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Aims: GSK3511294 is a humanized anti-interleukin (IL)-5 monoclonal antibody (mAb)
engineered for extended half-life and improved IL-5 affinity versus other anti-IL-5
mAbs. This study examined its safety, tolerability, pharmacokinetics (PK) and effect
on blood eosinophil counts.

Methods: This was a double-blind, parallel-group, single-ascending-dose, multicenter,
Phase 1 study (205 722;NCT03287310) in patients with asthma and a blood
eosinophil count >200 cells pL 2. Patients were randomized 3:1 within dose cohorts
to receive a single subcutaneous dose of GSK3511294 (2, 10, 30, 100 or 300 mg) or
placebo and followed for up to 40 weeks to assess safety (primary endpoint), ratio to
baseline in blood eosinophil count, plasma PK parameters and frequency/titers of
binding antidrug antibodies (all secondary).

Results: Forty-eight patients received the study drug and completed the study.
Adverse events (AEs) occurred in 92% of placebo-treated and 81% of
GSK3511294-treated patients. There were no AEs leading to study withdrawal or
serious AEs; hypersensitivity (one event in one patient) and injection-site reaction
(three events in two patients) occurred infrequently. Marked reductions (>48%) in
blood eosinophil count were seen from 24 hours post-dose with all GSK3511294
doses but not placebo; suppression was maintained for longer with increasing dose
(82% and 83% adjusted reductions vs placebo with 100 and 300 mg, respectively, at
week 26). PK were linear and dose proportional over the dose range; terminal half-
life was 38-53 days.

Conclusions: GSK3511294 was well tolerated, with linear and dose proportional PK,
extended half-life and blood eosinophil count reduction, supporting less frequent

dosing versus other anti-IL-5 mAbs.
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1 | INTRODUCTION
Eosinophils are involved in the pathogenesis of several inflammatory

diseases including asthma, eosinophilic granulomatosis with
polyangiitis (EGPA) and hypereosinophilic syndrome (HES), driving
inflammatory responses through the production and release of
granule proteins and inflammatory mediators.2™# Interleukin (IL)-5 is a
key mediator in the growth and differentiation of eosinophils in bone
marrow, and in their recruitment and activation within tissues.*> As
circulating eosinophils in the blood have a short half-life
(8-18 hours),® monoclonal antibodies (mAbs) targeting IL-5 lead to a
rapid reduction in the circulating cell population.” Therefore,
eosinophil count reduction through IL-5 inhibition is an established
therapeutic strategy for several eosinophil-associated diseases.”
Several mAbs targeting IL-5 (mepolizumab, reslizumab) or the IL-5
receptor (benralizumab) are currently approved as add-on mainte-
nance treatments for severe eosinophilic asthma.8-10 Mepolizumab is
also approved for the treatment of EGPA and HES.® In patients with
severe eosinophilic asthma, these mAbs reduce exacerbation fre-
qguency and symptom burden, and improve health-related quality of

life.t1-14

However, these treatments require subcutaneous

(SC) dosing every 4-8 weeks as per the approved administration

8-10

schedule, and this frequent dosing may be associated with medi-

cation nonadherence, and consequent healthcare resource utilization
and costs.1>1¢

GSK3511294 is a humanized anti-IL-5 mAb (immunoglobulin G1,
kappa) that has been engineered to provide an extended half-life and
improved affinity for IL-5 compared with approved anti-IL-5 mAbs. As
GSK3511294 binds to the same epitope as mepolizumab, these modi-
fications are not expected to change the clinical efficacy and safety
profile but instead confer a longer duration of action. In a cell-based
in vitro assay, GSK3511294 demonstrated an approximately 29-fold
increase in IL-5 potency versus mepolizumab (GSK data on file). In a
single dose pharmacokinetics (PK)/pharmacodynamics (PD) study in

cynomolgus monkeys, GSK3511294 showed an approximately 2-fold
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What is already known about this subject

e Several biologic therapies targeting interleukin (IL)-5/IL-5 receptor are approved for use in
patients with severe eosinophilic asthma.

