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ABSTRACT

Background Selective androgen receptor modulators
(SARMs) increase muscle mass via the androgen
receptor. This phase 2A trial investigated the effects of a
SARM, GSK2881078, in conjunction with exercise, on leg
strength in patients with chronic obstructive pulmonary
disease (COPD) and impaired physical function.
Methods 47 postmenopausal women and 50 men
with COPD (forced expiratory volume in 15 30%—65%
predicted; short physical performance battery score:
3-11) were enrolled into a randomised double-blind,
placebo control trial. Patients were randomised 1:1

to once daily placebo or oral GSK2881078 (females:
1.0mg; males: 2.0mg) for 13 weeks with a concurrent
home-exercise programme, involving strength training
and physical activity. Primary endpoints were change
from baseline in leg strength at 90 days (one-repetition
maximum; absolute (kg) and relative (% change)) and
multiple safety outcomes. Secondary endpoints included
lean body mass, physical function and patient-reported
outcomes.

Results GSK2881078 increased leg strength in men.
The difference in adjusted mean change from baseline
and adjusted mean percentage change from baseline
between treatment and placebo were: for women,
8.0kg (90% Cl —2.5t0 18.4) and 5.2% (90% CI —4.7
to 15.0), respectively; for men, 11.8kg (90% Cl —0.5 to
24.0) and 7.0% (90% CI 0.5 to 13.6), respectively. Lean
body mass increased, but no changes in patient-reported
outcomes were observed. Reversible reductions in high-
density lipoprotein-cholesterol and transient elevations in
hepatic transaminases were the main treatment-related
safety findings.

Conclusions GSK2881078 was well tolerated and
short-term treatment increased leg strength, when
expressed as per cent predicted, in men with COPD more
than physical training alone.

Trial registration number NCT03359473.

INTRODUCTION

Skeletal muscle dysfunction is a common extrapul-
monary manifestation of chronic obstructive
pulmonary disease (COPD).! * Both low lean body
mass (LBM) and quadriceps weakness in COPD are
independently associated with morbidity, hospital-
isation® and mortality,* as are measures of function

WHAT IS ALREADY KNOWN

= There are currently no pharmacological
options to address muscle weakness in
chronic obstructive pulmonary disease (COPD);
testosterone can increase quadriceps strength
in patients with COPD but has unacceptable
side effects and is not commonly used.

WHAT THIS STUDY ADDS

= GSK2881078, a selective androgen receptor
modulator (SARM), had an acceptable safety
profile. In conjunction with an exercise
programme, and when compared with exercise
alone, GSK2881078 improved quadriceps
strength when measured as percentage
predicted of the 1 repetition maximum in men
but not women, at the end of 13 weeks of
treatment.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= This trial showed that a SARM was well
tolerated in people with COPD, increased lean
body mass and has shown potential to increase
leg muscle strength at least in men with COPD.
Further trials with SARMs and other anabolic
therapies are warranted to evaluate impact on
functional endpoints and effect in women.

related to muscle strength.’ Additionally, measures
of quadriceps bulk® and lower extremity function’
also predict readmission after acute exacerbation
of COPD. Pulmonary rehabilitation (PR) is known
to reduce symptom burden and increase exercise
capacity in stable patients with COPD* ? and to
reduce readmission after COPD exacerbation.'’
In both scenarios, PR is associated with increased
quadriceps strength.® '' Thus, it seems reasonable
to speculate that a medicine which improved quad-
riceps strength might be of benefit to patients with
COPD. If so, such a medicine could be an adjunct to
exercise and could be of value to patients without
access to PR. Depending on jurisdiction, barriers to
PR include reimbursement, accessibility, uptake and
adherence, meaning that there is <5% utilisation
among eligible patients in many countries.'>
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Skeletal muscle

Quadriceps weakness is present in similar proportions in
men and women' and prior studies, admittedly mostly in men,
demonstrated the anabolic effects of testosterone®® and other
androgens in COPD,'* a key finding being a synergistic effect
of testosterone with resistance training."> However, testos-
terone is rarely prescribed due to its side-effect profile. Selec-
tive androgen receptor modulators (SARMs) are a novel class
of compounds that bind selectively to the androgen receptor
to elicit some, but not all, of the effects of testosterone; specif-
ically SARMs increase skeletal muscle mass in both animal
and human studies, while sparing prostate effects in men and
virilising effects in women."® Identified adverse class effects of
SARMs include transient elevation of hepatic transaminases
and reversible lowering of high-density lipoprotein-cholesterol
(HDL-C)." This profile makes SARMs attractive as potential
anabolic medicines in conditions associated with cachexia, for
example, cancer.!

In a previous study in healthy adult volunteers, the SARM
GSK2881078 demonstrated an increase in LBM with 8 weeks
of treatment, with a long half-life of 7days and sex-related
dosing differences that showed that women were more sensi-
tive to GSK2881078 (ie, gained more muscle for the same dose)
than men." Here, we hypothesised that in patients with COPD
and impaired physical function, GSK2881078 adjunctive to a
standardised home-exercise training programme would lead to
increased leg strength. We also assessed LBM, pharmacokinetics
(PK), safety and efficacy of GSK2881078 in terms of functional
and health-related quality of life (HRQoL) endpoints.

STUDY DESIGN AND METHODS

Study design and participants

This study (GSK study: 200182) was a randomised, placebo-
controlled, double-blind, parallel-group, phase 2A trial evalu-
ating the safety and efficacy of the SARM GSK2881078 in men
and postmenopausal women with COPD.

Patients were recruited between February 2018 and June
2019 from 13 clinical sites across the USA, UK and Germany
(online supplemental table S1). Patients were aged 50-75 years
with confirmed diagnosis of COPD and predicted postbron-
chodilator forced expiratory volume in 1s (FEV,) between
30% and 65%. A score of 1-3 on the timed 5-repetition sit-
to-stand (5STS) component of the short physical performance
battery (SPPB) was used to confirm impaired physical function
or muscle weakness (maximum score of 4 denotes no impair-
ment; 0 denotes a patient unable to perform the 5STS). Patients
were either current or former smokers, with a minimum of
smoking history of 10 pack-year, and body mass index (BMI)
of 18-32kg/m*. Key exclusion criteria included oral steroid use
concurrently or within 4 weeks before the screening visit, COPD
exacerbation requiring oral steroid treatment or hospitalisation
4 weeks before screening, score of 0 on any SPPB component or
other conditions/medications that could influence muscle mass
or function.

RANDOMISATION AND DOSING

Patients were randomised (1:1) to receive either GSK2881078
(women: 1mg; men: 2mg) or placebo once daily orally for 13
weeks. All patients undertook a concurrent standardised home-
exercise programme, Respercise,' delivered via a smartphone
app for 13 weeks from baseline. Respercise constituted daily step
goals and thrice weekly sets of up to four strengthening exercises
(online supplemental materials).

Procedures

Study visits were conducted at screening, day —9, baseline
(day 1), day 14, day 28, day 56, day 80 and day 90, with post-
treatment follow-up at day 132 (online supplemental figure
S1). Patients who discontinued from the study for any reason
returned for safety assessments 42 days after the last dose. The
full schedule of study assessments can be found in the online
supplemental table S2.

