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Abstract

Introduction and Objective Pulmonary capillary endothelial transient receptor potential vanilloid 4 (TRPV4) channel plays
a critical role in mediating the development of cardiogenic pulmonary edema. GSK2798745 is a first-in-class, highly potent,
selective, orally active TRPV4 channel blocker being evaluated in a first-time-in-humans study (NCT02119260).

Methods GSK2798745 was administered in a randomized, placebo-controlled study design to healthy volunteers in three
separate cohorts as single escalating doses, with and without food, and as once-daily repeat doses for up to 14 days, respec-
tively. Two cohorts of subjects with mild to moderate heart failure were also administered GSK2798745 once daily for up
to 7 days. Safety, tolerability, and systemic exposure data were collected.

Results No significant safety issues or serious adverse events were observed with GSK2798745 in healthy volunteers and
patients with heart failure. GSK2798745 systemic exposure data demonstrated linear pharmacokinetics up to 12.5 mg,
less than twofold accumulation with once-daily dosing, and a systemic half-life of ~13 h. There was a slight increase in
GSK?2798745 exposure [14% increase in area under the plasma concentration—time curve (AUC) and 9% increase in maxi-
mum observed plasma concentration (C,,,,)] after administration with a high-fat meal.

Conclusions GSK2798745 was well-tolerated in healthy volunteers and patients with stable heart failure. The safety and
exposure data obtained in this study allow further evaluation of the drug in long-term clinical studies in heart failure as well
as other indications.

1 Introduction

Transient receptor potential vanilloid 4 (TRPV4) is an ion
channel expressed in the pulmonary vasculature distrib-
uted through the alveolar septum. In isolated lung mod-
els, TRPV4 blockade prevented high pulmonary venous
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pressure (PVP)-mediated increases in vascular permeability
and lung edema [1]. Similarly, in an experimental model of
myocardial infarction, use of a TRPV4 blocker prevented
and reversed pre-established lung edema [1]. TRPV4 may
also be involved in the regulation of vascular tone [2]. This
approach, therefore, may have therapeutic values in conges-
tive heart failure in humans.

GSK2798745 is a first-in-class, highly potent, selec-
tive, orally active TRPV4 channel blocker. The potency
of GSK2798745, as assessed by measuring calcium influx
induced by an in-house TRPV4 agonist using a fluorometric
imaging plate reader (FLIPR)-based assay and recombinant
human TRPV4 channels transduced into human embryonic
kidney (HEK) cells, was in the range of ~2—4 nM.

This was a first-time-in-humans (FTIH) phase I clinical
trial for GSK2798745 that primarily evaluated the safety,
tolerability, and pharmacokinetics (PK) of single and
repeat oral doses of GSK2798745 administered to healthy
subjects and patients with stable heart failure [New York
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Transient receptor potential vanilloid 4 (TRPV4) is an
ion channel expressed in the pulmonary vasculature
distributed through the alveolar septum

In preclinical studies, a TRPV4 blocker administered
before or after the induction of high pulmonary venous
pressure resulted in the amelioration of the anticipated
increase in lung edema, accompanied by an improvement
in partial pressure oxygen (PO,)

GSK2798745 is a first-in-class, highly potent, selective,
orally active TRPV4 channel blocker

GSK2798745 was well tolerated in healthy volunteers
and subjects with mild-moderate heart failure during
single and once-daily repeat dosing

GSK2798745 can be administered as a once-daily regi-
men without any meal restrictions

Relatively high levels of TRPV4 channel blockade activ-
ity can be achieved at the dosing regimen studied

Heart Association (NYHA) class II-III]. The results from
these primary endpoints are presented in this manuscript.
The clinical data generated in the current study lay the
foundation for further exploration of GSK2798745 in vari-
ous dosing regimens and other indications in future clinical
studies.

Cohort 1: Single Ascending Dose

= Assessment - Salety and PK

= HV, Male/Female

= Age:18-75 yrs, BMI-18-32 kg/m?