o However, these treatments typically require dosing every 4-8 weeks.

o We investigated the safety, tolerability and pharmacology of GSK3511294, a humanized
anti-IL-5 monoclonal antibody that has an extended half-life versus other anti-IL-5 biologics.

e Single-dose subcutaneous GSK3511294 (2-300 mg) was well tolerated.

o GSK3511294 half-life was extended and blood eosinophil count reductions from baseline
were observed from 24 hours post-GSK3511294 and sustained over 26 weeks.

e These findings provide a foundation for the continued clinical development of GSK3511294
for use in patients with severe eosinophilic asthma.

reduction in clearance compared with mepolizumab and demon-
strated an IL-5 binding affinity approximately 30-fold greater than
mepolizumab, as evaluated by total IL-5 profile and duration of blood
eosinophil suppression. Return to 50% of the maximal blood eosino-
phil suppression effect was observed at around day 169 post-dose for
GSK3511294 (1 mg/kg) and day 29 for mepolizumab (1 mg/kg) (GSK
data on file). This longer duration of action may reduce the frequency
of dosing required and improve convenience for patients, potentially
leading to greater treatment compliance.*®

The aim of the current single ascending dose, first-time-in-human
Phase 1 study was to examine the safety, tolerability, immunogenicity,
PK and PD effect on blood eosinophil counts of GSK3511294, admin-
istered SC in patients with asthma with a blood eosinophil count

2200 cells pL~1 at screening.

2 | METHODS

21 | Study design
This was a randomized, double-blind, placebo-controlled, parallel-
group, single ascending dose (GSK3511294 2, 10, 30, 100 and
300 mg), multicentre, Phase 1 first-in-human study conducted at two
German and three UK clinical research centres in hospital settings
(Clinicaltrials.gov identifier NCT03287310, GSK study 205 722). The
study comprised a screening period of up to 28 days, a 4-9 day
(dependent on country regulator requirement) inpatient monitoring
period and a post-dosing follow-up period of up to 40 weeks
(dose-dependent based on the predicted blood eosinophil count pro-
file). The trial protocol is available via the GSK Clinical Studies Register
at https://www.gsk-studyregister.com/en/.

The study was conducted in accordance with International
Council on Harmonization of Technical Requirements for Registration
of Pharmaceuticals for Human Use Good Clinical Practice, applicable

country-specific and patient privacy requirements, and the ethical
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principles of the Declaration of Helsinki. All patients provided written

informed consent prior to participation in the study.

22 | Patients

Eligible patients were male or female (of nonchildbearing potential),
18-65 years of age with body weight 250 kg, body mass index between
19 and 32kgm™2 physician-diagnosed asthma for 212 months,
screening pre-bronchodilator forced expiratory volume in 1 second
(FEV4) 2 60% of predicted normal value, Asthma Control Test (ACT)
score >19, asthma controlled on as-needed short-acting po-agonist
(SABA) and stable low-to-moderate dose of inhaled corticosteroid (ICS)
or stable low-to-moderate dose of ICS/long-acting B,-agonist (LABA)
combination therapy (ICS was up to a maximum daily dose dependent
on ICS medication [Supplementary Table S1] and was required to be
stable for =12 weeks prior to study treatment), a blood eosinophil
count of 2200 cells pL=? at screening and high-sensitivity C-reactive
protein (hsCRP) <10 mg L™ at screening (see Supporting Information,
Supplementary for further details of inclusion and exclusion criteria).

Patients were excluded from the study if they had experienced an
asthma exacerbation requiring systemic corticosteroids (within
12 weeks of screening) or overnight hospitalization (within 6 months
of screening), had a history of life-threatening asthma (within 5 years
of screening), or significant pulmonary diseases other than asthma or
respiratory infection or had opportunistic infection or parasitic
infestation (see Supporting Information, Supplementary, for further
details).