Most primary endpoints concerned safety but change from
baseline at day 90 relative to placebo (absolute and percentage
change) in leg strength measured by one repetition maximum
(1-RM) leg press on a pneumatic instrument (A300; Keiser,
Fresno, California, USA) was also a primary endpoint. Primary,
secondary and exploratory endpoints are provided in online
supplemental table S3.

Details of the patient experience of physical activity, disease
impact and experience within the study, as well as additional
procedures are given in the online supplemental material.

Statistical analysis

For all endpoints with multiple postbaseline assessment, the
prespecified analysis plan was based on a mixed model repeated
measures adjusted for treatment, day, treatmentXday and base-
line, with day as the repeated factor. Analyses were conducted
separately by sex. For endpoints with a single postbaseline
assessment, analysis was based on an analysis of covariance with
treatment and baseline as covariate. For change and percentage
change from baseline, adjusted means and corresponding SE of
means and 90% CI are presented for each treatment, together
with estimated treatment differences (GSK2881078—placebo)
and corresponding 90% Cls. The primary efficacy analysis was
based on the ‘analysis population’ (online supplemental table S4),
which comprised all randomised patients who received =1 dose
of study medication and had a baseline and =1 postbaseline
assessment of 1-RM and LBM or other functional endpoints.
All analyses were conducted with SAS software V.9.4. Further
details of the statistical and PK analyses are given in the online
supplemental material.

RESULTS

Participants

Between February 2018 and June 2019, 200 patients were
screened, of whom 97 were randomised into the study. One
patient was randomised in error but did not receive any
treatment. Of the 96 remaining patients, 47 females and 49
males were randomised and dosed. The analysis population
comprised 42 females and 46 males, with 39 females and 38
males completing the study. The primary reasons for withdrawal
from the study were adverse events (AEs); 2 (8%) females and 3
(1290) males in the GSK2881078 group, and 5 (21%) males in
the placebo group (figure 1). Baseline characteristics, including
sex, ethnicity, BMI and FEV, % predicted, did not differ across
treatment groups and cohorts (table 1).

Adherence to exercise

Daily compliance with Respercise, representing mean (SD (SD))
percentage of participant daily data entry for treatment dura-
tion, was similar and >90% in both the GSK2881078 treatment
arms (females: 96.4% (38.2); males: 98.3% (26.5)) and placebo
(females: 95.1% (28.2); males: 92.0% (27.4)).

Day 90 results

Safety

GSK2881078 was well tolerated with few patients discontinuing
treatment due to AEs (table 2).
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Skeletal muscle

200 participants screened

103 participants failed screening

* FEV, (n=31)
* SPPB
>« BMI
* PSA
1 participant - « Liver function abnormalities
randomized in error - 97 participants randomized 'gge
) . * Other
did not receive any treatment
Female Female Male Male
Placebo GSK2881078 Placebo GSK2881078
23 24 24 25

! :

! l

21 completed 18 completed

1 stopping criteria reached | | 2 adverse event

1 subject withdrawal 1 lost to follow-up

1 physician decision

2 subject withdrawal

Figure 1
performance battery.

Most AEs were similar in frequency across placebo and treat-
ment groups. AEs of special interest, such as cardiovascular
effects, drug-related hepatic disorders and dyslipidaemia, were
also similar across treatment groups. There was one case of
benign prostatic hypertrophy in the GSK2881078 treatment
group that was not deemed treatment related, and one case of
acne in the female GSK2881078 cohort. Drug-related AEs for
alanine aminotransferase (ALT) increase (female: 1 (4%); male:
2 (8%)) and aspartate aminotransferase increase (1 (4%) in the
GSK2881078 groups of both cohorts) were observed. There
were two ALT increases greater than three times upper limit of
normal (ULN) (peak ALT: 7.4 XULN and 7 xULN); one male and
one female on treatment with GSK2881078 withdrew from the
study at day 67 and day 28, respectively, due to ALT increase and
both recovered promptly after treatment discontinuation. Both
cases were asymptomatic and without concurrent bilirubin or
alkaline phosphatase elevation. Other reported mild increases in
ALT were transient and often decreased while continuing treat-
ment. Besides the two treatment discontinuations for elevated
ALT, there were two other treatment discontinuations due to
AEs that were deemed treatment-related by the investigator, and
these were diarrhoea and pruritus. The main metabolic changes
for patients taking GSK2881078 were reversible reductions in
fasting glucose and HDL-C (both cohorts) and reversible eleva-
tions in LDL-C, mostly in females. Haematocrit was unchanged,
but there was a trend toward increased platelet counts in the

18 completed 20 completed

5 adverse event 1 stopping criteria reached
1 subject withdrawal 3 adverse event

1 physician decision

CONSORT diagram. BMI, body mass index; FEV, forced expiratory volume in 1s; PSA, prostate-specific antigen; SPPB, short physical

treatment group. No clinically significant difference in overall
mean prostate-specific antigen levels between GSK2881078 and
placebo were observed. There were no deaths and five serious
AEs reported, but these were not considered related to treatment
with GSK2882078.

Efficacy

Study results are summarised in table 3 and table 4. Expressed
as per cent change from baseline, GSK2881078 increased leg
strength in men by 7.0% (90% CI 0.5 to 13.6) but not women
5.2% (90% CI —4.7 to 15.0); changes when expressed as
force in kg were 8.0kg (90%CI —2.5 to 18.4) in women and
11.8kg (90%CI —0.5 to 24.0) in men (figure 2A,B). Increases
in total and appendicular LBM were observed; for total LBM
(tLBM), the treatment difference in the adjusted mean change
from baseline for the GSK2881078 group was 2.1kg (90% CI
1.3 to 3.0) for females and 2.1kg (90% CI 1.0 to 3.3) for males
(figure 2C,D). No relationship between change in leg strength
and LBM was observed (online supplemental figure S2).

The treatment difference in adjusted mean change from base-
line in SPPB total score was 0.2 (90% CI —0.4 to 0.9) for females
and 0.1 (90% CI —0.5 to 0.6) for males. In the 5STS subcom-
ponent of the SPPB, there was a difference of —1.0 s (95% CI
—2.7 to 0.8) for females and —1.9 s (95% CI -5.2 to 1.3) for
males. Moreover, there was no meaningful difference between

Table 1 Baseline patient characteristics”
Female Male
Placebo GSK2881078 Placebo GSK2881078
(N=23) (N=24) (N=24) (N=25)
Age, mean (SD), years 64.7 (7.16) 64.2 (7.93) 64.0 (7.27) 67.2 (6.08)
Ethnicity, n (%)
Black or African American 0 1(4) 2(8) 2(8)
White/Caucasian/European 23 (100) 23 (96) 22 (92) 23 (92)
BMI (kg/m?), mean (SD) 23.9(3.93) 24.2 (3.78) 25.5(4.22) 26.0 (4.51)
Postbronchodilator FEV, % predicted, mean (SD) 46.2 (10.82) 49.6 (9.69) 51.2 (10.63) 48.0 (11.80)

*Baseline characteristics for the all randomised subjects who receive at least one dose of study medication.