= Placebo, 0.25, 1, 5, 12.5 mg;
Crossover

= Fasied, Liquid formulasion

2 Methods
2.1 Study Design, Treatment, and Patient Eligibility

This was a randomized, double-blind (sponsor unblinded)
study with five cohorts that included healthy volunteers and
subjects with stable heart failure as outlined in Fig. 1. The
safety and PK of GSK2798745 after single-dose escalation,
relative bioavailability of liquid and capsule formulations
with and without food, and up to 14-day repeat doses in
healthy subjects were investigated in cohorts 1, 2, and 3,
respectively. The safety and PK of GSK2798745 in patients
with stable heart failure were evaluated in cohort 4 (single
and repeat dose) and cohort 5 (repeat dose only). Cohorts
4 and 5 were an early safety study, which included patients
with mild to moderate heart failure of any etiology with
symptoms corresponding to NYHA class II or III on sta-
ble heart failure therapy for at least 1 month without recent
hospitalization for heart failure in the preceding 3 months.
This study was conducted primarily at one site, apart from
cohort 4 which was conducted at two sites in the UK. The
trial was granted favorable ethical opinion by the Oxford A
REC ethics committee (14/SC/0220, Bristol, UK) and regu-
latory approval from the Medicines Healthcare Regulatory
Agency for both clinical sites. Both studies complied with
the Declaration of Helsinki 2008 and International Council
for Harmonization good clinical practice guidelines, and full
written informed consent was obtained from all participants
before the performance of any study-specific procedures. A
complete list of inclusion and exclusion criteria is available
on clinicaltrials.gov (NCT02119260).

— Cohort 4: Single and Repeat Dose

= Assessment - Safely and PK

= HF (NYHA Class I/lIl), Male/Female

= Age:>18yrs, BMI-18-40 kg/m?

= 1:1 Placebo:2.4 mg, Once daly - 7
days

= Fed, Capsule ormulasion

Cohort 2: -Food Effect, Relative
Bioavailability - HV

= Assessment - Sakely and PK

= HV, Male/Female

= Age:18-T5 yrs, BMI-18-32 kg/m?
= bmg, single doses; Crossover
« Fased/Fed, Liquid & capsule

Cohort 3: Repeat Dose (once daily)
« Assessment - Sakly and PK

- HVY, Mak/Female

« Age:18-75 yrs, BMI-18-32 kg/m?

= Placebo, 5 mg, upfo 14 days

» Fasted, Liquid formulason

Fig. 1 Study schematic. Clinical study NCT02119260 study schematic. BMI body mass index, HF subjects with stable heart failure, HV healthy

volunteers, NYHA New York Heart Association classification, PK pharmacokinetics
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Cohort 5: Repeat Dose
« Assessment - Safety and PK
« HF (NYHA Class I/IIl), Male/Female
« Age>18yrs, BMI-15-40 kg/m?
= 1:3 Placebo;2.4 mg, Once Daily -7

days
+ Fed, Capsule formulaton
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Dose escalation in cohort 1 was carried out with ongo-
ing review of safety and PK data from lower doses. Each
subject in this cohort participated in four treatment periods
receiving three dosing sessions and placebo in one session
with adequate washout of 7-21 days between treatment
periods. Cohort 2 evaluated the relative bioavailability and
food effects by employing a fixed sequence of liquid formu-
lation (fasted), capsule (fasted), and capsule (fed) per US
FDA food effect guidelines [3]. Cohort 3 enrolled healthy
subjects to evaluate the PK of GSK2798745 at 5 mg repeat
doses administered as a liquid formulation for up to 14 days.
Subjects were randomized at a ratio of 3:1 to receive active
treatment or placebo. No drug was administered on Day 2 to
allow for PK invariance assessments. Subjects were enrolled
in cohorts 2 and 3 in parallel. During the progression of
once-daily dosing in cohort 3, the maximum individual
exposure threshold targeted before study start was lowered
based on emerging long-term preclinical safety data.

