe ITT Population, FEV; will be regressed on time (as a
continuous variable), to estimate a slope for each subject. Thefirst on-treatment value of
FEV 1 will be the first value used in the regression.
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Subjects who entered the study towards the end or recruitment and who do not have at
least 2 post-baseline measurements of FEV; will not be used in the anaysis, as they will
not have had a chance to accrue enough data, and can be safely considered Missing
Completely at Random. The only reason they do not have enough datais that they did
not enter the study soon enough.

However subjects who entered the study earlier, and who should have had at |east 2 post-
baseline measurements but who are missing one or both of these cannot be used in the
analysis. So thisanaysis will ignore those patients without these and assumes these
missing patients have been selected under a missing completely at random (MCAR)
process.

Summary statistics for the individual regression slopes will be presented.

The slopes will then be analysed using an unweighted analysis of covariance, including
terms for treatment and the covariates age, gender and baseline FEV ;.

The modd will be:-
Slope = Treatment group + age + gender + baseline FEV;

The slopes will be expressed in millilitres per year, and the adjusted means, treatment
differences and associated 95% confidence limits and p-values will be produced.

Again, this method of calculating a difference in slopes will not include the contribution
of any initial effect, asit is calculated after thisinitial effect has already occurred.

Individual Regression Slopes, I ncorporating I mputation.

The individual regression slopes approach discussed previously cannot use those subjects
who do not have at least 2 post-baseline observations, as a regression slope cannot be
estimated for them. That analysis assumes these missing subjects have been selected
under amissing completely at random (MCAR) process.

In order to estimate the difference in slopes between the treatments under a less severe
missing at random assumption (MAR), slopes for those excluded from the previous
anaysiswill be imputed under MAR using a nonparametric or "hot deck" method related
to an approximate Bayesian bootstrap [ Carpenter et a, 2013]. This analysis will conform
to ITT in terms of including all subjects but will estimate a de jure estimand as those who
withdraw are imputed using data for those who remain. Thisis the same estimand as the
primary analysis of random coefficients.

For each individual subject inthe ITT Population, FEV1 will be regressed on time (as a
continuous variable), with no covariates, to estimate a slope for each subject. The first
post-baseline value of FEV 1 will be the first value used in the regression. Precision
associated with these individual regression coefficients will be ignored, (i,e, it will not be
aweighted ANCOVA.). Those subjects who do not have at least 2 post-baseline
observations will have their slope imputed using two-step sampling.
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The imputation procedure will be stratified by treatment (4 levels) and also by sex

(2 levels), age category (3 levels) and baseline FEV (3 levels). Thiswill provide 72
different strata (approximately 230 patients per stratum). We expect the average slopes to
vary between these strata.

Figure 2 Process flow of placement of subjects into strata.
All Subjects
i L
Strata 1 Strata 2 Strata T2
Treatment A Treatment A - TreatmentD
Males Males Female
Low Baseline FEV1 Low Baseline FEV1 High Baseline FEV1
Low Age Medium Age High Age

An approximate Bayesian bootstrap will be carried out in the following way based on a
propensity score using a range of variables which we expect to be related to withdrawal .
The propensity score equation will be shared across strata. A logistic regression will be
fitted to al the data with presence or absence of an estimable slope as response, and with
covariates in the model including BMI and previous exacerbation history. This equation
will be used to score every subject and then subjects will be grouped into 5 groups within
each stratum based on which 20% percentile they lie in within the stratum. . For example
if Strata 1 had 230 subjects, thiswould give 5 groups of size 46 (Figure 3). Thiswill give
360 groups once this process is repeated for the other 71 strata.

Figure 3 Process flow of Strata 1.

Strata1

Treatment A

Males

Low Baseline FEV1
Low Age

Group 1 Group 2 || Group 3 ” Group 4 ” Group 5

Within each group-stratum combination (approximately 50 subjects) subjects will be split
into a set of n(with) patients with slopes and N-n(without) patients without slopes who
require imputed values. First adonor pool, Pool(1), of size N(with) will be drawn at
random with replacement from the n(with) patients in this group-stratum with slopes.
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Then the imputed values for each of the N-n(without) patientsin this group-stratum will
be selected at random from this Pool (1) set of slopes with replacement. See Figure 4 for
an example using Group 1 from Figure 2, this process is then repeated for the remaining
359 groups.

Figure 4 Process flow for imputation method.

Group 1 (M)

With Slope [n) Without Slope (N-n)

Sample n with
replacement

Process repested forall

Fool 1 (nj} 360 groups

Sample M-n with

replacement
Imputed values Observedand
for subjects Imputed Group 1
without slope Values

Once we have imputed the data for all 360 groups, these groups of observed and imputed
datawill be combined to form an imputed data set DS(1). Vaues are only imputed for
those subjects for whom an individual regression slope cannot be estimated (i.e. those
who do not have at least 2 post-baseline observations) (Figure 4).

The procedure described above is then repeated using different sampling seeds to produce
aseries of 100 imputed data sets DS(1), DS(2), ..., DS(100) (Figure 4).

Each of these data sets will be analysed using an unweighted analysis of covariance
(ANCOVA) with termsfor treatment, age, gender and baseline FEV ;. From each data set
the treatment difference for each specified treatment comparison will be estimated and its
associated standard error recorded. These will be combined into a single estimate of
treatment difference and standard error (for each specified treatment comparison) using
Rubin’ s rules asimplemented in the SAS MIANALY ZE procedure, and the 95%
confidence intervals and p-values derived (Figure 5).
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Figure 5 Process flow for Analysis o
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Final Results

Sengitivity Analysis— Examination of Missing Data Patterns

HZC113782

The following tables and figures examining missing data patterns will be presented.

To examine the nature of missing data, the number and percentage of subjects on each

treatment in each Withdrawal Cohort (see Section 9.4.37) will be presented.

FEV values will be summarised by visit and Withdrawal Cohort for each treatment.
FEV 1 over time will be plotted by Withdrawal Cohort, for each treatment separately.
Similar plots will be produced for change from baseline.

The number and percentage of subjects on each treatment at each visit who had any
subsequent assessment non-missing or had all subsequent assessments missing will be

reported.

11.2.1.3. Other Treatment Comparisons

The analyses produced for the FF/V 1 vs placebo comparison will also be produced for the
comparisons of the combination arm with the components and the components with

placebo.

11.2.1.4. Interactions with Subgroups

The following subgroups will be investigated for interactions with treatment: smoking
status, age, gender, ethnic origin, race, region, and Cardiovascular disease or risk by age.

Statistical significance of interactions between treatment and these subgroups will be
tested within the ITT population, using a Random Coefficients model. A separate model

6
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will be used for each interaction to determineits significance. Age (fitted as a continuous
term), gender and baseline FEV; will be included in all models. The model will be:

FEV; = Treatment group + age + gender + baseline FEV; + time + treatment* time +
subgroup + subgroup*time + subgroup* time* treatment

The subgroup could be one of the other explanatory variables in the model (in which
case, that variable would be replaced by subgroup) or it could an additional variable. All
4 treatment groups will be used when fitting these models. A table showing interaction
p-values for each subgroup will be produced.

Summary tables for the subgroups will also be produced. A Random Coefficients model
will aso befitted separately within each subgroup. For each model atable will be
produced containing for each treatment group the number of subjectsin the subgroup, the
baseline mean FEV; and the adjusted rate of decline with 95% CI. In addition the
adjusted means with 95% CI for arange of time points will be produced. Statistical
testing of treatment comparisons will not be performed within subgroups and p-values for
these will not be produced.

An example of the model giving treatment effects for males and femal es separately
would be

proc mixed;
class subject treatment;
model fev = baseline age treatment timeyr treatment*timeyr / ddfm=kr;
random intercept timeyr / sub = subject type = un g ;

where the model would be run for each gender in turn.

For each comparison of active with placebo and combination vs component, treatment
differences and 95% Cls will be produced and plotted for all subgroups (smoking status,
age, gender, ethnic origin, race, region and Cardiovascular disease or risk by age) on one
overal plot. Asnoted above, these will be generated using a Random Coefficients model
that only contains the data for each subgroup in turn, i.e. not from the model including
the interaction term for the subgroup by treatment interaction.

Graphs will be produced, using a point for the treatment difference estimate and bars for
the confidence interval, for avisual comparison of the treatment differences for different
subgroups.

11.2.2. Time to First On-Treatment Composite Cardiovascular Event

A subject’ sfirst on-treatment cardiovascular composite endpoint event is comprised of
the first event that is adjudicated as on-treatment CV death, on-treatment M1, on-
treatment stroke, on-treatment unstable angina or on-treatment TIA. This endpoint will
use events occurring up to and including the common end date.

The definitions of on-treatment CV degth, on-treatment M1, on-treatment stroke, on-
treatment unstable angina or on-treatment TIA are given in Section 9.4.5 and Section
9.4.7 (i.e. on-treatment events occur no more than 7 days after the subject’s last dose of
study medication).
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The secondary efficacy endpoint of timeto first on-treatment CV composite event will be
compared between treatment groups within the ITT population, using a Cox Proportional
Hazards Model. Timeto first event will be calculated in days using [date of (CV event or
CV death) minus the treatment start date] + 1.