BMI, body mass index; FEV,, forced expiratory volume in 1s.;
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Table 2 Safety summary (safety population)

Female Male
Placebo GSK2881078 Placebo GSK2881078
Frequency of events (percentage of overall group)* (N=23) (N=24) (N=24) (N=25)
Any event 19 (83%) 20 (83%) 17 (71%) 19 (76%)
Any severe AEs 1 (4%) 3(13%) 3 (13%) 2 (8%)
AEs leading to withdrawal 0 2 (8%) 5 (21%) 4(16%)
Drug-related AEs leading to withdrawal 0 1 (4%) 0 3(12%)
Drug-related AEs 1 (4%) 3(13%) 1 (4%) 4 (16%)
Any SAEs 1 (4%) 2 (8%) 2 (8%) 0
Drug-related SAEs 0 0 0 0
Any AEs of special interest 3(13%) 6 (25%) 5(21%) 3(12%)
Fatal SAEs 0 0 0 0
SAEs
Diverticulitis 0 0 1 (4%) 0
Infective exacerbation of COPD 1 (4%) 0 0 0
Myocardial infarction 0 1 (4%) 0 0
Cholecystitis 0 1 (4%) 0 0
Adenocarcinoma of colon 0 0 1 (4%) 0
Frequent AEs*
COPD 6 (26%) 7 (29%) 2 (8%) 3 (12%)
Nasopharyngitis 5 (22%) 2 (8%) 1 (4%) 1 (4%)
Arthralgia 0 3 (13%) 2 (8%) 2 (8%)
Muscle spasms 1 (4%) 2 (8%) 0 3(12%)
Back pain 0 3 (13%) 0 2 (8%)
Contusion 3(13%) 1 (4%) 0 0
Headache 0 2 (8%) 0 2 (8%)
ALT increase 0 1 (4%) 0 2 (8%)
Epistaxis 0 0 2 (8%) 1 (4%)
Hypertension 0 1 (4%) 2 (8%) 0
Musculoskeletal chest pain 0 1 (4%) 0 2 (8%)
Blood 25-hydroxycholecalciferol decreased 0 2 (8%) 0 0
Hypotension 0 0 2 (8%) 0

*Frequent AE is defined as occurring in a minimum of 2 patients of any sex for either arm.

AE, adverse event; ALT, alanine aminotransferase; COPD, chronic obstructive pulmonary disease; SAE, serious adverse events.

groups for 4-metre gait speed, incremental shuttle walking test
(ISWT) or endurance shuttle walking test (ESWT). Similarly,
GSK2881078 treatment did not result in increased average steps
per day compared with the placebo groups: mean (SD) change
from baseline was 786 (1440.0) steps per day for females,
compared with —247 (756.4) steps per day with placebo and
611.4 (1499.6) steps per day for males compared with —527.1
(1077.7) steps per day with placebo (figure 3). There was no
clinically relevant difference in change from baseline in respira-
tory measures such as FEV, % predicted or sniff nasal inspiratory
pressure or exploratory measures of handgrip strength (table 4).

Pharmacokinetics

Following multiple dose administration, mean predose drug
concentration showed time-dependent increases from day 14
through day 28 and day 90 with steady state achieved by approx-
imately day 56. Predose drug levels on day 90 in females (mean:
134.6ng/mL) with the 1 mg dose were marginally greater than
corresponding predose drug concentration in males when dose

was normalised from 2 mg to 1mg on day 90 (online supple-
mental table S6).

Post-treatment follow-up period

At day 132, unadjusted mean (SD) percentage change from base-
line in leg strength for the female cohort was 16.9% (17.8) for
the GSK2881078 group and 19.3% (20.0) for the placebo group.
In males, these changes were 8.8% (15.0) for the GSK2881078
group and 5.0% (11.0) for the placebo group. Post-treatment,
at day 132, unadjusted mean change from baseline in tLBM for
females was —0.9kg (2.6) in the placebo group and 1.2kg (1.7)
in the GSK2881078 group, while for males it was —0.6kg (1.5)
for the placebo group and 0.8kg (2.6) for the GSK2881078
group (online supplemental table S7).

DISCUSSION
The SARM, GSK2881078, combined with a home-exercise
training programme, had an acceptable safety profile when
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Table 3 Change in efficacy measures

Female* Male*
GSK2881078
Placebo GSK2881078 Placebo Baseline
(N=21) (N=21) (N=23) (N=23)
Change at Change at Treatment Change at Change at Treatment
day 90 day 90 difference day 90 day 90 difference (N=21)
adjusted adjusted (N=21) at adjusted adjusted at
Efficacy Baseline mean Baseline mean day 90 Baseline mean Baseline mean day 90
measure mean (SD)t  (90% Cl)t mean (SD)t  (90% Cl)t (90%Cl) mean (SD)t  (90% Cl)t mean (SD)t  (90% Cl)t (90%Cl)
1-RM (kg) 109.2 12.3 120.0 203 8.0 168.8 14.2 202.3 26.0 1.8
(40.12) (511t019.6)  (45.81) (12.81027.8) (-2.5t018.4)  (55.11) (551t022.9)  (59.79) (17.7t034.3) (=05, 24.0)
1-RM (% - 12.8 - 17.9 5.2 - 7.2 - 14.2 7.0
change from (5.9 to 19.6) (10.9t0 25.0) (-4.7,15.0) (2.5t011.8) (9.7 t0 18.6) (0.5t0 13.6)
baseline)
tLBM (kg) 36.6 -0.5 36.9 1.6 2.1 51.4 -0.4 52.4 1.7 2.1
(5.04) (-1.1100.0)  (4.99) (1.0t02.2) (1.3t03.0) (8.41) (-1.3t00.4) (7.09) (0.9t02.5) (1.0t03.3)
SPPB score 9.5 0.3 9.6 0.5 0.2 10.1 0.4 9.9 0.5 0.1
(1.47) (-0.2,0.7) (1.56) (0.0,1.0) (-0.4,0.9) (1.20) (0.0,0.8) (1.29) (-0.5t00.8) (-0.5t00.6)
5STS (s) 16.2 =11 15.6 -2.3 -1.0 13.7 1.1 13.9 -0.8 -1.9
(6.51) (-2.2100.1)  (5.14) (-3.3t0-0.8) (-2.7100.8) (2.24) (-12t03.5) (2.34) (-31t01.5) (-5.2t01.3)
4mGS (s) 4.60 -0.0 45 -0.1 -0.0 45 -0.1 4.6 -0.4 -0.2
(1.08) (-0.4t003) (1.19) (-05t00.3) (-0.6,0.5) (1.06) (0.4,0.1) (1.11) (-0.6t0-0.2) (-0.5,0.1)
ESWT (s) 224.6 -6.5 316.1 46 1.1 253.4 105.1 297.0 -44.2 -149.3
(78.93) (-51.9t0 38.8) (251.91) (-45.0t0 54.1) (-57.1t079.2) (121.42) (12310 197.9) (116.39) (-132.1to (—280.6 t0 18.1)
43.6)
ISWT (m) 318 -10.5 363.8 -17.2 -6.7 341.3 -7.5 399.1 -42.3 -34.8
(106.38) (-35.5t0 14.4) (144.41) (-429t084) (-42.71029.2) (105.41) (-34.21019.3) (143.75) (-67.6 to (-72.0t0 2.4)
-16.9)
CAT score 20.2 -1.3 18.1 -2.2 -0.9 17.6 -1.4 16.7 0.8 2.2
(6.08) (-2.61t00.1)  (6.86) (-3.6t0-0.7) (-2.9t01.1) (6.18) (-3.0t00.1)  (6.98) (-0.7t02.3) (0.0t 4.5)
SGRQ-Cscore  48.4 -39 41.8 -0.9 3.0 435 -1.7 39.5 0.4 2.1
(15.88) (-6.8t0-1.0) (13.69) (-41t023) (-1.4t07.4) (14.89) (-49t01.5  (16.69) (-0.2.6t03.4) (-2.31t06.5)

*Results for analysis population (N=21 each for female placebo and GSK2881078 groups and N=23 each for male placebo and GSK2881078 groups; for individual analyses, n ranged from 16 to

23).

tResults reported as mean (SE) for baseline visits, adjusted means (90% Cls) for repeated measures mixed models for endpoints measured at more than one study time point, and as mean (90%

Cls).

CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; ESWT, endurance shuttle walk test; ISWT, incremental shuttle walk test; 4mGS, 4m gait speed; 1-RM, one-repetition
maximum; SGRQ-C, St George's Respiratory Questionnaire-COPD; SPPB, short physical performance battery; 55T, five-repetition sit-to-stand; tLBM, total lean body mass.

administered in patients with COPD, stratified by functional
limitation based on the sit-to-stand test. Treatment resulted in
meaningful increases in LBM in males and females, accompanied
by an increase leg strength in males, when expressed as per cent
change. The magnitude of changes in LBM were similar to those
observed for GSK2881078 in age-matched healthy volunteers,"
arguing against the concept of anabolic resistance in COPD.

Critique of the method
It may be argued that our choice of endpoints is not pertinent to
quality of life in patients with COPD (eg, compared with exer-
cise capacity). The primary aim of this study was to assess the
safety and feasibility of SARMs as a medicine in COPD. For this
reason, many of the endpoints related to safety, and the efficacy
outcome was 1-RM. This is a practical test of muscle strength
and is directly relevant to muscle cross-sectional area and thus
the anabolic power of a medicine. In concept, it is similar to the
maximal voluntary contraction force, but the latter is a contin-
uous variable, whereas the 1-RM is an integer variable being the
largest weight the patient can lift and has been widely used in
prior anabolic studies."® It is the locomotor muscles, which are
primarily affected in COPD and thus 1-RM is more relevant
to physical function and quality of life than measures of body
composition such as BMI or fat-free mass index.

Many anabolic compounds fail to demonstrate improved
functional outcomes, whether it is the stair-climb test,"

6-minute walk test,?’ leg strength,* ?! constant work rate exer-

cise’® ?' or HRQoL." 2* 2! We were similarly unable to demon-
strate improvements in functional endpoints such as the ISWT
and ESWT, and it may require a larger study to observe an
impact on functional outcomes, including those for which we
saw trends to improvement especially daily physical activity (step
counts), which, numerically, approached a clinically meaningful
magnitude.”?* We would highlight that this study was known to
be not powered to generate statistically significant benefits in the
secondary endpoints.

It might also be argued that the gain in strength that we
observed was too small to effect outcomes. However, the
combined effect of training and GSK2881078 in 1-RM (17.9%
for women and 14.2% for men) using a straightforward pre—
post intervention comparison is of a similar order of magnitude
to other interventions that were associated with increased exer-
cise capacity, including PR (14%)% and quadriceps neuromus-
cular electrical stimulation (10.5%).%*

Since we used a concurrent exercise programme, it remains
unknown what the value of GSK2881078 used in isolation
might be, although prior experience with testosterone suggests a
synergistic effect of androgens and training. Since PR is known
to be beneficial, we suggest that regulators and payers will be
most interested in quantifying those effects of anabolic therapies
which are additional to PR, although this might not preclude
use of this class of compounds in patients unable to access PR if
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Table 4 Secondary and exploratory outcomes

Female* Male*

Placebo (N=21) GSK2881078 (N=21) Placebo (N=23) GSK2881078 (N=23)
Efficacy measure Baselinet Day 90t Baselinet Day 90t Baselinet  Day 90t Baselinet Day 90t
FEV, 46.4 (11.19) 46.8 (11.89) 48.7 (9.53) 47.8 (9.87) 51.9(10.19) 53.9(10.64) 47.3 (11.73) 48.3(13.13)
(% predicted)
SnIP 66.5 (18.47) 66.5 (19.76) 58.1(18.79) 57.8(19.32) 78.7 (27.33) 80.8(31.99) 72.2 (26.11) 75.9 (30.02)
(cm H,0)
Average steps/day 3097.6 (1571.42)  3091.6 (1747.82) 3937.1 (2790.79) 4712.9 (3398.26) 3361.4 2657.2 3603.5(2138.55)  4591.2 (3054.74)

(2140.77) (1526.58)

D-PPAC 57.7 (9.50) 61.0 (11.62) 60.8 (8.20) 61.2 (12.25) 57.6 (7.53)  58.4(7.89) 60.6 (11.00) 60.7 (12.40)
total score
D-PPAC 49.4 (11.25) 53.0 (12.75) 49.3 (12.29) 54.2 (15.04) 45.6 (13.12) 45.7 (10.42) 52.5(11.82) 52.3 (16.51)
amount average
D-PPAC 66.0 (14.42) 68.9 (15.05) 72.3(12.22) 68.1 (16.02) 69.5(11.84) 71.1(12.63) 68.7 (14.68) 69.1 (16.30)
difficulty average
Handgrip strength 20.9 (6.99) 21.1 (5.95) 21.3(4.72) 21.8 (6.08) 33.4(8.88) 35.4(8.34) 34.4 (8.17) 35.0 (7.85)
(kg)*

No clinically meaningful differences between GSK2881078 and placebo groups were observed for HRQoL and other patient-reported measures.

*Results for analysis population (N=21 each for female placebo and GSK2881078 groups and N=23 each for male placebo and GSK2881078 groups; for individual analyses, n
ranged from 16 to 23).

tValues reported as unadjusted mean (SD).

+Handgrip strength was measured using the right hand.

D-PPAC, Daily PROactive; FEV,, forced expiratory volume in 1s; HRQoL, health-related quality of life; SniP, sniff nasal inspiratory pressure.
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Figure 2 Changes in muscle strength (A) and (B) and LBM (C) and (D). (A) and (B) Changes in muscle strength (adjusted means and 90% Cl),
measured by 1-RM percentage change from baseline at day 28, day 56 and day 90 in females (3A) and males (3B). The number of participants

at baseline, day 28, day 56 and day 90 were: GSK2881078 1 mg: 21, 20, 18 and 18; female placebo: 21, 21, 20 and 19; GSK2881078 2 mg: 23,

23,21 and 20; and male placebo: 23, 22, 21 and 18. Estimates were calculated from a repeated measures mixed model, including the following
covariates: treatment, day, treatmentxday and baseline leg press strength, with day as the repeated factor. (C) and (D)Changes in tLBM, measured

by dual-energy X-ray absorptiometry percentage change from baseline at day 28, day 56 and day 90 in females (3C) and males (3D). The number of
participants at baseline, day 28, day 56 and day 90 were: GSK2881078 1 mg: 20, 19, 17 and 17; female placebo: 21, 21, 21 and 21; GSK2881078 2 mg:
22,22, 18 and 18; and male placebo: 20, 20, 17 and 15. Estimates were calculated from a repeated measures mixed model, including the following
covariates: treatment, day, treatmentxday and baseline tLBM, with day as the repeated factor. 1-RM, one-repetition maximum; LBM, lean body mass;
tLBM, total lean body mass.
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efficacy could be demonstrated. A home-based programme was
used for practicality, and although we accept that it might not
be as effective as a supervised programme,” such a programme
offers the opportunity to standardise global clinical trials, and
could potentially be offered for maintenance of benefits in
combination with an anabolic therapy if approved. Our home-
based programme was a combined programme consisting of
resistance and endurance training, and as such was recapitulating
elements of PR in trying to improve both strength and exercise
capacity, both of which are important for improving activities of
daily living in patients with COPD; we did not study the effects
of resistance or endurance training in isolation.