Ongoing analysis of preliminary safety and exposure data
emerging from the healthy volunteers in cohorts 1-3 were
employed to select the appropriate dose(s) and formulation
to be administered in subjects with mild-moderate heart
failure enrolled in cohorts 4 and 5. The subjects in cohort
4 were to receive a single dose of GSK2798745 or placebo
(1:1 randomization ratio) followed by an adequate wash-
out period of 1-3 weeks and to return for once-daily 7-day
dosing with drug or placebo. A key exclusion criterion in
this cohort was any contraindication to magnetic resonance
imaging (MRI) scanning (e.g., pacemaker or intracranial
or intraorbital metallic objects) since this was one of the
pharmacodynamic measures in cohort 4. Cohort 5 included
patients with mild-moderate heart failure randomized to
receive active treatment or placebo in a 3:1 ratio to further
evaluate the safety and PK of GSK2798745 after 7 days of
once-daily repeat dosing. The exclusions relating to MRI
applied in cohort 4 were removed for cohort 5 (e.g., patients
with implanted pacemakers) as this group did not undergo
MRI testing.

The initial dose escalation in cohort 1 was conducted by
administering GSK2798745 as a liquid formulation. This
was primarily in the form of drug powder in a bottle. Briefly,
the dose strength determined was weighed in a bottle to
which water was added and administered to the subject. The
capsule formulation in cohorts 2, 4, and 5 were hand-filled
capsules. The formulations were prepared at study site by
the site pharmacist.

2.2 Pharmacokinetic Assessments
Blood samples were collected for PK analysis of

GSK2798745 in all subjects. Samples were also collected
to characterize circulating metabolites in all subjects, except

for cohort 4 where metabolite identification samples were
not collected. In cohorts 1 and 2, serial PK samples were
collected from pre-dose to 72 h post-dose. In cohort 3,
serial samples were collected on days 1 and 14, with some
pre-dose samples on days 7 and 10. Similarly, serial PK
samples were collected to adequately characterize the PK
of GSK2798745 in subjects with heart failure in cohorts 4
and 5.

Plasma samples were analyzed for GSK2798745 by
using a validated analytical method based on solid-phase
extraction followed by high-performance liquid chromatog-
raphy/tandem mass spectrometric detection (HPLC/MS/
MS) analysis. The lower limit of quantification (LLQ) was
0.400 ng/mL using a 200 uL aliquot of K;EDTA plasma.
The higher limit of quantification (HLQ) was 100 ng/mL.
GSK2798745 bioanalysis was performed at GSK, UK, for
the FTIH study. Each batch of experimental samples was
run against duplicate freshly prepared calibration standards
(n=28). Calibration data were deemed acceptable if the back-
calculated concentration did not deviate from the actual by
more than 15% (20% at LLQ) and if no more than 25% of
the calibration standards were rejected or lost for any other
reason. Quality control (QC) samples at three concentra-
tions (two replicates per concentration) were also included
in each run. Individual QC results were deemed acceptable
if the calculated concentration deviated by no more than 15%
from the actual concentration. The assay results were within
acceptable limits with precision of 6.2-9.0% across the QC
concentration curve.

2.3 Safety Assessments

Safety and tolerability were assessed by monitoring of
adverse events (AEs), clinical laboratory tests, and vital
signs, including weight, resting pulse oximetry, electrocar-
diograms (ECGs, including telemetry monitoring), physical
examinations, audiometry (cohorts 3-5), echocardiograms
(at baseline and post dose, overread by a consultant echocar-
diologist), and remote cardiac monitoring using the Body-
Guardian (Preventice Services, TX, USA) system (cohort
5). All AEs/serious AEs were collected from the time of
administration of GSK2798745 until follow-up.