Where the event is an adjudicated on-treatment stroke, MIA, UA or TIA, the event date
for the analysis will be the start date of the corresponding adverse event. Where the
event is an adjudicated on-treatment CV death which has not been adjudicated as an on-
treatment stroke, MIA, UA or TIA, the event date for the analysis will be the date of
death.

Subjects who have not had an event at |east 7 days after they stop IP will be treated as
censored observations and their censoring date will be IP stop date + 7.

The hazard ratio of the FF/V 1 treatment comparison, along with 95% confidence limits,
will be derived, using timeto first event as the outcome variable, and covariates of
treatment group, age (as a continuous variable), gender, an indicator for ischemic heart
disease and an indicator for vascular disease. The model will be:

Log (hazard ratio) = Treatment group + age + gender + ischemic heart disease
indicator + vascular disease indicator

The model will befitted using the following SAS code

Proc PHReg; Model time* censor(1) = age gender heartdisease vascul ardisease
treatment / ties =efron;

The p-value to be used will be the one associated with the score test.

A Kaplan-Meier plot will be presented, showing the cumulative incidence curves of the
two treatment groups.

The number of subjects who experienced each of the components that are used in the
timeto first event analysis will be summarised, showing the type of CV event
experienced, as well as the number of subjects experiencing any of the specified CV
events, along with the number of events. The summaries will show adjudicated on-
treatment strokes, MIA, UA or TIA, separately as fatal or non-fatal, and adjudicated on-
treatment CV deaths. There are no plans to analyse these as separate endpoints.
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11.2.2.1. Supportive Analysis

Cox PH Test without covariates. In order to understand whether the results are robust a
Cox PH score test will be performed, with no covariates, just treatment in the model. This
will be asupportive analysis. Thisisequivalent to alLog Rank test, whichisa
nonparametric test.

The model will be fitted using the same procedure as described in Section 11.1.1.1.

The hazard ratio for the FF/V 1 vs. placebo comparison, along with associated 95%
confidenceinterval (Cl) and p-value from the score test will be presented.

11.2.2.2. Other Treatment Comparisons

The analyses produced for the FF/V 1 vs placebo comparison will aso be produced for the
comparisons of the combination arm with the components and the components with
placebo. These will include presenting the Cox PH model with covariates, the Cox PH
model with no covariates, and the Kaplan-Meier plot showing the cumulative incidence
curves of the four treatment groups.

11.2.2.3. Interactions with Subgroups

The following subgroups will be investigated for interactions with treatment: smoking
status, age, gender, ethnic origin, race, region, Cardiovascular disease or risk by age,
ischemic heart disease status and vascular disease status. The interactions with subgroups
will be investigated in asimilar manner as for the primary endpoint.

That is, statistical significance of interactions between treatment and these subgroups will
be investigated within the ITT population, using a Cox PH model. A separate model will
be used for each interaction to determine its significance. Age (fitted as a continuous
term), gender, an indicator for ischemic heart disease and an indicator for vascular
disease will be included in @l models. The model will be:

Log (hazard ratio) = treatment group + age + gender + ischemic heart disease +
vascular disease + subgroup + subgroup* treatment

The subgroup could be one of the other explanatory variablesin the model (in which
case, that variable would be replaced by subgroup) or it could an additional variable. All
4 treatment groups will be used when fitting these models. A table showing interaction
p-vaues for each subgroup will be produced.

In addition, summary tables of events will be produced, with the same format as those
specified for the primary endpoint.

Statistical testing of treatment comparisons will not be performed within subgroups and
p-values for these will not be produced. However for each comparison of active with
placebo and combination vs component, hazard ratios and 95% Clswill be produced and
plotted for all subgroups on one overall plot (i.e. smoking status, age, gender, region,
ischemic heart disease status and vascular disease status all on one plot). These will be
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generated using amodel that only contains the data for each subgroup in turn, i.e. not
from the model including the interaction term for the subgroup by treatment interaction.

Graphs will be produced, using a point for the hazard ratio estimate and bars for the
confidenceinterval, for avisua comparison of the hazard ratios for different subgroups.

11.3. Other Efficacy Analyses
11.3.1.  All-Cause Mortality

The analyses of all-cause mortality performed for FF/V 1 vs placebo as described in
Section 11.1 will aso be performed for the following treatment comparisons.

e FF/NVIvsVI
e FF/VIvsFF
e VI vsplacebo
e FFvsplacebo

11.3.2.  Adjudicated Cause of Death

Assignment of primary cause of death is by Clinical Endpoint Committee (CEC) review
of blinded CRFs, case narratives and any additional documents available (including death
certificates and hospital discharge summaries).

The cause of death is adjudicated as CV, Pulmonary, Cancer, Other and Unknown (with
subcategories under most of these). If the cause of death has been adjudicated on more
than one occasion, then the latest adjudication will be summarised and analysed, since
this would be based on the most up to date documentation. Summaries of the adjudicated
primary cause of death (including subcategories) will be produced for the ITT and Safety
populations, for deaths up to and including the common end date and separate summaries
will be produced using deaths occurring after the common end date.

For cancer deaths, the type of cancer under ‘other’ is free text, so will be collapsed and
categorised wherever possible. E.g. if the verbatim from the CEC is “bladder cancer” for
one subject and “ cancer of the bladder” for another subject, a category of “bladder” will
be made and they will both be reported under this.

A listing of the primary cause of death assigned by the CEC and fatal adverse events will
be provided for each deceased subject.

11.3.3. COPD-Related Mortality

In addition to assigning primary cause of death, the CEC assign whether the death was
COPD-related using the following categories: No or Unlikely; Y es or Probable; or
Unknown. Deaths assigned ‘Y es or Probable’ by the CEC will be classed as
COPD-related deaths.
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COPD-related death will be summarised for all four treatment groups, using deaths
occurring up to and including the common end date.

11.3.4. On-Treatment Mortality

Mortality on treatment (as defined in Section 9.4.5) will be compared between treatment
groups within the ITT population. The eventsin this analysiswill be the deaths that
occur up to and including 7 days after the subject stops IP, and the date of death will be
used as the event date. Subjects who are still alive more than 7 days after they stop IP
will be treated as censored observations and their censoring date will be IP stop date + 7.

A Kaplan-Meier plot will be presented, showing the survival curves of all the treatment
groups.

The hazard ratio for each treatment comparison, along with 95% confidence limits and p-
values, will be derived using a Cox proportional hazards model, using time to on-
treatment death as the outcome variable, treatment group as the explanatory variable, and
covariates of age and gender.

11.3.5. Time to First Moderate/Severe COPD Exacerbation

M oderate exacerbations are defined as exacerbations that require treatment with systemic
corticosteroids and/or antibiotics, and severe exacerbations are defined as exacerbations
that require hospitalisation. Moderate/severe exacerbations are those exacerbations that
are moderate and/or severe.

Thetimeto first on-treatment moderate or severe exacerbations will be compared
between treatment groups within the ITT population, using a Cox’s Proportional Hazards
Model. The definitions of “on-treatment” events are given in Section 9.4.27.

Subjects who have not had an event at least 1 day after they stop IP will be treated as
censored observations and their censoring date will be IP stop date + 1.

The analysis will use events occurring up to and including the common end date. Time
to first event will be calculated in days using [date of COPD exacerbation minus the
treatment start date] + 1.

The hazard ratios for all pairwise treatment comparisons, along with 95% confidence
limits, will be derived, using time to first event as the outcome variable, and covariates of
treatment group, age (as a continuous variable), gender and previous exacerbations (the
number of exacerbations reported in the 12 months prior to Screening (0, 1, >2).

A Kaplan-Meier plot will be presented, showing the cumulative incidence curves of the
four treatment groups.
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11.3.6. Time to First COPD Exacerbation Requiring Hospitalisation

Severe exacerbations are defined as those that require hospitalization. Timeto First
COPD exacerbation requiring hospitalisation will be compared between treatment groups
using the same methods as described in Section 11.3.5.

11.3.7. Time to First COPD Exacerbation Requiring Systemic
Corticosteroids

Timeto First COPD Exacerbation requiring treatment with systemic corticosteroids will
be compared between treatment groups using the same methods as described in Section
11.3.5.

11.3.8. Rate of Moderate/Severe COPD Exacerbations

As asupporting analysis, the number of moderate and severe exacerbations occurring
during the treatment period for the ITT Population will be analysed using a generalised
linear model, assuming the Negative Binomial distribution, with time on treatment as an
offset variable. The model will include a covariate of the number of exacerbations
reported in the 12 months prior to Screening (O, 1,>2 ).

The adjusted mean rates per year, pairwise treatment rate ratios and associated p-values
and confidence limits will be presented.

The fit of the Negative Binomial model will be examined using “Q-Q” plots of
standarised residuals with simulated envelopes [Atkinson, 1985]. Provided the majority
of the points lie within the envelope then the model will be deemed to be well-fitting.

For the purposes of summarising these data, the number of exacerbations for subjects
who withdraw prior to the end of treatment will be calculated. Exacerbation rate per year
will be calculated for each subject as the number of exacerbations/ time on IP (in years).
Thisimputation will only be required for the summary of the data, as the above model
takes into account the time on treatment for a subject.