Patients abstained from taking prescription or nonprescription
drugs within 7 days or 5 half-lives (whichever was longer) prior to
dosing and until completion of follow-up. Patients were permitted to
continue taking SABA, ICS alone or ICS/LABA therapies throughout
the study. Prohibited asthma medications are listed in Supporting

Information Table S2.

23 | Treatments
Each patient received a single SC dose of GSK3511294 (2, 10,
30, 100 or 300 mg) or matched placebo (0.9% w/v sodium chloride
SC injection) (Supporting Information Figure S1). In each cohort,
patients were randomized 3:1 to receive GSK3511294 or placebo. In
each cohort sentinel dosing was used, with one patient from the
placebo and one from the GSK3511294 group dosed first; if no safety
issues were identified in these sentinel individuals over an observation
period of at least 72 hours, the remaining patients in the cohort were
dosed. The follow-up period was 32 weeks (cohorts 1 [2 mg or
placebo] and 2 [10 mg or placebo]), 36 weeks (cohorts 3 [30 mg or
placebo] and 4 [100 mg or placebo]) or 40 weeks (cohort 5 [300 mg
or placebo]) after dosing.

The PK of GSK3511294 in humans following SC administration
were predicted based on PK data from cynomolgus monkeys and prior

knowledge of the PK of mepolizumab. The pharmacology of

GSK3511294 in humans was simulated using a semimechanistic sto-
chastic PK/PD model developed previously based on mepolizumab
pharmacology data and adjusted by the fold difference in clearance
and binding affinity improvements observed in the GSK3511294
preclinical studies. From this model, the therapeutic dose range for
GSK3511294 SC was expected to be between 30 and 100 mg admin-
istered every 6 months for severe asthma to achieve blood eosinophil
count reductions at steady-state trough concentrations similar to
those observed with mepolizumab 100 mg SC every 4 weeks. The
starting and maximum doses were selected based on their predicted
reduction in blood eosinophil count, expected to be well tolerated
based on prior experience with mepolizumab at similar blood
eosinophil reductions. The starting dose of 2 mg was expected to
correspond to an average maximum reduction in blood eosinophil
count of 75% (approximately 2 weeks post-dosing), with a return to
approximately 50% of the maximum response at around 150 days
post-dose. This dose was expected to be well tolerated, to allow eval-
uation of blood eosinophil count return towards baseline, and to
assess the in vivo potency of GSK3511294 in humans. The maximum
dose of 300 mg was expected to correspond to an average maximum
reduction in blood eosinophil count of 93%, which was anticipated to
be well tolerated based on prior experience with a 750 mg IV
mepolizumab dose which elicited an average blood eosinophil count
reduction of 88% at trough concentration when administered every
4 weeks for at least 12 months and had been well tolerated.”

2.4 | Randomization and blinding

The randomization sequence was computer-generated centrally using
validated internal software. A separate randomization schedule was
created for each cohort with two strata to capture randomization for
the sentinel patients and the remaining patients in each cohort:
patients were randomized 1:1 (sentinel patients), 5:1 for cohorts 1, 2
and 5 and 8:2 for cohorts 3 and 4, to GSK3511294 or placebo,
respectively. Investigators, patients and pharmacy monitors were
blinded to study treatment, but the study statistician and clinical
pharmacologist, in addition to bioanalytical laboratory and pharmacy
staff involved in the preparation of SC administration syringes, had
access to the randomization code. Additionally, one of the study man-
agers was unblinded so they could discuss any treatment-related
issues with unblinded monitors.

2.5 | Study endpoints and assessments

The primary endpoints were the proportion of patients with adverse
events (AEs) and serious AEs (SAEs), including AEs of special interest
(AESIs) of hypersensitivity, type Il hypersensitivity/vasculitis and local
injection-site reactions, vital signs, electrocardiograms (ECGs) and
clinical laboratory safety data, including haematology and clinical
chemistry, hsCRP and complement C3 and C4 until the end of follow-
up. Secondary endpoints were ratio to baseline in absolute blood
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eosinophil count, plasma PK parameters of GSK3511294, and fre-
quency and titres of binding antidrug antibodies (ADAs) to
GSK3511294 (see Supporting Information, Supplementary for full
details).