Based on preclinical data of GSK2798745, the drug was
considered to possibly be central nervous system (CNS)
active. There has been some concern that CNS-active drugs
may be associated with an increased risk of suicidal think-
ing or behavior in some subjects with certain conditions.
Therefore, the Columbia Suicide Severity Rating Scale, a
measure of suicidal ideation and behavior was included as
a safety assessment in this study in subjects participating in
the repeat-dose cohorts (cohorts 3-5).
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2.4 Statistical Analysis

The sample size for this FTIH study was primarily based
on feasibility without formal power calculations. No for-
mal statistical analysis of the safety data was performed.
Plasma concentration—time data were analyzed by noncom-
partmental methods with Phoenix 6.0. From the plasma
concentration—time data, the following PK parameters were
determined: maximum observed plasma concentration
(Cpay)» time to C ., (T, area under the plasma concen-
tration—time curve (AUC) from time zero to last quantifi-
able concentration (AUC ,_,) and from time zero to infinity
(AUC(y_u)), and apparent terminal phase half-life (z,,). Cal-
culations were based on the actual sampling times.

3 Results
3.1 Healthy Volunteers

The baseline demographics of healthy volunteer subjects
randomized across cohorts 1-3 were similar and are listed
in Table 1 in the Electronic Supplementary Material (ESM).
All subjects were male with a mean age of approximately
42 years and a body mass index (BMI) of approximately
26 kg/m>. Table 1 in the ESM also lists the number of sub-
jects who were randomized in the study, completed, or with-
drew from the study.

Cohort 1 planned to enroll eight subjects who received
single GSK2798745 doses of 0.5, 1, 5, 12.5 mg and/or pla-
cebo (six active, two placebo) with adequate washout in a
crossover design. One subject in cohort 1 was withdrawn
from the second treatment period before dose administra-
tion because of an AE (vasovagal syncope after intravenous
cannulation). This subject was replaced with a new subject
for the remaining treatment periods in cohort 1. Thus, nine
subjects were randomized in cohort 1. The emerging safety
and PK data from cohort 1 were evaluated before progress-
ing to cohorts 2 and 3 in healthy volunteers.

A 5-mg dose was evaluated in 12 subjects in cohort 2
to assess the relative bioavailability and effect of food on
GSK279845 exposure. One subject in the fasted state in this
cohort 2 (treated with GSK2798745 suspension) withdrew
consent for personal reasons after completing the first treat-
ment period. As per protocol, this subject was not replaced,
leaving 11 subjects completing the remaining two treatment
periods.

Cohort 3, which was conducted in parallel to cohort 2,
also evaluated the 5-mg dose of GSK2798745 to characterize
its PK with a once-daily repeat-dosing regimen. Eight sub-
jects received 5 mg of GSK2798745 or placebo once daily
(3:1 randomization ratio — six subjects on GSK2798745 and
two subjects on placebo) for 14 days in this cohort 3. Four
subjects (three active, one placebo) completed the 14-day
period, but the second set of four subjects (three active, one
placebo) were dosed for 8 days when dosing in that cohort

Table 1 Pharmacokinetic parameters for GSK2798745 in healthy volunteer subjects

Treatment Subjects (N) Formulation Cax’ (ng/mL) AUC(y )" (ng h/mL) T o (D) 1, (h)
Cohort 1 (single dose escalation) (fasted)
0.25 mg 6 Liquid 1.1+04 9.6 +3.7 1.0-2.0 58+19
1 mg 6 Liquid 42+19 62.2 +26.6 1.0-3.0 134 +4.4
5 mg 6 Liquid 229+24 347.0 +122.8 2.0-3.0 13.7+£5.1
12.5 mg° 6 Liquid 479 + 12.1 686.1 + 275.0 2.0-3.0 13.2+39
Cohort 2 (food effect and relative bioavailability)
Fasted 5 mg 12 Liquid 222 +5.7 287.7 +101.2 1.0-3.0 12.7+2.9
Fasted 5 mg 11 Capsule 23.1+43 312.1+71.0 1.0-4.0 129 +2.7
Fed 5 mg 11 Capsule 25779 361.8 +99.4 1.0-3.0 13.8 £2.5
Cohort 3 (repeat dosing—once daily)
5 mg (day 1) 6 Liquid 239+5.6 223.2 + 31.0¢ 2.0-3.0 NA
5 mg (day 14) 3 Liquid 299 +3.9 318.7 + 39.6¢ 2.0-2.0 NA

AUC area under the plasma concentration—time curve, C,,,.