11.3.9. Rate of COPD Exacerbations Requiring Hospitalisation

The rate of severe exacerbations will be compared between treatment groups using the
same methods as described in Section 11.3.8

11.3.10. Rate of Exacerbations Requiring Systemic Corticosteroids

The rate of exacerbations requiring treatment with systemic corticosteroids will be
compared between treatment groups using the same methods as described in Section
11.3.8.

11.3.11. Rate of Exacerbations by Withdrawal Period

Withdrawal cohorts have aready been defined for FEV,, and in asimilar process, these
will be defined to investigate exacerbations. Withdrawa Cohorts of subjects who
withdrew from IP prior to the common end date will be defined based on as follows:
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Subjects who withdrew from IP within the first 3months
Subjects who withdrew from IP between 3 and 6months
Subjects who withdrew from IP between 6 and 9 months

> 0w NP

Subjects who withdrew from IP between 9 and 12months

Mean raw exacerbation rates will be calculated for each group at each 3 monthly period
0-3 months, 3-6 months, 6-9 months and 9-12months) and plotted. Thiswill be done
separately for each arm. For example for a subject from group 4, their mean exacerbation
rate will be calculated over the period 0-3 months and then cal culated over the period 3-6
months and then over the period 6-9 months and finally for the period 9-12 months. The
mean exacerbation rates will be connected with aline over time.

Note that the only group that will have all 4 periods will be group 4 (the others will have
fewer periods depending on when their last potential exacerbation measurement could
have taken place.). An example from another study using 6 month periods rather than 3 is
below (Figure 6).

Figure 6 Example plot of withdrawal cohorts for exacerbation rates.
7.0,
6.5
6.0
55
i)
& 5.0
c
£ 45
3
5 4.0
@
X35
& 3.0
8 05
g 2
=
2.0
15
1.0 - —— _—
0.5
0-6 6-12 12-18 18-24 24-30 30-36

6 Monthly Time Period

11.3.12. Change in Post-Bronchodilator FEV;

Change in FEV 1 will be compared between treatment groups, using a mixed model
repeated measures Analysis of Covariance (MMRM) analysis (Siddiqui, 2009).
Treatment group will be fitted as the explanatory variable, and age (as a continuous
variable), gender and baseline FEV, will be fitted as covariates. The primary treatment
comparison will be at the 1 year timepoint. The variance-covariance matrix will be
assumed to be unstructured. If the model fails to converge, then aternative covariance
structures may be investigated. Visit will be fitted as a categorical variable.
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Two models will be fitted; one with aresponse variable of FEV 41, and one with a response
variable of change from baseline in FEV ;. For the analyses specified below, the adjusted
means and adjusted mean change from baseline values will be presented with their
associated standard errors. Estimated pairwise treatment differences along with their
corresponding p-vaues and 95% confidence limits for each visit will be presented for the
treatment comparisons in Section 7 (Treatment Comparisons). The adjusted means from
the model for change from baseline, along with the corresponding 95% Cls will be
plotted for each visit.

Due to the event driven nature of the trial there will be a much smaller amount of data at
later time-points, hindering model fit. Therefore we anticipate having to exclude later
visits, cutting off when the number of observations dips below 100-200 in any arm which
we expect will be at 3 years. Thisis not anticipated to impact the primary comparison
which will be made at 1year.The mode will use all available FEV; recorded at scheduled
visits up to the cut-off. Missing data are not directly imputed in this analysis, however,
all non-missing data for a subject will be used within the analysis to estimate the
treatment effect.

The model for change from baseline will be:-

Changein FEV from baseline = Treatment group + age + gender + baseline FEV 1+
visit + treatment* visit+ baseline FEV * visit

The following SAS code will be used:
proc mixed data=datasetname;
class visit treatment gender subject;

model change = treatment age gender baseline visit visit*baseline visit*treatment
[ ddfm=kr;

Ismeans visit* treatment / cl diff e om=OMdset at (baseline)=(&blm.);
repeated visit /subject=subject type=un;

The Kenward Roger (kr) method will be used for calculating degrees of freedom. If the
analysis does not run using the Kenward Roger method for the ddfm option, then the
residual method will be used instead.

The OMdset is a dataset with arow for every visit by-subject combination that contains
all of the covariates and blm is a macro variable containing the mean baseline for the
subjects used in the analysis. Thisisused to derive the least squares (LS) means using
coefficients which are based on the subjects used in the analysis.

Since the study is event-driven, although subjects are recruited over a period of severa
years they al conclude the study at the same time. This means some subjects will have
several years of FEV 1 measurements, while others will have a much shorter period when
FEV, could be measured. If asubject isin the study for example 4 years, he/she could
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have up to 16 visits. However if a subject has only been recruited 1 year prior to the
study stopping then by design the subject can only have a maximum of four visits, at
which on-treatment FEV ; is measured. Data missing for this reason can be assumed
missing at random (MAR). Data missing due to withdrawal will also be treated as
missing at random in these anal yses (see Section 9.3 for discussion).

The primary comparison for this endpoint will be the treatment differencesin change
from baseline at 1 year.

11.3.13. Change in Post-Bronchodilator FVC

Change in FVCwill be compared between treatment groups, using MMRM, in the same
way as described for changein FEV 1 (Section 11.3.12). Instead of baseline FEV 1,
baseline FVC will be used. The primary treatment comparison will be at the 1 year
timepoint. Summaries will also be produced in the same way as previously described for
changein FEV.

11.3.14. Summary Including On-treatment Cardiovascular Composite
Events After the Common End Date

A summary will be produced including on-treatment cardiovascular composite events
that were reported prior to database lock which occurred after the common end date.

11.3.15. Time to First On- or Post-treatment Cardiovascular Composite
Event

A subject’sfirst on- or post-treatment cardiovascular composite endpoint event is
comprised of thefirst event that is adjudicated as CV death, M|, stroke, unstable angina
or TIA. Thisanaysiswill use events occurring at any time during the study (whether the
subject istaking IP or after the subject withdraws from IP) up to and including the
common end date. Thetimeto first CV composite event will be compared between the
four treatment groups within the ITT population, using a Cox PH Model. Timeto first
event will be calculated in days using [date of (CV event or CV death) minus the
treatment start date] + 1.

Where the event is an adjudicated stroke, MIA, UA or TIA, the event date for the
anaysiswill be the start date of the corresponding adverse event. Where the event isan
adjudicated CV death that has not been adjudicated as astroke, MIA, UA or TIA, the
event date for the analysis will be the date of death.

Subjects who have not had an event by the common end date will be treated as censored
observations and their censoring date will be the common end date.

The hazard ratios for all pairwise treatment comparisons, along with 95% confidence
limits, will be derived, using time to first event as the outcome variable, and covariates of
treatment group, age (as a continuous variable), gender, an indicator for ischemic heart
disease and an indicator for vascular disease.
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A Kaplan-Meier plot will be presented, showing the cumulative incidence curves of the
four treatment groups.

The number of subjects who experienced each of the components that are used in the
timeto first event analysis will be summarised, showing the type of CV event
experienced, as well as the number of subjects experiencing any of the specified CV
events, along with the number of events. There are no plans to analyse these as separate
endpoints.

11.3.16. Time to First On-Treatment Revascularisation or Cardiovascular
Composite Event

A subject’ sfirst on-treatment revascul arisation or cardiovascular composite endpoint
event is comprised of the first event that is an on-treatment revascul arisation or
adjudicated as on-treatment CV death, on-treatment M1, on-treatment stroke, on-
treatment unstable angina or on-treatment TIA. The definitions of “on-treatment” events
are given in Section 9.4.5 and Section 9.4.7. The analysiswill use events occurring up to
and including the common end date.

Thetimeto first revascularisation or CV composite event will be compared between
treatment groups within the ITT population, using a Cox Proportional Hazards Model.
Timeto first event will be calculated in days using [date of (CV event or CV death)
minus the treatment start date] + 1.

Where the event is an on-treatment revascul arisation the event date for the analysis will
be the start date of the corresponding procedure. Where the event is an adjudicated on-
treatment stroke, MIA, UA or TIA, the event date for the analysis will be the start date of
the corresponding adverse event. Where the event is an adjudicated on-treatment CV
death that has not been adjudicated as an on-treatment stroke, MIA, UA or TIA, the event
date for the analysis will be the date of death.

Subjects who have not had an event at |least 7 days after they stop IP will be treated as
censored observations and their censoring date will be IP stop date + 7.

The hazard ratios for all pairwise treatment comparisons, along with 95% confidence
limits, will be derived, using time to first event as the outcome variable, and covariates of
treatment group, age (as a continuous variable), gender, an indicator for ischemic heart
disease and an indicator for vascular disease.

A Kaplan-Meier plot will be presented, showing the cumulative incidence curves of the
four treatment groups.

The number of subjects who experienced each of the components that are used in the
timeto first event analysis will be summarised, showing the type of CV event
experienced, as well as the number of subjects experiencing any of the specified CV
events, along with the number of events.
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11.3.17. Revascularisation

The number of subjects who experienced any on-treatment revascularisation will be
summarised, showing the type of revascularisation (coronary or peripheral), aswell asthe
number of subjects experiencing any revascularisation, along with the number of events.
The number of subjects who experienced a coronary revascularisation will be
summarised along with the number of vessels, whether PCI or CABG and whether bare
metal or drug eluting stents were used. The number of subjects who experienced a
peripheral revascularisation will be summarised, along with the type of procedure
(Carotid Endarterectomy or Peripheral angioplasty/stent).