Exploratory endpoints were change from baseline in FEV4, forced
vital capacity (FVC), percent predicted normal FEV; and peak
expiratory flow, serum total IL-5 levels, levels of circulating immune
complexes (CICs), change from baseline in asthma biomarkers
(eosinophil derived neurotoxin [EDN], eotaxin, macrophage derived
chemokine [MDC], monocyte chemotactic protein 4 [MCP-4/CCL13],
thymus and activation-regulated chemokine [TARC/CCL17]), and the
relationship between GSK3511294 plasma concentration and blood
eosinophil count.

2.6 | Sample size and statistical analysis

Sample sizes were based on feasibility, with a planned sample size of
48 patients to include eight patients in cohorts 1 (2 mg or placebo),
2 (10 mg or placebo) and 5 (300 mg or placebo), and 12 patients in
cohorts 3 (30 mg or placebo) and 4 (100 mg or placebo). Cohorts
3 and 4 included larger sample sizes to generate more data at the
expected therapeutic dose range. The safety population was used for
all safety analyses and included all randomized patients who received
a dose of study treatment (based on treatment received). The PK
population, used for the PK analysis, included patients in the safety
population for whom a PK sample was obtained and analysed. The PD
population included patients in the safety population for whom a
post-dose PD (eg, blood eosinophil, serum total IL-5) sample was
obtained and analysed.

Because this study was a Phase 1 for GSK3511294, there were
no formal statistical hypotheses to be tested. The assessment of the
safety and tolerability of single SC doses of GSK3511294 did not
include any formal comparisons. For the PK and PD data, when appro-
priate, an estimation approach was adopted and point estimates with
corresponding confidence intervals were provided. For the analysis of
blood eosinophil count data, posterior means and corresponding 95%
credible intervals were constructed for each dose and time point.

Blood eosinophil ratio to baseline (following log-transformation)
data were analysed using a mixed model repeated measures model,
with fixed categorical effects of treatment, planned time point and
treatment-by-planned time point interaction and fixed continuous
covariates of log baseline blood eosinophil count and log baseline
blood eosinophil count-by-planned time point interaction. A support-
ive analysis using a Bayesian dose response four-parameter Emax
model for data at week 26 was also conducted. PK parameters were
derived by standard noncompartmental analysis using Phoenix
WinNonlin Version 8.1. An initial assessment of dose proportionality
was explored for area under the concentration-time curve from time
zero (pre-dose) extrapolated to infinite time (AUCq..,) and maximum
observed concentration (C..) following single SC doses of
GSK3511294 using a power model and an analysis of variance
(ANOVA) method. Exploratory population PK and PK/PD analyses

were conducted using SAS software (version 9.4) and nonlinear
mixed-effects modelling (NONMEM) software (version 7.3), respec-

tively (see Supporting Information, Supplementary for further details).

2.7 | Nomenclature of Targets and Ligands

Key protein targets and ligands in this article are hyperlinked to
corresponding entries in http://www.guidetopharmacology.org, the
common portal for data from the IUPHAR/BPS Guide to
PHARMACOLOGY, and are permanently archived in the Concise
Guide to PHARMACOLOGY 2019/20.18

3 | RESULTS

3.1 | Patient population

The study was conducted from 17 October 2017 to 31 July 2019. Of
178 patients screened, 50 were randomized, of whom 48 received
the study drug, completed the study and were included in the safety
and PD populations; two patients were randomized but withdrawn
prior to dosing at the investigator's discretion (Supporting Information
Figure S2). Most patients were men (n = 46/48, 96%) and of white
background (n = 43/48, 90%), and age was similar across treatment
groups (Table 1). All patients were receiving concomitant asthma med-
ications that had been initiated prior to screening; 38/48 (79%) were
receiving salbutamol. Overall, 16/48 (33%) patients had allergy and
12/48 (25%) had hay fever.