Our study is not without limitations. The relatively small
sample size, which was further limited by separating analyses
by gender, may have resulted in insufficient power to demon-
strate treatment superiority, making it difficult to draw defini-
tive conclusions regarding functional outcomes. The multicentre
nature of this study may also contribute to increased variability
in functional measures, which already are known to have
considerably high intrasubject SD. Specifically, the study sample
size was calculated on the basis of results from a single centre
randomised control study in COPD, whereas in our multicentre
study, we observed SD in the 1-RM measure of almost twice
that of observed by Casaburi ez al," although the variability in
1-RM was more comparable to that observed by Polkey et al
in their multicentre randomised control trial.*® The lack of an
effect on disease-specific HRQoL measures suggests that more
focused measurement of the patient experience of anabolic
effects is required for future studies. The anabolic benefits from
GSK2881078 may be more potent in a weaker or cachectic popu-
lation®® experiencing active weight loss, than in the population
evaluated here. Acute exacerbations of COPD were an exclusion
criterion for our study, and we conducted analyses including
patients who exacerbated during the study as well as excluding
those patients, but the latter severely limited the numbers of study
patients for analysis. While patients with COPD with frequent
exacerbations are among a group most likely to benefit clini-
cally from anabolic therapies,”” studying this group in shorter
duration clinical trials, especially where study numbers are small,
is difficult without the confounding effect of acute muscle loss
within a short period.?® #* Although the per-protocol population
who did not have any exacerbations requiring treatment with
steroids was very small, it was encouraging that findings from

A
Sex: Female
2400 A
2000
1600
1200
800

in average daily steps

Change from baseline

—-1600 L,
Baseline

T T
Day 56 Day 90
—e— GSK2881078 1.0 mg —e— Placebo

this group did not materially change our conclusions (online
supplemental table S5).

Lack of an improvement in patient-reported outcomes such
as the St George’s Respiratory Questionnaire-COPD-specific
version, COPD Assessment Test and Daily PROactive eDiary
(D-PPAC) indicate that measuring HRQoL endpoints for
anabolic therapies is complex. Increased leg strength was not
fully reflected in these measures, which assess both a more
holistic and more distal aspect of disease experience. Addition-
ally, in the case of D-PPAC, differential change in each of the
domain scores may be expected™: increased activity may also
result in an accompanying increase (worsening) in difficulty
performing physical activity due to increased demands from
more tasks.

Significance of the findings

Earlier SARMs did experience some problems such as liver
enzyme disturbances; here, we confirmed that the main
treatment-related AEs were only the known class effects of HDL
lowering, which were fully reversible, and elevation in liver
enzymes, which was transient in most subjects. Against this back-
ground, it is encouraging that GSK2881078 could be safely used
in patients with COPD.

Several prior studies have evaluated anabolic steroids in
COPD, for example,’®*! but these were not stratified by func-
tional limitation. Similarly a prior study, investigating activin 2b
receptor blockade®® used entry criteria based on body composi-
tion rather than functional performance. Thus, this was the first
study for an anabolic compound that selected patients based on
physical function impairment or leg muscle weakness. 5STS was
chosen as a stratification tool because it was strongly associated
with quadriceps strength® and hospitalisation® in the ERICA
cohort of 729 people with a wide range of COPD severity,
suggesting that 5STS was clinically useful for discriminating
magnitude of leg muscle weakness in patients with COPD. Our
aim was to evaluate a strategy, which allowed room for func-
tional improvement, and yet excluded patients who were too
frail to demonstrate improvement in a functional endpoint in
a clinical trial setting (10% of the patients in the ERICA cohort
were unable to perform the 5STS, while 29% of patients had
the maximum score of 4). The 5STS has the added advantage
of being performed in less than § min in the outpatient setting,
with a standard chair and stopwatch or smartphone being the

B
Sex: Male
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Figure 3 Change in daily step counts*. *Change from baseline in average daily step count measured by actigraphy at baseline, day 56 and day 90
for placebo and GSK2881078 treatment groups for (A) females and (B) males. Participants wore an accelerometer for 7 days continuously; data were
analysed for participants with a minimum of 8-hour daily wear time for at least 4 days. Note: the number of participants at baseline, day 56 and day

90 were: GSK2881078 1 mg: 20, 14 and 17; female placebo: 20, 17 and 17; GSK2881078 2mg: 21, 17 and 14; and male placebo: 20, 14 and 14. Error

bars indicate +SD from the mean.
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only equipment required. We, therefore, propose the 5STS as a
screening tool for future studies of anabolic therapies enrolling
patients with COPD, or other chronic conditions, especially
given the lack of consensus for a clinical tool to diagnose muscle
weakness. Consistent with this view, the SPPB and the 5STS have
been proposed as stratification or identification tools in both the
sarcopenia guidance®® and by the European Medicines Agency.>*

As discussed in the protocol, the sample size was calculated on
1-RM from a single-centre study of testosterone supplementa-
tion in male patients with COPD, where much less variability was
observed. It is, therefore, encouraging that an increase in LBM
were observed in both men and women, and that improvements
were observed in men, although only when expressed as percent
change from baseline rather than in kilogramme. Nevertheless,
the trends observed for strength were favourable suggesting that
for this outcome, and for many of the secondary outcomes, a
statistically significant result could potentially be obtained if a
large enough study were undertaken; data from this multicentre
study, and that from Polkey et al, can help inform future studies
in this regard.

The increase in leg strength and LBM demonstrated in males
was close to that demonstrated with testosterone supplementa-
tion in males with low endogenous testosterone,'* and treatment
effects on LBM confirm that GSK2881078 is a potent anabolic
agent, with PK data supporting that a maximal effect for LBM
gain was seen at the doses used. We did not see a strong rela-
tionship between increases in leg strength and increased LBM,
however. Taken together with the prior results of a study of
activin IIb receptor inhibition, which showed improvements
in thigh muscle volume,? these data suggest there that skeletal
muscle synthesis in COPD is not a primary limitation to explain
loss of muscle mass.

It is of value to speculate how one might use this class of
medicine, if efficacy could be demonstrated. In this context, the
link between poor physical performance and both admission
and readmission should be noted. One context of use could be
in patients discharged after AECOPD with the aim of reducing
readmission; however, since the majority of readmissions occur
within the first month, it is arguable that insufficient muscle
function could be gained in time to impact this endpoint. More
promising could be seasonal use of an anabolic medicine in the
summer months with the aim of building muscle to reduce the
chances of admission during the winter when infective triggers
for AECOPD are more prevalent. This use would also be within
the safety data described in the current study, particularly since
due to the long half-life of GSK2881078 gains in LBM remained
evident after 90 days dosing (ie, at day 132) in comparison to
baseline in the treatment arm (online supplemental table S6).
This is in contrast to continued decline of LBM below baseline
levels in the placebo arms (online supplemental table S7).