11.3.18. Pulse Wave Velocity

Arterial Stiffness will be assessed by carotid-femoral Pulse Wave Velocity (PWV in
m/sec) in asub-study. Summary statistics for raw and change from baseline in PWV at
every clinic visit will be tabulated for each treatment and presented graphically. These
summaries will be presented for the AS popul ation.

Change in PWV will be compared between treatment groups, using a mixed model
repeated measures Analysis of Covariance (MMRM) in asimilar manner to that
performed for changein FEV; (Section 11.3.12) except that baseline PWV will be fitted
instead of baseline FEV; and the cut-off (as defined Section 11.3.12) applied is expected
to be somewhere between 1 and 2 years. The primary treatment comparison will be at the
1 year timepoint.

11.3.18.1. Interaction with Subgroups

To investigate whether the treatment effect is similar for the two subgroups of subjects
with Baseline PWV <11m/sec and >11m/sec, the analyses will be produced separately
for the two subgroups.

From each model atable will be produced containing for each treatment group the
number of subjectsin the subgroup, the baseline mean PWV and the adjusted mean PWV
and changein PWV. Formal treatment comparisons will not be made within subgroups
and p-values for these will not be produced.

11.3.19. Risk Scores

The 30-day and 1-year IMRS will be summarised at Baseline and 3 months. Summary
statistics will also include Q1 and Q3 values in addition to n, mean, standard deviation,
median, minimum and maximum. A scatter plot of time to death by IMRS by treatment

group.
12. SAFETY ANALYSES

All safety tables, figures and listings will be produced for the Safety population, unless
stated otherwise.

All listings will be produced by centre and country.
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In case of treatment misallocation, additional outputs to those specified below will be
provided, showing the subjects impacted by misallocation and the treatments they
actually received.

12.1. Extent of Exposure

A histogram and cumulative distribution plot of the extent of exposure (defined in
Section 9.4.28) to IP will be presented by treatment group for the Safety Popul ation.

The extent of exposure to IP (in days) will be summarised in atabular form by treatment
group. Thissummary will be repeated for the ITT, HO and AS populations. Exposure
datawill be listed.

12.2. Adverse Events

Adverse events will be classified pre-, on- or post-treatment (as defined in Section
9.4.33).

An overview of AE incidence by treatment group will be produced. Thiswill include the
following categories: any on-treatment AE, any on-treatment drug related AE, any on-
treatment AE leading to permanent discontinuation of study treatment, any on-treatment
SAE, any on-treatment drug related SAE and any on-treatment fatal AE. The number and
percentage of subjects will be displayed.

The number and percentage of subjects reporting at least one adverse event will be
summarised by treatment group using the primary System Organ Class (SOC) and
preferred term (PT). For on-treatment AE displays, a summary of the number of events
and associated rate per 100 treatment years (Section 9.4.24) will also be produced.

The following AE summary tables will be produced:

e On-treatment AEs.

e Most frequent on-treatment AEs (defined in Section 9.4.33) (SOC will not be
presented for this display).

e Most frequent non-serious on-treatment AEs (defined in Section 9.4.33) (SOC
will not be presented for this display).

e On-treatment AEs by SOC, High level term (HLT) and PT.

e On-treatment AEsin the Respiratory, Thoracic and Mediastinal Disorders SOC
(Primary or Secondary).

e On-treatment drug related AEs.
e Post-treatment AEs.
e On-treatment AEs by subgroup factors .
The subgroup factors used will be age, race, ethnic origin, region and gender .
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In addition, displays will be produced by age categories <65, 65-74, 75-84, >85 for the
following AEs: Fatal, Serious, Withdrawal, Central Nervous System
(confusion/extrapyramidal), AE related to faling, Cardiovascular events,

Cerebrovascular events and Infections. All listings unless specified otherwise will include
an identification of whether each AE occurred pre-, on- or post-treatment.

The following AE listings will be produced:

e  Subject numbersfor each AE (ASE population).
e All AEs(ASE population).
e Relationship of primary SOC, preferred term and verbatim adverse event text.
12.3. Deaths and Serious Adverse Events
The following SAE summary tables will be produced:
e SAEsthat occurred prior to randomisation (ASE population; this display will
not be split by treatment).

e Most frequent On-treatment SAES (defined Section 9.4.33.) (SOC will not be
presented for this display).

e On-treatment SAEs.
e On-treatment non-fatal SAEs
e  On-treatment SAEs by SOC, HLT and PT.

e On-treatment SAESin the Respiratory, Thoracic and Mediastinal Disorders SOC
(Primary or Secondary).

e  On-treatment drug related SAEs.
e Post-treatment SAEs.
e  On-treatment SAES by subgroup factors.

All listings unless specified otherwise will include an identification of whether each SAE
occurred pre-, on- or post-treatment.

The following SAE listings will be produced:

e Non-fatal SAEs (ASE population).
e On-treatment drug related SAES.
e  Subject Numbersfor each SAE.

A summary of number and percentage of subjects with fatal AEs by the classification of
the AE (pre- on- or post-treatment) will be produced by treatment group. Note that these
additional summaries may be different from the summary of deaths asit is possible for a
subject to have more than 1 SAE recorded with afatal outcome.

Thefollowing Fatal AE summary tables will be produced:
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e  On-treatment Fatal AEs.
e On-treatment drug related Fatal AEs.
e Post-treatment Fatal AEs.
The following Fatal AE listings will be produced:
e Fatal AEsthat occurred prior to randomisation (A SE population).
e  On-treatment Fatal AEs.
e Post-treatment Fatal AEs.
e On-treatment drug related Fatal AEs.
e  Subject Numbersfor each Fatal AE.

12.4. Adverse Events Leading to Discontinuation of
Investigational Product and/or Withdrawal from the Study
and Other Significant Adverse Events

On-treatment AEs leading to permanent discontinuation of 1P and/or withdrawal from the
study will be summarised by treatment group. Thiswill also be done for SAEs.

AEs leading to permanent discontinuation of study treatment will be listed (thislisting
will include AE classification).

In addition separate tables of AEs and SAEs of Special Interest will be produced. All on-
treatment AEs in the special interest groups/subgroups (as defined in Section 9.4.33) will
be summarised by treatment for the Safety population. Thiswill include incidence and
event rate. SOC will not be used for this summary.

In addition to the standard displays, for each separate AESI group a Kaplan-Meier plot
showing the percentage of subjects with an AESI will be produced, provided the number
of subjectswith an event is at least 200 overall. These Kaplan-Meier figureswill be
repeated for SAEsin the Sl Groups, again provided the number of subjects with an event
isat least 200 overall.

Double dot plots will be produced for each AESI and SAESI grouping.

12.5. Pregnancies (as applicable)

Any pregnancies reported during the study will be summarised in case narratives. Any
pregnancy complication or elective termination of a pregnancy for medical reasons will

be recorded as an AE or SAE and included in summaries and listings of AES/SAES as
described above in Section 12.2 and Section 12.3.

12.6. Potential Novel Dry Powder Inhaler Malfunctions Reported
by Subjects

The reasons for potential NDPI malfunctions will be listed.
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12.7. Clinical Laboratory Evaluations

There are no central clinical laboratory evaluations performed.
12.8. Other Safety Measures

12.8.1. Vital Signs

Summary statistics for vital signs (pulse rate, systolic and diastolic blood pressure) at
Screening, Baseline and raw and change from baseline in vital signs at each visit will be
produced. All vital signs datawill be listed.

12.8.2. Liver Events

Liver event information will be summarised and listed.

A summary of time on treatment before stopping due to liver criteriawill be presented by
treatment.

A summary of liver biopsy results by treatment will be produced. A summary of liver
imaging results by treatment will be produced.

Liver event information will be listed for all subjects who report aliver event, to include:

e Thetimefrom the start of randomised study treatment to the liver event.

e Theinformation captured on the Liver Event Assessment Form which is used to
calculate the Roussdl Uclaf Causality Assessment Method score.

e If liver biopsy was performed, the size of the biopsy and the recorded outcomes.

e If liver imaging was performed, the recorded outcomes for the liver imaging
assessment.

Information on alcohol use for subjects who report aliver event will be listed.

Medical conditions reported at the time of the liver event will be listed.

13. HEALTH OUTCOMES ANALYSES
13.1. Humanistic Measures
Health outcomes summaries and analyses will be performed for the HO population.

Further analyses of cost-effectiveness will also be performed using these data, and will be
the subject of a separate RAP.

13.1.1.  Quality of Life Determined using the St. George’s Respiratory
Questionnaire (SGRQ)

The SGRQ-C questionnaire is collected at baseline (visit 2) then at months 3, 6 and every
6 months thereafter, in a subset of countries.
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The scores from the SGRQ-C will be multiplied to make them comparable to the SGRQ
(as described in Section 9.4.18), and all summaries and analysis performed on these
values. All summaries will be presented for the HO population

A transformed score will be calculated for each of the three domains of the St George's
Respiratory Questionnaire (symptoms, impacts and activity) and the overall total score, in
accordance with the developers' scoring guidelines. Descriptive statistics will be
reported for the domain and total scores for baseline and all subsequent visits and at
withdrawal. The change from baseline will also be summarised at al visits after baseline.
The raw change from baseline at each visit will be presented graphically for the total
score and for each of the domains. To investigate the effect of any differential
withdrawal, the baseline values of the patients remaining in the study over time, in each
treatment arm will be summarised and presented graphically for the total score and each
of the domains,

To examine the nature of missing data, the number and percentage of subjects on each
treatment in each Withdrawal Cohort (see Section 9.4.37) will be presented.