2All values are mean + standard deviation
"Range of T,

maximum observed plasma concentration, NA not applicable, NOAEL no-observed-
adverse-effect level, PIB powder in a bottle administered as solution/suspension, 7,

time to C,

‘maxs 11, terminal-phase half-life

> % max

“Exposure with the single dose of 12.5 mg exceeded the limitations; this dose group was conducted with an earlier safety margin based on a
NOAEL established in a 1-month dog toxicity study. The updated safety margin was based on the NOAEL established in a 3-month dog toxicity

study
4AUC over 24-h time period only
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was terminated based on the emerging data from a concur-
rent long-term preclinical safety study. It should be noted
that, although a placebo subject in cohort 3 is included in
Table 6 as having withdrawn consent, this was after com-
pletion of 8 days of dosing as the subject did not wish to
complete the 72-h follow-up period.

3.2 Subjects with Heart Failure

Cohort 4 enrolled a total of 23 subjects with mild-moderate
heart failure with ten subjects randomized to GSK2798745
and 13 subjects to placebo. Cohort 5 enrolled a total of eight
subjects, six randomized to GSK2798745 and two rand-
omized to matching placebo. All subjects in these cohorts
completed the study as summarized in Table 2 in the ESM.

The baseline demographics of the subjects with heart
failure were generally similar between the group receiving
2.4-mg repeat doses of GSK2798745 and the placebo group
in cohorts 4 and 5 (Table 2 in the ESM). The subjects in
both cohorts had a mean age of approximately 67 years and
a BMI of approximately 29 kg/m? (cohort 4) and 27 kg/m?
(cohort 5). All subjects in cohort 5 were male, and 7 of the
23 subjects in cohort 4 were female.

3.3 Pharmacokinetics in Healthy Subjects

The average concentration—time profiles for ascending
GSK?2798745 single doses are presented in Fig. 2. The
summary PK parameters in healthy subjects in cohorts 1-3
are listed in Table 1. Dose escalation in cohort 1 demon-
strated approximate dose-proportional PK for doses from
1 to 12.5 mg for C,,,, and AUC. GSK2798745 was rapidly
absorbed with T, ,, between 1 and 4 h, with an approximate
t,, of 13 h. TRPV4 channel blockade can be estimated cor-
responding to any systemic concentration and the potency
(~2-4 nM) derived from preclinical experiments. The
observed GSK2798745 peak systemic exposures at the sin-
gle doses >5 mg were estimated to provide >90% TRPV4
channel blockade based on its high potency. A once-daily
dosing regimen in cohort 3 led to less than twofold drug
accumulation as seen from the exposure data. Based on

Table 2 Impact of formulation and food on the systemic exposure of
GSK2798745 5 mg

Comparison AUC o, ratio Chax Tatio

max

Fasted capsule to fasted PIB
Fed capsule vs. fasted capsule

1.12 (0.96-1.29)
1.14 (1.02-1.28)

1.05 (0.92-1.20)
1.09 (0.93-1.28)

Data are presented as mean (90% confidence interval)

AUC area under the plasma concentration-time curve, C,,,. maxi-
mum observed plasma concentration, PIB GSK2798745 administered

as a powder in bottle (suspension) formulation

trough concentrations, steady state appeared to be attained in
approximately 4—6 days with the once-daily dosing regimen.

The systemic exposure data from subjects in cohort 2
demonstrated a small increase in the C,,,, (4%) and AUC
(12%) when a 5-mg dose of GSK2798745 was administered
as a capsule compared with the liquid formulation. Further
administration of 5-mg GSK2798745 capsules with a stand-
ard FDA-recommended high-fat meal resulted in an increase
0of 9% in C,,, and 14% in AUC compared with administra-
tion in the fasted state. These changes are summarized in
Table 2 and were not considered clinically relevant.