There is unequivocal support among physicians and patients
that muscle weakness is a problem facing a large proportion of
patients with chronic disease, including COPD. However, there
remains several barriers to development of suitable therapeutic
compounds for muscle weakness. Even though SARMs, such as
GSK2881078, have an acceptable safety profile, demonstrating
benefit in terms of functional outcomes is difficult in smaller,
earlier phase trials, while the absence of recognition by the regu-
lators of a validated biomarker continues to act as an obstacle
to development of this class of compounds in COPD and other
conditions.*’

In conclusion, the SARM, GSK2881078, has an acceptable
safety profile, and combined with a home-based exercise training
programme, leads to increased LBM in people with muscle

weakness and COPD. Our findings support a call for additional
studies to assess the impact of combined SARM and exercise
training therapy in a larger population with COPD, including
patient-centred outcomes.
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METHODS

Randomization and dosing

The randomization code was generated by a validated computerized system under the auspices of
Clinical Statistics at GSK. Separate randomizations were generated for each gender, and the
randomization process assigned the container number for study treatment. Each participant
received blinded study treatment with unique container numbers, which was distinct from the

randomization numbers.

Procedures

Respercise was developed by GSK,[1] based on the SPACE rehabilitation program from the University
of Leicester, UK.[2] The program comprised up to four strengthening exercises (bicep curls, upright
rows, sit-to-stand, and stair climb) performed three-times weekly with a target of three sets of eight
repetitions each, with resistance gradually increasing via increasing Theraband resistance based on
individual performance. There was an additional daily physical activity goal set according to baseline
and daily performance, based on input of daily step counts via a wrist-worn activity tracker (Vivofit;

Garmin, Kansas City, KS, USA).

In addition to the St George’s Respiratory Questionnaire-COPD-specific version and COPD
Assessment Test used to measure health-related quality of life in this study, patient experience of
physical activity was measured using the daily PROactive (D-PPAC) eDiary, a hybrid tool comprising a
daily questionnaire and outputs from a triaxial physical activity monitor (GT9X; Actigraph, GT9X,
Pensacola, FL, USA) worn for 7 days and dispensed at four time points: screening; Day -9 (baseline);
Day 56; Day 80 (end of treatment). During these periods, patients also rated their physical activity
daily using the D-PPAC. Patients also completed two global questions: Patient Global Impression of
Change and Patient Global Rating of Severity at similar time points (Table S2). Patients completing
the study also participated in an exit interview exploring disease impact and experience within the

study. Study endpoints are described in Table S3.

Spirometry was performed according to American Thoracic Society/European Respiratory Society
guidelines.[3] Blood samples were collected for measurement of pharmacokinetics (PK) of
GSK2881078 and for safety, hematology, and blood chemistry. Routine urinalysis, vital signs, and

electrocardiograms were also performed.
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Patients performed a practice incremental shuttle walking test during screening, before repeating
this test at the baseline visit; the greater of the two measurements of distance walked was used to
determine walking speed during the endurance shuttle walking test (ESWT) assessment. ESWT was
performed at baseline and Day 90; if at baseline the ESWT lasted for 20 minutes or more, it could be

repeated at the next level (greater walking speed) following a 30-minute rest.

Pharmacokinetic analysis

To evaluate the PK profile of GSK2881078, plasma samples were collected and assayed using a
validated analytical method[4] based on protein precipitation, followed by high-performance liquid
chromatography—tandem mass spectrometry/mass spectrometry analysis. The lower limit of
quantification for GSK2881078 was 500 pg/mL. Analytical computer systems included Analyst
version 1.6.2 and SMS2000 version 3. Trough GSK2881078 plasma concentration data were
summarized at different time intervals over 90 days. To compare pre-dose drug levels on Day 90

between females and males, the dose of GSK2881078 was normalized from 2 mg to 1 mg.

Statistical analysis

The sample size was determined using an estimation approach based on the percentage change
from baseline in strength endpoint. Sample size was planned such that for each sex, 20 evaluable
patients enrolling to each treatment group would give a half width of a 90% confidence interval for
the treatment difference of 5.8%. A standard deviation of 10.9% was assumed. A target of 25
randomized patients per sex for each treatment arm would be expected to result in 20 evaluable

patients.

A sensitivity analysis was also conducted on the primary endpoint based on the ‘per-protocol’
population (Table S4 and Table S5). The per-protocol population consisted of patients in the analysis
population who were compliant with protocol-specified criteria (e.g., those who did not take any
prohibited medications, those who completed the end of treatment D-PPAC, lean body mass and all
of the functional assessments, or those who did not permanently discontinue the treatment during
the study treatment period) and who did not experience a COPD exacerbation, which needed
treatment with steroids, during the treatment phase of the study. The ‘safety population’ comprised
all patients who had received at least one dose of study medication. The ‘PK population’ comprised
all patients who had been dosed with GSK2881078 (Table $4) and for whom a PK sample was

obtained and analyzed.
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Table S1: Enrolment by site

Country Site Address Number Sex Mean | Smoking
number randomised Age status
(Male: | (yr) (%current
Female) smokers)
Germany | 234311 Woehrendamm 80, Pulmonary Research Institute at 18 9M:9F | 66 56%
LungClinic Grosshansdorf, Schleswig-
Holstein, Grosshansdorf, Germany
Germany | 234812 Schaumainkai 101-103,, Pulmonology, IKF Pneumologie 15 7M : 8F | 62 40%
Frankurt - Clinical Research Center Respiratory
Diseases, Hessen, Frankfurt, Germany, 60596
United 234312 Fulham Road, Royal Brompton Hospital, London, United 2 iM:1F | 69 0%
Kingdom Kingdom, SW3 6HP
United 234692 Glenfield Hospital, Groby Road, University Hospitals of 7 2M:5F | 70 57%
Kingdom Leicester NHS Trust, Leicestershire, Leicester, United
Kingdom, LE3 9QP
United 2343881 249 Westminster Bridge Road, Guy's and St Thomas' NHS 1 1M 58 0%
Kingdom Foundation Trust - St Thomas' Hospital, London, Greater
London, United Kingdom, SE1 7EH
United 235911 Hill End Road, Department of Respiratory Medicine, Harefield | 2 2M 69 50%
Kingdom Hospital, Middlesex, Harefield, United Kingdom, UB9 6JH
United 232851 CDCRC Building, 1124 W Carson Street, Rehabilitation Clinical 5 3M:2F | 66 20%
States Trials Center, Los Angeles Biomedical Research Institute at
Harbor-UCLA Medical Center, California, Torrance, United
States, 90502
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United 234694 485 Simuel Road, Spartanburg Medical Research, South 16 7M:9F | 68 63%
States Carolina, Spartanburg, United States, 29303
United 234769 7th Floor, Parkinson Pavilion, 3401 N. Broad Street, Temple 1 1F 64 0%
States University School of