SGRQ vaues will be summarised by visit and Withdrawal Cohort for each treatment.
SGRQ over time will be plotted by Withdrawal Cohort, for each treatment separately.
Similar plots will be produced for change from baseline.

The number and percentage of subjects on each treatment at each visit who had any
subsequent assessment non-missing or had all subsequent assessments missing will be
reported.

13.1.1.1. Main Analysis of SGRQ

Change in Total SGRQ will be compared between treatment groups, using a mixed model
repeated measures Analysis of Covariance (MMRM) in asimilar manner to that
performed for change in FEV 1 (Section 11.3.12) except that baseline SGRQ score will be
fitted instead of baseline FEV ;. The primary treatment comparison will be at the 1 year
timepoint.

Thisanaysiswill also be performed for each of the domains, with baseline SGRQ Total
score replaced by the baseline value of the appropriate domain.

13.1.1.2. Responder Analysis of SGRQ

The proportion of subjects classified as responders according to SGRQ total score as
defined in Section 9.4.18 (St. George' s Respiratory Questionnaire) will be summarised
by treatment and visit. The proportion of subjects with each category of response will
also be summarised by treatment and visit. At each visit, the proportion of responders
according to SGRQ will be analysed using a separate logistic regression model with
treatment as an explanatory variable and baseline SGRQ total score, age and sex included
as covariates. The main anaysiswill be performed on the HO population. . Dueto the
event driven nature of thetrial there will be amuch smaller amount of data at |ater time-
points, hindering model fit. Therefore we anticipate having to exclude later visits, cutting
off when the number of observations dips below 100-200 in any arm which we expect
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will be between 1-2 years. For each treatment comparison defined in Section 7
(Treatment Comparisons), the odds ratio, 95 % CI and p-value will be presented.

The following SAS code will be used:

proc logistic data=datasetname descending;
classtreatment (ref="1") / param=ref;
model respond=treatment base age gender / clodds=wald expb;
ods output logistic.oddsratios=oddsl
(Wwhere=(index(effect, TREATMENT")>0
or index(effect,'treatment’)>0));
ods output |ogistic.parameterestimates=pval 1
(keep=probchisq variable classval 0
where=(variablein (TREATMENT’ ,'treatment’)));
run;

13.1.2.  Quality of Life Determined using the COPD Assessment Tool
(CAT)

This questionnaireis collected at baseline (visit 2) then at months 3, 6 and every 6
months thereafter, in a subset of countries.

Descriptive statistics will be reported for the CAT scores for baseline and all subsequent
visits and at withdrawal. The change from baseline will also be summarised at al visits
after baseline. The raw change from baseline at each visit will be presented graphically.

Change in CAT will be compared between treatment groups, using a mixed model
repeated measures Analysis of Covariance (MMRM) in asimilar manner to that
performed for change in SGRQ (Section 13.1.1.1), except that baseline CAT score will
be fitted instead of baseline FEV;. The main analyses will be performed on the HO
population. The primary treatment comparison will be at the 1 year timepoint.

13.1.3.  Quality of Life Determined using the EuroQol 5-D-3L (EQ-5D-3L)

This questionnaire is collected at baseline (visit 2) then at months 3, 6 and every 6
months thereafter, in a subset of countries. The EQ-5D-3L consists of two parts. the EQ-
5D-3L descriptive system and the EuroQol VAS (see Section 9.4.19).

For the EQ-5D-3L descriptive system, the number and percentage of subjects with each
level within adimension will be summarised by visit.

Descriptive statistics will be reported for the VAS scores for baseline and all subsequent
visits and at withdrawal. The change from baseline will also be summarised at al visits
after baseline. The raw change from baseline at each visit will be presented graphically.

The main summaries will be performed on the HO popul ation.
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13.2. Resource Utilisation Measures

For severe COPD exacerbations, the total number daysin intensive care and in general
ward will be summarised and an associated rate per100 treatment exposure years. . The
rate isintended to provide a more accurate representation of direct healthcare resource
use should there be an imbalance in the exposure to study medication between the
treatment groups.

Any other analyses of health outcomes measures for this study will be documented in a
separate RAP.

14. BIOMARKER DATA ANALYSIS

Serum and plasma samples were collected at the US sites at visit 2 (pre-dose at
randomization visit) and visit 3 (pre-dose at the 3 month visit). It is anticipated that these
will be used to measure known inflammatory markers (e.g., hsCRP and fibrinogen) and
also for measuring a CBC and Chem 7 panel for usein predictive modelling. Any
exploratory analysis of these datawill be the subject of a separate analysisplan. A
summary table of baseline, visit 3 and change from baseline will be presented. The
distributional properties will be assessed and the parameter will be log-transformed if the
data suggest sufficient skewness. In this case, the geometric means and coefficient of
variation will be presented.

15. PHARMACOGENETIC DATA ANALYSES

Any genetic analyses will be the subject of a separate analysis plan.
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17. ATTACHMENTS

17.1. Table of Contents for Data Displays

Thetable of contents for data displays are available upon request.
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Argentina ALTIERI, HECTOR HUGO; AMBROSINO, NORMA; ARCE, GERMAN; BLUA, ARIEL; BOCCA RUIZ, PEDRO;
BUDANI, HORACIO; CALDENTEY, MIGUEL; CARTASEGNA, LUIS; CARUSO, ORLANDO; CHACON, CAROLINA;
COROLEU, SANTIAGO; CRUCIANI, ADRIAN; CUELLO, JOSE; DE SALVO, MARIA CRISTINA; DELGADO
VIZCARRA, RITA; DRAN, RICARDO; ELIAS, PEDRO; FEOLA, MIGUEL; FERNANDEZ, ALBERTO; FERNANDEZ,
MARCELO; FERRARI, ADRIANA; FIGUEROA CASAS, JUAN CARLOS; GARCIA BRASCA, DANIELA; GARCIA,
GABRIEL; GARCIADURAN, RUBEN; GOMEZ, RENE; GOROSITO, VANINA; GOSN, ADRIANA; HOMINAL, MIGUEL,;
LANGER, MARCOS; LARRATEGUY, LUIS; LEON DE LA FUENTE, RICARDO; LIBERMAN, ALBERTO; LISANTI,
RAUL; LOPEZ, ANA MARIA; MAFFEI, LAURA; MAILLO, MARTIN; MALLAGRAY, MARCELO; MARCIPAR,
ADRIANA; MASSOLA, FERNANDO; MATTARUCCO, WALTER; MEDINA, ANDREA; MEDINA, IRIS; MONTANA,
OSCAR; NARDONE, LAURA; NOVOA, FEDERICO LUCAS; PEREZ CHADA, DANIEL; RISOLO, ALBERTO;
RODRIGUEZ, ALICIA; SALAZAN SAEZ, MARIA ELIZABETH; SALVADO, ALEJANDRO; SOKN, FERNANDO JOSE;
STOK, ANA MARIA; TABORDA, JORGE; TEGLIA SERRA, OSVALDO FRANCISCO; URDIALES, PEDRO; VICO,
MARISA; VICTORIO, CARLOS; YANEZ, ANAHI; ZAZZETTI, JUAN

Australia CARROLL, PATRICK; CHIA, MON MING MICHAEL; DAVIES, HUW; SAJKOV, DIMITAR; SIMPSON, FREDERICK;
SOUTHCOTT, ANNE; STEINFORT, CHRISTOPHER

Austria ABLINGER, OTHMAR; FORSTNER, BERNHARD; KOEBERL, GERHARD HERMANN; MESSNER, JOZE;
STUDNICKA, MICHAEL; VETTER, NORBERT; VOVES, ROBERT; WUERTZ, JOSEF; WUERTZ, PETER

Belarus ADZERIKHO, IHAR; KRIVENCHUK, VITALY; SAVITSKAYA, SVETLANA; SKRAHIN, ALIAKSANDR; TIMKIN,
IVAN

Belgium MARTINOT, JEAN-BENOIT

Bosniaand | ABDULOVIC, EMIR; BERES, VELIMIR; BUTUROVIC, NADIRA; CEHAJIC, MILI; CORBADZIC, REFIK; DEDIC,
Herzegovina | SUVAD; DJILAS, MILUTIN; GALIC, KRISTINA; HAJRIC, RAMIZ; JATIC, ZAIM; JOVANOVIC, DUSANKA;
KOVACEVIC, PEDJA; LEMEZ, LJILJANA; MUTAPCIC, MELIHA; PINTARIC, BRANKO; POJSKIC, BELMA,
PRNJAVORAC, BESIM; RIZVANOVIC, ETIDA; SALIHBASIC, MUHAMED; SPUZIC, MUHAMED; TANASKOVIC,
NATASA,; TOKIC, MAHIR; VLADICIC, ANA