3.4 Pharmacokinetics in Subjects with Heart Failure

All available data from healthy subjects in the first 3 cohorts
were used to develop a preliminary population PK model to
simulate exposures in subjects with heart failure recruited
in cohorts 4 and 5. In addition, preliminary data obtained
from cohort 2 indicated small increases (~25%) in systemic
exposure when GSK2798745 was administered with food
as a capsule formulation. Subsequently, a 2.4-mg capsule
formulation with food was determined as the highest dose
predicted to provide exposures with the lowest likelihood of
any subject exceeding exposure thresholds established based
on data from preclinical safety studies. Thus, a 2.4-mg dose
in capsules without meal restrictions was recommended to
be administered to subjects in cohorts 4 and 5.

In cohort 4, six patients initially received a single dose of
a 2.4-mg GSK2798745 capsule or placebo in period 1 fol-
lowed by a 1-week washout before starting period 2 to evalu-
ate the safety, tolerability, and PK of once-daily 7-day repeat
dosing of GSK2798745. Based on preliminary safety data
in the first six subjects, subsequent new patients enrolled
in cohort 4 were directly randomized to receive once-daily
7-day repeat doses of 2.4 mg of GSK2798745 or placebo.

The PK results obtained from the patients with mild-
moderate heart failure in these two cohorts are summarized
in Table 3, and the day 1 profiles are presented in Fig. 2. The
PK data in cohort 4 were obtained from few subjects and
thus the PK parameters could not be adequately or reliably
estimated in every subject. However, the limited data from
period 1 indicated a systemic mean + standard deviation
(SD) for half-life of approximately 17 + 4.5 h, witha T, ,,
ranging from 1 to 6 h (data on file). Systemic exposure of
GSK2798745 in cohort 5 demonstrated less than twofold
accumulation with the once-daily 7-day dosing regimen.
The PK sampling scheme did not allow estimation of the
ty, in this cohort. The T,,,, ranged from 1 to 5 h and was
comparable to that observed in cohort 4. Overall, the aver-
age exposures observed in subjects with heart failure were
approximately 20% higher than those in healthy subjects.
More data may be needed to reliably quantify such small
differences. The peak exposures observed on days 1 and/
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Fig.2 GSK2798745 single

dose concentration-time profiles

in healthy volunteers and E -
stable heart failure subjects;

Mean+SD. Single dose data
only; HV healthy volunteers, HF
subjects with stable heart fail- 3
ure, P1D1 period 1 day 1, P2DI £ a |
period 2 day 1, DI day 1 *E m
o
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HV Cohort 1 HF Cohort 4
— 0.25mg === 24mgP1D1
— 1.00mg === 24mgP2D1
— 5.00mg HF Cohort 5
- 12.5mg 24mg D1

Table 3 Pharmacokinetic parameters from cohort 4 heart failure sub-
jects (2.4-mg capsule once daily with food)

Parameter Day n Mean+SD
Cohort 4*
Cpax (ng/mL) 1 4 13.7+19
7 9 171 +7.3
AUC g o4y (h*ng/mL) 1 4 133.6 £57.9
7 9 208.5 +115.2
Cohort 5
Crnax (ng/mL) 1 6 134 +4.1
7 6 16.2 +£3.5
AUC g p4) (h*ng/mL) 1 6 1314 +11.5
7 5 207.6 + 36.6

AUC area under the plasma concentration—time curve, C, , maxi-

max
mum observed plasma concentration, SD standard deviation

“Data for cohort 4 are from period 2

or 7 in these cohorts were adequate to provide a predicted
80-90% TRPV4 channel blockade on average.