Medicine, Pennsylvania, Philadelphia, United States, 19140
United 235321 141 Harold Flemingcourt, VitaLink Research, South 26 14M : 63 70%
States Carolina, Spartanburg, United States, 29303 12F
United 234308 Suite 1, 4085 University Boulevard South, Jacksonville Center 3 3M 69 67%
States for Clinical Research, Florida, Jacksonville, United

States, 32216

Total 96*

*0Of 97 randomized participants, one was randomized in error.
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Table S2: Study visits and assessments

Procedure Screening Treatment period (13 weeks) Follow-up? Notes
V1 V2 V9
(up to Day -9 V3 V4 V5 V6 V7 V8 Unscheduled (42 days
30 days Baseline Day Day Day Day Last visit ! post last
before Day 1 14 28 56 80 dose dose)
Day 1) 90
S -11to- -2to 12— 24— 52— 76— There should be an attempt to conduct all assessments for a visit
Vi - -11 —91 126-14
isit window (days) 30to 7 Day 1 16 | 322 | 60 | 84 | B 6-140 | yithin a single day.?
Informed consent, Obtained prior to performing any study-related procedures.
demography/medical/medication/drug/alcoho X
| history/HIV, hepatitis B and C screening
Physical exam, 12-lead ECG, vital signs X X X X X X X X
Hematology (full blood count)/clinical Participants should fast overnight for at least 8 h prior to
chemistry (creatinine, urea and electrolytes, X X X X X X X X collection of these samples.
liver function tests, glucose)
HbAlc X X
hsCRP, fibrinogen X X X
25-0OH vitamin D total, 25-OH vitamin D2, X X X
25-OH vitamin D3
Lipid panel X X X X X X X
Obtain after participant is randomized.
Genetic sample X
- . Times of dose administration for the two doses immediately
Ph ki | x4 X4 X® x4 X
armacokinetic sampling preceding a PK sample should be accurately recorded.
Reproductive tissue biomarkers X X X X X
PSA X X X X X X
Bone biomarkers X X X X
Exploratory biomarkers X X X X X X
Urinalysis X X X X
DXA X X X X X
Spirometry, Sniff Nasal Inspiratory Pressure, Follow ATS/ERS guidelines
) X X X X
Handgrip Strength
Leg strength, Short Physical Performance X X X X X X
Battery
Incremental Shuttle Walk Test X X X Practice Incremental Shuttle Walk Test conducted at Day -9
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Procedure Screening Treatment period (13 weeks) Follow-up? Notes
V1 V2 V9
(up to V3 Unscheduled (42 days
30 days Baseline visit ! post last
before Day 1 dose)
Day 1)

Endurance Shuttle Walk Test, St George
Respiratory Questionnaire-COPD, Patient
Global Rating of Severity

COPD Assessment Test

Patient Global Impression of Change

Physical activity monitor dispensed at screening, Day -9, Day 56,
and Day 80 visits. Activity monitor should be worn for 7 days at
each time point and returned at the next visit.

Participants will receive training for the exercise program at Day -
9, and will formally begin exercises on Day 1

Daily PROactive Physical Activity in COPD
instrument and Physical Activity Monitor

Monitored home exercise program

Patient exit interview

Randomization All baseline assessments must be obtained prior to randomization.

Study treatment provided to participant

Study treatment ================

Study treatment accountability by study site

AE, SAE, concomitant medication review

Optional sub-study measures
Cardiac and liver MRI (additionally prostate
MRI)

MRI is an optional assessment undertaken at participating
centers only.

Adapted schedule of activities from study protocol: procedures grouped together according to time points for collection.

1. Anunscheduled clinic visit could occur at any time if the investigator believed an unscheduled visit was clinically warranted. Individual listed assessments were
optional and were performed as needed to follow unresolved findings of clinical concern.

2. Asstated in the protocol (Section 8.2), if a participant decided to withdraw or was withdrawn by the responsible physician, the reasons for withdrawal and the
results of any relevant tests were recorded in the CRF and the planned safety follow-up procedures were performed, where possible. These included physical
examination, 12-lead ECG, vital signs, blood tests, urinalysis and concomitant medication review as listed for the follow-up visit (Visit 9).

3. Attempted to conduct all visits within a single day, however, the baseline (Day 1) and last dose (Day 90) visits required participants to visit the study center on
more than one day in order to complete MRI and DXA scans, and possibly other assessments. These scans, and any other assessments, were conducted within the
specified visit window, and prior to randomization at the baseline visit.
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4. PKsample taken prior to dosing in the clinic

5. PKsample taken 1-4 h post-dose (sites ensured that a range of times were sampled within this time window for different participants, ie, all PK samples were not
taken at 1 h post-dose or 2 h post-dose).

6. PKsample taken 5-8 h post-dose (as above, sites ensured that a range of times are sampled within this time window for different participants).

7. At Visit 3 baseline Day 1 and Visit 8 last dose Day 90, the participants returned the Daily PROactive Physical Activity in COPD Instrument and the Physical Activity
Monitor to the site. Participants were not dispensed the Daily PROactive Physical Activity in COPD Instrument and the Physical Activity Monitor at the end of these
visits.

8. All MRl scans (cardiac MRI, liver MRI and, if applicable, prostate MRI) were scheduled on the same day. Acquisition of the cardiac MRI were prioritized above the
other two scans if it becomes unfeasible to perform all the MRI scans.

AE, adverse event; ATS, American Thoracic Society; COPD, chronic obstructive pulmonary disease; DXA, dual-energy X-ray absorptiometry; ECG, electrocardiogram; ERS,
European Respiratory Society; HbAlc, glycated hemoglobin; hsCRP, high sensitivity C-Reactive Protein; HIV, human immunodeficiency virus. MRI, magnetic resonance
imaging; PK, pharmacokinetic; PSA, prostate-specific antigen; SAE, serious adverse event.
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Table S3: Primary, secondary and exploratory endpoints

Primary endpoints

Change from baseline at Day 90 (absolute and percentage change) in leg strength

Safety and tolerability as assessed by clinical monitoring of blood pressure, heart rate,
electrocardiogram, and laboratory data, and adverse event reporting

Secondary endpoints

Change from baseline at Day 90 in appendicular, and total lean mass assessed by dual-energy
X-ray absorptiometry

Change from baseline at Day 90 in total SPPB score and its components (time for 55TS and
4mGS)

Change and percent change from baseline at Day 90 in peak performance from the ISWT

Change from Baseline at Day 90 in CWR duration from the ESWT

Change from baseline at Day 90 in CAT score

Change from baseline at Days 56 and 90 in the D-PPAC score (individual score, difficulty
components and total score)

Change from Baseline at Day 90 in physical activity measures as assessed via an
accelerometer, including mean number of steps, mean ratio of vector magnitude unit/wear
time and mean moderate/vigorous activity duration

Change from baseline at Day 90 in SGRQ total score
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Change from baseline at Days 56 and 90 in sniff nasal inspiratory pressure used to assess
inspiratory muscle strength

Change from baseline at Days 56 and 90 in FEV1 %

Pharmacokinetic parameters of GSK2881078

Summary of PGIC analyzed at Days 14, 28, 56, 90, and Day 132

Summary of PGRS analyzed at Days 1 and 90

Exploratory endpoints

Change from baseline at Day 90 in handgrip strength

Patient insights on experience from exit interviews

Adherence to exercise program (daily physical activity and thrice-weekly strengthening
exercises)

Changes from baseline in hepatic, cardiac and prostate (males only) structure and function as
assessed by MRI

4AmGS, 4-meter gait speed; 5STS, five-repetition sit-to-stand; CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; CWR, constant
work rate; D-PPAC, Daily PROactive; ESWT, endurance shuttle walking test; FEV1, force expiratory volume in 1 second; ISWT, incremental shuttle walking
test; LBM, lean body mass; PGIC, Patient Global Impression of Change; PGRS, Patient Global Rating of Severity; SGRQ, St George’s Respiratory
Questionnaire; SPPB, short physical performance battery
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Table S4: Study populations

Population Female Male
Placebo GSK2881078 Placebo GSK2881078

Screened 23 24 24 26
Enrolled 23 24 24 26
All participants 23 24 24 25
Safety 23 24 24 25
Analysis 21 21 23 23
Per protocol 14 14 11 12
Pharmacokinetic 0 21 0 24

Screened=all participants who were screened for eligibility and allocated a subject number. Enrolled=all participants who passed screening and entered the study.