Bulgaria BAKARDZHIEVA, TSVETANKA; DIMITROVA, ROSITSA; DIMOV, DIMO; DONCHEYV, KRASIMIR; GEORGIEV,
ROSEN; GETOV, DIMITAR; GRIGOROVA, VALENTINA; HADZHIEVA, ANTOANETA,; IBRISHIMOVA, GALENA,;
IVANOV, STOYAN; IVANOV, YAVOR; KICHUKOV, KOSTADIN; KIROV, MIHAIL; KISELOV, IVAN; KOSTOV,
KOSTA; KOSTURKOV, BORIS; KRANCHEVA, VANYA; KYOLEYAN, MICHAEL; MACHKOVSKA, MARINELA;
MADZHAROV, STOYAN; MANDAZHIEVA, MARIANA; METEV, HRISTO; MIHOV, ATANAS; MILANOVA, MARIA,;
NAIDENOVA, IVETA; NOLEVA, KATIA; PALAVEEV, KIRIL; PENCHEV, KRASTYU; RAMSHEV, KONSTANTIN;
SIMEONOVA, MILKANA; SOTIROV, SOTIR; STAMATOVA, NADEJDA; STANCHEYV, IVO; STEFANOVA, BISTRA,;
STOIKOV, ANASTAS; TERZIEV, CHRISTO; TIHOLOV, RUMEN; TSENOVA, RADKA; YAKQOV, OLEG,;
YOUROUKOVA, VANIA; ZDRAVKOV, NIKOLAY

Canada AMER, EMAD; CHALIFOUR, JEAN-FRANCOIS; CHILVERS, MARTYN; CHOUINARD, GUY; COREY, JOHN; DHAR,
ANIL; FERA, THARWAT; GIANNOULI, ELENI; HENEIN, SAM; KILLORN, W PATRICK; NIEDOBA, JOSEPH;
OMAHONY, MICHAEL,; POIRIER, CLAUDE; WIJAY, SHAMAL,; ZIDEL, BRIAN

Chile ARIAS ALARCON, MARIA ANGELICA; CASTILLO HOFER, CONSTANZA RENEE; MEDINA FARINA, MARCELO;
OLIVARES CANON, CLAUDIA; QUILODRAN SILVA, CARLOS
China BAI, CHUNXUE; CAI, SHAOXI; CHANG, XIAOYUE; CUI, LIYING; GAO, XINGLIN; GUO, SHULIANG; HE, YONG;

HONG, YONGQING; HU, XIAOYUN; HUANG, LINIAN; HUANG, YIJIANG; HUI, FUXIN; JIANG, LIAN; KUANG,
JIULONG; LAI, GUOXIANG,; LI, HUI; LI, HUIPING,; LI, XI; LI, ZHIKUI; LIN, QICHANG; LIN, YINGXIANG; MEI,
XIAODONG; QIU, CHEN; TANG, YAN; WAN, HUANYING; WANG , CHANGHUI; WANG, HAOYAN; WANG, WEI,
WEN, FUQIANG; WU, BIN; XIANG, PINGCHAO; XIAO, ZHENLIANG; XIE, CAN-MAO; XIU, QING-YU; YAN,
JIANPING; YAN, XIXIN; YANG, JINGHUA; YANG, JINGPING; ZHANG, JIN; ZHANG, SUIYANG; ZHANG, XUEYU,;
ZHAQO, LI; ZHONG, XIAONING; ZHOU, XIANGDONG; ZHU, HUILI; ZHU, XIAOLI

Colombia BOTERO LOPEZ, RODRIGO; CARDONA ARANGO, GUIDO; CORONEL ARROYO, JULIAN ALONSO; GIRALDO
ESTRADA, HORACIO; MATIZ BUENO, CARLOS; MUNOZ PALACIO, BERNARDO; MUNOZ SANJUAN, CAROLINA;
SAENZ MORALES, OSCAR; URBINA AROCA, ALVARO; VANEGAS ARIAS, ANA; VARGAS RAMIREZ, LESLIE

Croatia BALINT, INES; BERGOVEC, MIJO; BEZOVAN, BLAZENKA; BULAT KARDUM, LJILJANA,
BUTKOVIC-TOMLJANOVIC, RENATA; CACKOVIC, SANJA; CENAN, LJILJANA; CIKAC, TATJANA; FIJACKO,
BLAZENKA; GUDELJ, IVAN; HAJIDUK, MARTINA; HORVAT, DAVOR; JELIC, IVAN; LUKIN, AJVOR; MALNAR,
MARIO; PINTURIC, VERA; POPOVIC GRLE, SANJA; RAMIC-SEVERINAC, DIJANA; SINOVCIC KOLANOVIC,
SUZANA; SKRINJARIC CINCAR, SANDA; TUDORIC, NEVEN; VUCAK, JASNA

Czech ALI, MASROOR; BARTU, VACLAVA; BEDNAROVA, STANISLAVA; BLAHA, KAREL,; BREJICHOVA, MARTINA,
Republic BURDOVA, EVA; BURESOVA, MARIE; BURSOVA, JANA; CWIKOVA, LUCIE; DINDOS, JAN; FRATRIK, JOSEF;
GUTTLEROVA, ELENA; HAVLIKOVA, ALENA; HOJKA, IVO; HOKYNAR, OTAKAR; JANASKOVA, TEREZIE;
JIRMANOVA, IVANA,; KALINA, PAVEL; KOCIANOVA, JANA; KOLARIKOVA, RENATA; KOPECKA, DANIELA,;
KORTUSOVA, ALENA; KUCERA, MILAN; MARCIKOVA VITKOVSKA, ANDREA; MARES, JAROSLAV; MUSIL,
JAROMIR; ONDREJKA, GUSTAV; PAVLISOVA, ILONA; PEKAREK, ZDENEK; POVYSILOVA, LENKA; PRAVDA,
PETR; PRESPERINOVA, JOLANA; SVABKOVA, ANDREA; VEVERKA, JOSEF; VONDRA, VLADIMIR

France HERER, BERTRAND; PRUDHOMME, ANNE
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Georgia BZHALAVA, MAKA; CHAPIDZE, GULNARA,; CHELIDZE, KHAKHABER; CHUMBURIDZE, VAKHTANG;
EMUKHVARI, NODAR; GOTUA, MAIA; KIPIANI, ZVIAD; KLIMIASHVILI, ZURAB; KOBULIA, BONDO;
LOMINADZE, SULKHAN; MAGALASHVILI, DAVID; MAMATSASHVILI, MERAB; MEGRELADZE, IRAKLI; MELIA,
ANZOR; MIMINOSHVILI, IRINA; PAGAVA, ZURAB; RTSKHILADZE, SHALVA; SHABURISHVILI, TAMAZ;
SHEROZIA, ELENE; SHUSHANIA, MEDEA, SIKHARULIDZE, IOSEB; TCHONIASHVILI, KHATUNA;
TSINAMDZGVRISHVILI, BEZHAN; VACHARADZE, KAKHA

Germany ANGERER, MARKUS; BECK, EKKEHARD; BECKER, HEINRICH; BENEDIX, ANDREAS; BERG, PETER; BIELER,
TASSO; BRUNNER, FALK; BUTSCH VON DER HEYDT, BERTHOLD; CONTZEN, CHRISTEL; DEIMLING, ANDREAS;
FEUSSNER, WOLFRAM; GEBHARDT, RAINER; GEBHARDT, WOLFGANG; GESSNER, CHRISTIAN; GINKO,
THOMAS; GRIMM-SACHS, VERA; GROESCHEL, WOLFGANG; HAUBER, HANS-PETER; HEINZ, GERD-ULRICH,;
HOELTZ, SUSANNE; HOFMANN, SIEGRID; HOHEISEL, GERHARD; JUNGGEBURTH, JOSEF; KAESSNER, FRANK;
KELLNER, CORNELIUS; KLEINECKE-POHL, UWE; KORTH-WIEMANN, BEATE; KROEGEL, CLAUS; KUEHNE,
PETRA; LAPPO, MARIOLA; LINDEMANN, LUDGER; LINNHOFF, ANNELIESE; LUTTERMANN, MATTHIAS;
MARTEN, IRMGARD; MAUS, OLGA; MERKE, JURGEN; NISCHIK, RUTH; NOGA, OLIVER; OVERLACK, AXEL,;
POHLMEIER, LARS; REINHOLZ, NORBERT; RINKE, ANDREA; ROLKE, MATHIAS; SCHAEFER, AXEL;
SCHENKENBERGER, ISABELLE; SCHMIDTMANN, SOEREN; SCHUERMANN, WOLFGANG; STEFFEN, HEINER,;
STEINMETZ, KARL-OTTO; STOESSEL, JANNA; SUDHOFF, HARALD; TRAUTH, HERMANN;
WEHGARTNER-WINKLER, SABINA; WEIMER, JOACHIM; WESTERHAUSEN, ULRIKE; WEYLAND, KLAUS;
WIEMER, SILKE; WINKLER, JORG; ZIEGNER, ANDREAS

Greece DEMERTZIS, PANAGIOTIS; GAGA, ASIMINA; MAROSIS, KONSTANTINOS; RAPTI, ANGELIKI; TOUMBIS,
MICHALIS; ZAROGOULIDIS, KOSTAS