3.5 Safety Results

Single and repeat doses of GSK2798745 between 0.25 and
12.5 mg were generally well tolerated in healthy volunteer
subjects. A majority of subjects reported single AEs in
cohorts 1-3, and all AEs were mild to moderate in inten-
sity. One subject in cohort 1 was withdrawn from the second
treatment period before dose administration due to an AE
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of vasovagal syncope after intravenous cannulation. This
subject received 0.25 mg of GSK2798745 in the first treat-
ment period. As per protocol, the withdrawn subject was
replaced by a subject who received the remaining two doses
of GSK2798745 in the sequence. Back pain and dyspnea
were reported by two subjects each after treatment with the
5-mg liquid formulation of GSK2798745. No clinically sig-
nificant safety concerns were observed with administration
of GSK2798745 after single and repeat doses to healthy
volunteers, and no serious AEs were reported in any of the
subjects. AEs reported with single or repeat administration
to healthy volunteers that were considered related to treat-
ment with 5 mg of GSK2798745 included headache (two
subjects), nasopharyngitis, dizziness, fatigue, nasal conges-
tion, dyspepsia, and feeling abnormal (each in one subject).
The detailed AE listings for cohorts 1, 2, and 3 are provided
in Tables 3, 4, and 5 in the ESM.

Similarly, repeat doses of 2.4 mg of GSK2798745 for
up to 7 days were also generally well-tolerated in patients
with heart failure (Table 6 in the ESM). No clinically sig-
nificant safety concerns were observed with administra-
tion of GSK2798745 to patients with heart failure. Fur-
thermore, none of these patients were withdrawn from the
study because of AEs. Within cohort 4, one subject who
received 2.4 mg of GSK2798745 experienced an accelerated
idioventricular rhythm that was considered drug related by
the investigator. There were no reports of drug-related AEs
in patients with heart failure in cohort 5. It should be noted
that nonsustained ventricular tachycardia in these patients
was frequently present at pre-dose.
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Based on ECGs, telemetry (continuous to 24 h after sin-
gle-dose administration in cohorts 1, 2, and 4 and up to 48 h
after repeat dosing in patients with heart failure in cohorts 4
and 5), pulse oximetry, vital sign assessments, clinical labo-
ratory assessments (including troponin), echocardiograms,
weight measurements, appetite assessments, and suicidality
questionnaires, no clinically significant safety concerns were
noted. An oral glucose tolerance test administered in cohort
3 (four subjects who completed the scheduled 14-day repeat
period) showed no indication of hyperglycemia.

The majority of subjects with heart failure in each treat-
ment group in cohorts 4 and 5 did not report a change from
baseline in audiometry. The proportion of subjects with
heart failure with a change from baseline in audiometry
was low and similar between the treatment groups. Other
exploratory assessments were conducted in the repeat-dose
cohorts 3-5 in healthy volunteers and subjects with heart
failure, which will be reported separately.

4 Discussion

The safety and PK of GSK2798745 was evaluated in this
FTIF study in healthy volunteers and subjects with mild to
moderate stable heart failure. TRPV4 is a mechanosensitive
cation channel, which promotes dramatic shifts in intracel-
lular calcium, altering intracellular signaling and endothelial
cytoskeleton status when activated by hypotonicity, stretch,
pressure, temperature shifts, or various ligands, such as
phorbol esters and arachidonic acid metabolites, e.g., epox-
yeicosatrienoic acids (EETs) [4]. While TRPV4 channel is
found in the alveolar:vascular membrane, it is also well-
represented in endothelial and epithelial cells throughout the
vasculature, along the mucosal surface of the gastrointesti-
nal tract, renal tubule, and the choroid plexus of the brain.
Therefore, pressure and stretch can activate the channel and
hypothetically produce changes in lung, renal, gastrointes-
tinal, or potentially cerebrospinal fluid distribution, thereby
leading to clinical manifestations. The manipulation of a
systemically ubiquitous channel such as TRPV4, specifically
given its role in calcium trafficking, could potentially result
in deleterious clinical signs and symptoms. Activation of
TRPV4 in response to increased PVP can cause endothe-
lial cell contraction and detachment, reducing the integrity
of the alveolar barrier, increasing permeability, leading to
pulmonary edema and impairment at the alveolar:vascular
interface, leading to dyspnea. While the exact mechanism
of action of TRPV4 inhibitors is not known, the preclinical
in vitro and in vivo studies with elective TRPV4 channel
blockers support this mechanism of action [4-6].