All participants=all randomized participants who received at least one dose of the study medication. Safety=all randomized participants who received at least one dose of
study medication. Analysis population=participants in the ‘All Participants’ population having baseline and at least one post-baseline assessment of the lean mass or
PROactive scores or any of the functional endpoints. Per-protocol (PP)=any Analysis population participants who were compliant with protocol-specific criteria and who did
not experience an exacerbation during the treatment phase of the study. Participants with specified protocol deviations and those failing to complete the Week 13
functional assessments or PROactive scores or lean mass were excluded. Pharmacokinetic (PK)=participants in the ‘All participants’ population for whom a PK sample was

obtained and analyzed for GSK2881078. All available data were used in the analyses as defined in the populations above. Missing values were not imputed.

11
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Table S5: Per-protocol population

Female Male
Placebo GSK2881078 Placebo GSK2881078
(n=14) (n=14) Treatment (n=11) (n=12) Treatment
difference difference
Baseline Change at Baseline Change at (n=14) at Day 90 Baseline Change at Change at Change at (n=12) at Day 90
Mean (SD) Day 90 Adjusted Mean (SD) Day 90 Adjusted (90% C1) Mean (SD) Day 90 Adjusted | Day 90 Adjusted | Day 90 Adjusted (90% C1)
mean (90% Cl) mean (90% Cl) mean (90% Cl) mean (90% Cl) mean (90% Cl)
1-RM (kg) 109.2 (40.12) 8.4(0.6,16.3) 120.0 (45.81) | 27.4(19.5,35.5) | 19.0(7.7,30.2) 168.8 (55.11) 18.2 (6.0, 30.4) 202.3 (59.8) 21.2(9.5,32.9) | 3.0(-14.1,20.1)
1-RM (%
change from ; 7.7 (0.8, 14.6) ; 24.6(17.7,315) | 16.9(7.1,26.7) ; 9.1(2.9,15.2) ; 11.4(55,17.2) | 2.3(-6.4,10.9)
baseline)

Results for per protocol for primary endpoint. Results reported as adjusted means (90% Cls) for repeated measured mixed models. Results reported as mean (SE) for

baseline visits.

1-RM, 1-repetition maximum; Cl, confidence interval; SD, standard deviation; SE, standard error.
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Table S6: Summary of plasma concentration time data on Days 14 to Day 90 in females and males (PK population)

Treatment: GSK2881078 1.0 mg (N=21)

Analyte: Plasma: GSK2881078: concentration (pg/mL)

Analysis visit Planned n No. Mean (95% CI) SD Median Min. Max
relative imputed
time
Visit 4, Day 14 Predose 21 0 78923-8 (64675-9,93171-7) 31300-69 74600-0 20500 152000
Visit 5, Day 28 Predose 20 0 96630-0 (72303-3,120956-7) 51978-61 88750-0 13400 210000
1-4 h 19 0 1112526 (89411-4,133093-8) 45315-14 110000-0 10600 196000
Visit 6, Day 56 5-8 h 18 0 123216-7 (92995-3,153438-0) 60772-32 103400-0 31400 235000
Visit 8, Day 90 Predose 18 0 134638-9 (94761-5,174516-3) 80189-65 113000-0 36900 299000
Analyte: Plasma: GSK2881078: concentration (pg/mL)
Treatment: GSK2881078 2.0 mg (N=24)
Analysis visit Planned n No. Mean (95% Cl1) SD Median Min. Max
relative imputed
time
Visit 4, Day 14 Predose 24 0 120558-3 (105573-6,135543-0) 35486-62 115500-0 29200 201000
Visit 5, Day 28 Predose 23 0 148095-7 (121205-7,174985-6) 62182-97 154000-0 22900 267000
1-4h 23 0 160195-7 (133895-2,186496-1) 60819-74 155000-0 52100 337000
Visit 6, Day 56 5-8h 20 0 187185 (156288-0,218082-0) 66017-13 190000-0 41800 286000
Visit 8, Day 90 Predose 20 1 184170 (150906-9,217433-1) 71072-75 196000-0 0 265000

Note: No. imputed=number of subjects who had concentration below lower limit of quantification and concentration value imputed to zero. If more than 30% of values are
imputed, then SD will not be displayed.

Cl, confidence interval; PK, pharmacokinetic; SD, standard deviation.
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Table S7: Change in efficacy measures at Day 90 and Day 132 follow-up period

Variable Baseline for GSK2881078 Change from baseline Change from baseline Baseline for placebo Change from baseline Change from baseline
for GSK2881078 at Day | for GSK2881078 at Day for placebo at for placebo at
90 132 Day 90 Day 132
Females
n=17 n=17 n=17 n=18 n=18 n=18
1-RM % change from 120.9 (47.91) 20.1(19.41) 16.9 (17.80) 115.3 (36.95) kg 13.4 (17.09) 19.3 (20.01)
baseline (kg)
n=16 n=16 n=16 n=19 n=19 n=19
tLBM (kg) 37.6 (5.12) 1.60 (1.76) kg 1.2 (1.65) kg 36.7 (5.23) kg -0.5 (1.45) -0.86 (2.59)
Males
n=20 n=20 n=20 n=17 n=17 n=17
1-RM (% change from 210.3 (56.44) 13.9(12.73)% 8.8 (14.95) % 169.7 (63.21) kg 8.0 (10.68) % 5.0(11.03)%
baseline)
n=18 n=18 n=18 n=14 n=14 n=14
tLBM (kg) 52.4 (7.08) 1.5(2.20) 0.8 (2.60) 49.9 (8.29) -0.4 (1.89) -0.6 (1.49)

Data reported as unadjusted mean (SD). Results for subjects with non-missing baseline, Day 90, and follow-up data.

1-RM, 1-repetition maximum; SD, standard deviation; tLBM=total lean body mass.
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Figure S1: Study schematic
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*COPD Assessment Test was scheduled on Days 1, 56, and 90; SGRQ-C was scheduled on Days 1 and 90.

COPD, chronic obstructive pulmonary disease; SGRQ, St George’s Respiratory Questionnaire-COPD-specific version.
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Figure S2: Relationship between change from baseline in 1-RM Leg strength (kg) and change from baseline in Total lean body mass (kg) at

day 90
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1-RM, 1-repetition maximum.
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