Hungary ADRASOFSZKY, ZSOLT; BARTFAI, ZOLTAN; BOCSKEI, CSABA; CSEKE, ZSUZSANNA; GOMORI, KATALIN;
HANGONYI, CSILLA; KUKULY, MIKLOS; MAJOR, KATALIN; MESZAROS, IMRE; MOLNAR, LAJOS; NAGY,
ANDREA,; PATAI, VALENTINA; RAKVACS, MARIANNA; SCHLEZAK, JUDIT; SZALAI, ZSUZSANNA; SZANTO,
JUDIT; SZENTESI, MARIA; SZOLNOKI, ERZSEBET; SZTANCSIK, ZSUZSANNA; TIMAR, MIHALY; VECSEY,
ZSUZSANNA; ZIBOTICS, HILDA

India BHAGAT, RAJ; BOYILLA, NAGARAJ; CHAUHAN, DEEPAK; D SOUZA, GEORGE; DESHMUKH, ASHISH; FARID,
RAHIL; GOYAL, ASHISH; GUPTA, MONICA; GUPTA, VIVEK; KADAPPA, SATISH; KAMDAR, DEEPALLI,
KANNIVELU, JAGANNATH; MAHESWARI KRISHNASWAMY, UMA; MANGALAGIRI, RAVINDRANATH; MANTRI,
SUMANT; MUTHA, BHICKCHAND; PADUKUDRU, MAHESH; PAUL, THOMAS; PAVITHRAN, VINODKUMAR,;
PRASAD, SUDHIR; RAGHAVA SARMA, POLAVARAPU; SALVI, SUNDEEP; SARNAIK, RAVINDRA; TAYADE,
BALKRISHNA; UPADYA, HARIDAS; VACHAPARAMBIL, JOSEPH

Indonesia AMIN, MUHAMMAD; ANWAR, JONI; BASYAR, MASRUL; DJAJALAKSANA, SUSANTHY; FEBRIANA, RISA;
HERMAN, DEDDY; NGURAH RAI, IDA BAGUS; SETIJADI, ANA; SOEPRIHATINI, RETNO; SUSANTI, FEBRINA,
SYAMSI, LUSI; TARIGAN, AMIRA; WIJANARKO, PRIYADI; YUNUS, FAISAL

Israel ADIR, YOCHAI; ARIEL, AMNON; BECKERMAN, MARINELLA; BREUER, RAPHAEL; FINK, GERSHON;
RADZINSKY, IRINA; SCHWARZ, YEHUDA, SHITRIT, DAVID; VILAYI-WEILER, ZEEV; YIGLA, MORDECHAI
Japan ASANO, FUMIHIRO; FUJIUCHI, SATORU; IDE, YUMIKO; IGARASHI, HISASHI; INOUE, YOSHIKAZU; KAWAI,

YASUTAKA; KINOSHITA, MASAHARU; KIYOSUE, ARIHIRO; KONISHI, TATSUYA; MASUDA, MITSURU;
MATSUOKA, ROKURO; NAKAMURA, HIROYUKI; NOZAKI, YASUHIRO; SAITO, TAKEFUMI; SHIJUBO,
NORIHARU; TANIO, YOSHIRO; TOMII, KEISUKE; UEDA, NAOHIKO; URAMOTO, HIDESHI; YAMAMOTO,
MASASHI; YANO, SHUICHI; YOSHIKAWA, KOSHO

Korea, BYUN, MIN KWANG; CHO, JAE-HWA,; CHOI, BYOUNG-WHUI; JUNG, HOON; KIM, CHEONGJU; KIM, MYUNG
Republic of | SOOK; KIM, SANG HA; KIM, TAE-HYUNG; KIM, WOO JIN; KWON, SOON SEOK; LEE, HO SUNG; LEE, JAE HYUNG,;
LEE, JEONG EUN; LEE, JIN HWA; LEE, KWAN-HO; LEE, SANG HAAK; LEE, SANG YEUB; LEE, SOO KEOL,; LEE,
TAE-HOON; LEE, YONG CHUL,; LIM, SEONG YONG; MIN, KYUNG HOON; PARK, CHOON-SIK; PARK, MYUNG JAE;
SHIN, AH-YOUNG; UH, SOO-TAEK; YOO, KWANG-HA; YOON, HYOUNG-KYU; YUM, HO-KEE

Latvia ABELE, SANTA; BABJONISEVA, AURIKA; BAIKA, ANITA; BORSA, LUDMILA; BUKOVSKIS, MARIS; EGLITE,
RUTA; HARASIMJUKA, DACE; KOLOSA, NADEZDA; KRISTONS, MARCIS; LAPKOVSKA, ZINAIDA,
MITROFANOVA, LILITA; MORA, LIJUA; PETERSONE, AIVA; PETROVA, INESE; PUZULE, SARMITE; REINHOLDE,
ILZE; REZNIKOVA, SVETLANA,; SMILTENA, INESE; VIKSNE, INESE; VISOCKA, NATALIJA

Macedonia, | ARSOV, GJORGJI; BASHESKI, ALEKSANDAR; BISLIMOVSKA, JOVANKA; BRESHKOVSKA, GORICA; CELESKA,
the Former VIOLETA; DOKIC, DEJAN; GJORCEV, ANGELKO; ILIEVSKA- POPOSKA, BILJANA; ISMAILOVA, SUZAN;
Yugoslav IVANOVSKA, DITKA; JOVKOVSKA-KAEVA, BISERKA; KOCHOVSKA-KAMCHEVSKA, NADE; STOJKOVIC,
Republic of | JAGODA; TOFILOVSKA-JOSIFOVSKA, SVETLANA

Malaysia ABDUL MUTTALIF, ABDUL RAZAK; DEVI, SUNITA; ISMAIL, AHMAD IZUANUDDIN; MUTHUKUMARU,
UMADEVI; SINGH KHAIRA, KALWINDER; TAREKH, NOOR ALIZA BT; WONG, VOON FEI

Mexico ACUNA KALDMAN, MOISES; COLMENERO ZUBIATE, SYLVIA; ENCALADA LOPEZ, DIEGO MD; ESCALANTE
OTERO, MIGUEL,; GARZA SALINAS, SERGIO; GAZCA AGUILAR, ALFREDO; HERNANDEZ SALDANA, RAUL,;
MERCADO LONGORIA, ROBERTO; NATERA RAMIREZ, LUIS; PADILLA-RIOS, VICTORIA; RAMIREZ VENEGAS,
ALEJANDRA; SANCHEZ BUSTILLOS, MARCO

Netherlands | BOERSMA, WILLEM; PIETERS, WILLEM; WILSCHUT, FRANK
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Philippines | ALBAY JR, ALBERT; BABILONIA, NOE; BERNAN, ALISA; CARLOS, GARY; CUSTODIO, VAL; DE GUIA,
TERESITA; EBO, GERALDINE; FERNANDEZ, LENORA; FERRER, MALBAR; GERMAR, ARNOLD; GONONG, JOVEN
ROQUE; ISIDRO, MARIE GRACE DAWN; JORGE Il, MANUEL; MALIWAT-GALAPON, ARACELI; MORTERA,
LALAINE; ONIA, ALMIRA; PANGANIBAN JR, RONALDO; PAYUMO, RONALD ALLAN; ROA, CAMILO C;
SAMORO, RONNIE; SAMSON, MARIA JANETH; SANTIAGUEL, JOEL; SIASOCO, MARIA BELLA; TEO, DENNIS;
TIRADOR, LOUIE; YU, CHARLES

Poland ANDRZEJEWSKI, WIESLAW; ARTEMIUK, EDYTA; ASANKOWICZ-BARGIEL, BEATA; BIELOUS-WILK, ANNA,
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KASZTELOWICZ, PIOTR; KAZIROD, TOMASZ; KELM-WARCHOL, AGATA; KORZENIAK, ROMUALD;
KRUPA-BOREK, IZABELLA; KUCHARSKI, LECH; KUKLINSKA, BEATA; LABACKA-BARAN, JADWIGA,; LIS,
KRZYSZTOF; MADRA - ROGACKA, DANUTA; MAGNER, ALINA; MAJOREK-OLECHOWSKA, BERNADETTA,
MALOSEK, DOROTA; MARCINIAK, PIOTR; MICHALSKA, EWA; MIEKUS, PAWEL; MINC, PIOTR; MINCEWICZ,
GRZEGORZ; MROZ, ROBERT; NIEZGODA, KRZYSZTOF; OLECH-CUDZIK, ANNA; OLECHNOWICZ, DARIUSZ,
PARADOWSKA-NOWAKOWSKA, ELZBIETA; PASTERNAK, DARIUSZ; PIETRAK, JUSTYNA,; PIOTROWSKI,
WOJCIECH; PISARCZYK-BOGACKA, EWA; PORAWSKA, WIESLAWA; PRZEKWAS-JARUCHOWSKA,
MAGDALENA; PRZYSIECKI, TOMASZ; PULKA, GRAZYNA; RAJTAR, IRENA; RENTFLEJSZ, MARZENA; ROSLAN,
ANDRZEJ; ROZYCKA-GRUDNIEWICZ, MALGORZATA; RYBACKA - CHABROS, BARBARA; RYBACKI, CEZARY;
SAWICKI, ANDRZEJ; SCIBORSKI, RYSZARD; SIDOROWICZ-BIALYNICKA, ANNA; SKRZYPCZYNSKA -
MANIKOWSKA, ALINA; SLIWINSKI, PAWEL; SMIALOWSKI, ADAM; SZELERSKA-TWARDOSZ, HANNA;
SZUMLANSKA, ZYTA; TARNOWSKA - MATUSIAK, MARZENNA; TRAWINSKA, EWA; WIERZCHOWSKA,
DOROTA; WOINOWSKI, PIOTR; WOLF, HANNA; ZUROWSKA-GEBALA, MALGORZATA