The healthy volunteer cohorts demonstrated no detectable
changes in vital signs, clinical laboratory tests, or physi-
cal examinations. The single and repeat administration of

GSK2798745 at doses ranging from 0.25 to 12.5 mg were
generally well-tolerated in healthy volunteer subjects. The
starting doses for this study were selected based on all avail-
able preclinical data and in accordance with the regulatory
guidance [7, 8]. Emerging safety and PK data were used to
guide dose escalation for subsequent arms and cohorts. No
clinically significant safety concerns were identified related
to GSK2798745 administration in this study with 12.5-mg
single doses and 5-mg once-daily repeat doses for up to
14 days. The exposures at these higher GSK2798745 doses
(i.e., >5 mg) administered as a single dose or once daily for
up to 14 days are predicted to provide near complete TRPV4
channel blockade with the 2-4 nM potency.

The dose escalation in healthy volunteers demonstrated
approximate dose proportionality in PK from 1 to 12.5 mg
doses. GSK2798745 was rapidly absorbed, with a T, ,, of
between 1 and 4 h with a less than twofold accumulation
with the once-daily repeat-dose regimen. The mean systemic
half-life of GSK2798745 was ~13 h. The increase in sys-
temic exposure (AUC 14%; C,,,« 9%) when administering
GSK2798745 with a standard FDA-recommended high-fat
meal was clinically insignificant. Thus, future studies can
dose GSK2798745 without any meal restrictions.

The emerging data from healthy volunteers allowed
administration of GSK2798745 with meals to subjects
with stable heart failure in cohorts 4 and 5. The slightly
higher exposures in these cohorts may need to be qualified
with additional systemic exposure data from other clinical
studies. A population analysis of GSK2798745 is already
underway by combining the drug’s systemic exposure data
from this study and a relative bioavailability study compar-
ing three different formulations in healthy volunteers, and
this will be reported separately. The population analysis
approach potentially allows PK characterization by pool-
ing exposure data across different dosing regimens, study
populations, and formulations. There appears to be no clini-
cally relevant PK differences across healthy volunteers and
subjects with heart failure.

The disease pathophysiology in subjects with heart fail-
ure presented some uncertainty and risk in administering a
TRPV4 channel blocker to these patients as compared with
healthy volunteers. For example, while a TRPV4 channel
blocker could impede the fluid movement, perhaps provid-
ing symptomatic benefit, it could also impede fluid trans-
port back out into the vasculature from within the interstitial
space. This might have led to increased shortness of breath
or reduced exercise tolerance along with consequent pul-
monary edema. While the study inclusion criteria allowed
enrollment of subjects with NYHA class II and III, almost
all subjects enrolled in this study were relatively stable,
well-treated class II subjects. They showed no worsening
of heart failure symptoms nor changes in physical exami-
nation. The subjects with heart failure, with presumed
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baseline abnormalities in interstitial fluid levels, also did
not reveal physical, clinical, or laboratory abnormalities
with the observed GSK2798745 exposures from the single
or once-daily 7-day repeat-dose administration. The expo-
sures observed at the administered doses are predicted to
provide high levels of target engagement of 80-90% and
60-70% TRPV4 channel blockade at peak and trough expo-
sures, respectively.

5 Conclusion

In summary, the current study adequately characterized the
safety and PK of GSK2798745 at the observed exposures
with administered doses in healthy subjects and patients with
stable heart failure. GSK2798745 was well-tolerated, with-
out any clinically significant safety concerns at the various
doses and regimens evaluated in the study. These data will
allow for a selection of appropriate doses from the current
dosing regimen for further longer-term clinical evaluation
of GSK2798745 in patients with heart failure. Given the
ubiquitous nature of the TRPV4 channel as a target, the data
also allow clinical evaluation of GSK2798745 in different
indications.
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