Romania ALEXA, IOANA DANA; ALEXANDRESCU, DANA; ALEXANDRU, TOM-MIHAI; ANDRAS, GABRIELA; ANDREI,
LAURENTIA; ARGHIR, OANA CRISTINA; BARBU, CORNELIA; BARTOS, DANIELA; BOGDAN, MIRON;
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ILEANA; JIMBOREAN, GABRIELA; MAN, MILENA-ADINA; MIHAICUTA, STEFAN; MIHALACHE, LUMINITA
VASILICA; MIHALTAN, FLORIN; MINCU, VIORICA; MOCANESCU, DANIELA; MONTIA, TATIANA; NEGREAN,
VASILE; OLAR, DANA,; PALL, ENIKO-VERA; PETRUI, IOAN DORIN; POPESCU, ELENA; SAVU, ANGELICA;
STANCIU, ALEXANDRU; TANASEANU, CRISTINA MIHAELA; TANASESCU, COMAN; TODEA, DOINA,;
TRAILESCU, ANA-MARIA; TUDORAN, MARIANA; TUTESCU, ADRIANA-CARMEN; ULMEANU, RUXANDRA,
UNGUREANU, DRAGOS; VOICULESCU, MIHAI
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GRIGORYEV, SERGEY; IGNATOVA, GALINA; ILKOVICH, MIKHAIL; ILKOVICH, YULIYA; IRKHINA, IRINA,;
ISHINA, TATIANA; IZMOZHEROVA, NADEZHDA; KHOKHLOV, ALEXANDER; KHRUSTALEYV, OLEG;
KOBALAVA, ZHANNA; KOSTIN, VLADIMIR; KOSTINA, NATALIA; KOZIOLOVA, NATALYA; KRIVOSHEEV,
ALEXANDER; KUKOL, LIDIA; KUZIN, ANATOLY; KUZMENKO, ALEXANDER; KUZUBOVA, NATALIA; LARINA,
OLGA; LEBEDEVA, ANASTASIA; LENSKAYA, LIUDMILA; LESHCHENKO, IGOR; LIBIS, ROMAN; LOGVINENKO,
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ANDREO GARCIA, FELIPE; BOADA VALMASEDA, ALBERT; BUSTAMANTE RUIZ, ANA; ECHAVE-SUSTAETA,
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Taiwan,
Province of
China

CHENG, KUO-CHEN; CHERN, JIA-HAUR; HUANG, MING-SHYAN; KUO, PING-HUNG; LEE, CHUN-NIN; LIN,
CHING-HSIUNG; LIU, YU-CHIH; PAI, PEI-YING; PAN, HSIN-HUNG; TSAO, SHIH-MING; WANG, CHIN-CHOU;
YANG, CHAO-HUEI

Thailand

CHANTAROTHORN, SOMCHAI; CHUAYCHOO, BENJAMAS; KEERATICHANANONT, WARANGKANA;
NIYOMPATTAMA, ANICHIT; PIPATVECH, KANOK; POTHIRAT, CHAICHARN; SANGSAYUNH, PIAMLARP;
SITTIPUNT, CHANCHAI; SUNTRAPIWAT, KAJORN; WATTANATHUM, ANAN

Turkey
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Ukraine

ABRAHAMOVYCH, OREST; AMER, LARYSA; BERENFUS, VADYM; BILOGLAZOV, VOLODYMYR; BILOKONNA,
NATALIIA; BLAZHKO, VIKTOR; BOROVYK, VALENTYNA; BOYKO, MYKOLA; BUTVYN, SERGIY; CHOPEY,
IVAN; DUDCHENKO, LEYLA; DZIUBLYK, OLEKSANDR; FESHCHENKO, YURIY; FUSHTEY, IVAN; GAVRYSYUK,
VOLODYMYR; GODLEVSKA, OLGA; GOLOVCHENKO, NATALIIA; GOLOVCHENKO, OLEKSANDR; GRISHYNA,
OLENA; GYRINA, OLGA; HOSPODARSKYY, IHOR; IABLUCHANSKYI, MYKOLA; IASHYNA, LIUDMYLA,;
KAIDASHEV, IGOR; KAZYMYRKO, VITALIY; KHOMAZYUK, TETYANA; KHVELOS, SERGIY; KNOPYK, LIUBOV;
KOPYTSYA, MYKOLA; KORZHEVNYK, IRYNA; KOSHUKOVA, GALYNA; KOVALCHUK, TAMARA,
KRAKHMALOVA, OLENA; KRASNOKUTSKIY, SERGIY; KRASYUK, SERGII; KULYK, ANNA; KULYNYCH,
OLEKSII; KURYATA, OLEXANDR; LEVCHENKO, OLENA; MONOGAROVA, NADIYA; MOSTOVOY, YURIY;
NALOTOV, SERGIY; OSPANOVA, TETYANA; OSTROVSKYY, MYKOLA; PANINA, SVITLANA; PASIYESHVILI,
LYUDMYLA,; PAVLYK, STEPAN; PERTSEVA, TETYANA; PLESH, IGOR; PRYSTUPA, LYUDMYLA; RODIONOVA,
VIKTORIYA; ROMANIUK, LILIIA; SHVETS, NINA; SKRYPNYK, IGOR; STANISLAVCHUK, MYKOLA; STETS,
ROMAN; SYNENKO, VOLODYMYR; SYVOLAP, VITALIY; TELIATNIKOVA, ZINAIDA; TOVT- KORSHYNSKA,
MARIANNA; VATUTIN, MYKOLA; VAYDA, MYROSLAVA, VISHNIVETSKY, IVAN; VIZIR, VADYM,;
VOLOSHYNA, OLENA; VYNNYCHENKO, LYUDMYLA; YAGENSKY, ANDRIY; YATSYSHYN, ROMAN;
ZHARINOVA, VIKTORIIA; ZHEBEL, VADYM

United
Kingdom

BLAGDEN, MARK; CALVERLEY, PETER; CHHOKAR, BALGIT; DESHPANDE, MAYURA; EYRE, SUSANNAH;
FIORE, GIUSEPPE; GEORGE, ALUN; HORVATHOVA, VERONIKA; KONDAGUNTA, VENKATA; MACNEE, WILIAM,;
MATHEW, AMIT; SAXENA, MANISH; SHARMA, RAJIV RAJ; TAKHAR, AMRIT; TURNER, ALICE
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SUSAN; HOLMES, ROBERT; HOO, HUDMAN; HSU, FRANKLIN; HSU, JUI-CHIH; HUSSAIN, IFTIKHAR; HYERS,
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THOMAS; KAHLSTROM, RICK; KAISER, HAROLD; KAMDAR, BINA; KANUGA, JAYESH; KAPLAN, ADOLFQ;
KARETZKY, MONROE; KARL, JOHN; KAYE, MITCHELL; KELLY, RICHARD; KHOSLA, RAHUL; KIMMEL,
MURRAY; KINGSLEY, JEFFREY K; KOHLI, NANDINI; KOONTZ, DANIEL; KOURA, FIRAS; KRAINSON, JAMES;
KREIT, CAMIL; KRUMPE, PETER; KUREISHY, SHAHRUKH; KUSCHNER, WARE; KUTNER, MARK; LABUDA I,
JOSEPH; LALIOTIS, ARISTOTELIS; LAWLOR, DENNIS; LECHIN, ALEXANDER; LEE, DARIA; LEE, MITCHELL,
LEEDS, WILLIAM; LEYENSON, VADIM; LILLO, JOSEPH; LISBERG, EDWARD; LIU, JING; LIU, MARK; LOCKEY,
RICHARD; LOYNAZ, ALEJANDRO; LUMICAO, BENJAMIN; LYNCH, MICHAEL; MAAS, ANDREA,;
MACGILLIVRAY, BRIAN; MADISON, JAN; MADOR, JEFFERY; MAHMOOD, KHALID; MAKE, BARRY; MAKSOUD,
ALFRED; MAPEL, DOUGLAS; MARASCO, CHRIS; MARCHETTI, NATHANIEL; MARTINEZ, RAFAEL; MASCOLO,
MARIA; MASON, RAYMOND; MASRI, BASSEM; MATARIA, HAMED; MATTAR, PETER; MAUGHAN, GEORGE;
MAZDISNIAN, FARHAD; MBOGUA, CAROLINE; MCEVOY, CHARLENE; MCGUIRE, MICHAEL; MCNEIL,
DONALD; MEHTA, KIRAN; MELI, JAMES; MELLO, CURTIS; MENDEZ, ELVIN; MINTON, STEPHEN; MIRANDA,
FRANCISCO; MOBIN, SYED; MONTANARO, ANTHONY; MORAN, JOSEPH; MORIN, SCOTT; MOSES, LEONARD;
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