3.2 | Primary endpoints

A similar proportion of patients had AEs in the placebo (92%) and
GSK3511294 all doses (81%) groups (Table 2). No AEs leading to
study withdrawal, SAEs or deaths were reported. The most common
(220%) AEs reported in the GSK3511294 all-doses group were
nasopharyngitis (36%) and headache (25%), while rhinitis (25%) and
cough (25%) were most commonly reported in the placebo group
(Table 2). Of note, nasopharyngitis (36% vs 17%), headache (25% vs
0%) and injection-site reaction (17% vs 6%) were more frequent
(difference >10%) in the GSK3511294 all-doses group versus placebo,
while rhinitis and cough were more frequent in the placebo group
(25% vs 11% and 25% vs 0%, respectively, for the GSK3511294 all-
doses group). All AEs were of mild or moderate intensity, except for
one patient in the GSK3511294 100 mg group who reported three
AEs of severe intensity, musculoskeletal chest pain, fall and contusion,
which were reported 124, 145 and 145 days after dosing, respec-
tively. All three AEs resolved and were considered unrelated to study
intervention by the investigator. Drug-related AEs were reported for
three patients receiving placebo and three patients receiving
GSK3511294 (Table 2). There was no evidence of a dose effect for
any AEs.
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TABLE 1 Demographics and baseline characteristics (safety population)
GSK3511294
Placebo 2mg 10 mg 30 mg 100 mg 300 mg

Parameter (n=12) (n=6) (n=6) (n=9) (h=9) (n=6)
Age, years, mean (SD) 44.0 (13.4) 43.5(10.7) 447 (13.2) 44.9 (10.2) 42.0(10.8) 45.2(11.2)
Male, n (%) 2 (100) 6 (100) 6 (100) 9 (100) 8(89) 5(83)
BMI, kg m~2, mean (SD) 26.6 (3.3 26.6(2.7) 27.4(2.7) 24.6 (3.1) 24.7 (2.8) 27.5(2.0)
Weight, kg, mean (SD) 83.1(15.5) 82.3 (7.6) 87.9 (6.9) 80.5 (14.0) 76.6(7.7) 87.3(8.2)
Race, n (%)

Asian 1(8) 0(0) 0(0) 1(11) 0(0) 0(0)

Black/African American 0(0) 1(17) 0(0) 1(11) 0(0) 0(0)

White 10 (83) 5(83) 6 (100) 7(78) 9 (100) 6 (100)

Multiple 1(8) 0(0) 0(0) 0(0) 0(0) 0(0)
Ethnicity, n (%)

Not Hispanic or Latino 12 (100) (100) 6 (100) (100) 9 (100) 6 (100)
Family history of premature CAD?, n (%) 0(0) 0(0) 0(0) 0(0) 1(11) 1(17)
Underlying conditions, n (%)

Hypertension 1(8) 0(0) 0(0) 0(0) 0(0) 0(0)
Other 10 (83) 5(83) 4(67) 7(78) 6 (67) 4(67)
Concomitant asthma medications, n (%) 12 (100) 6 (100) 6 (100) 9 (100) 9 (100) 6 (100)

ACT score, mean (SD) 22.8 (1.6) 22.7 (2.0) 20.8 (1.0) 22.0(1.5) 23.1(1.1) 23.8(1.3)

Lung function, mean (SD)

FEV1% predicted 79.1(11.1) 81.0 (3.8) 81.2 (11.7) 77.0 (10.3) 89.0 (20.0) 78.8(12.8)

FEVy, mL 3149 (722) 3210 (345) 3313 (426) 3160 (604) 3533 (750) 3125 (725)

FVC, mL 4801 (642) 4693 (348) 5042 (578) 5000 (1029) 4989 (1089) 4567 (824)

Blood eosinophil count, cells uL =%, 359 (0.3479) 288 (0.3166) 304 (0.3740) 398 (0.3404) 365 (0.4146) 301 (0.3016)
geometric mean (SD logs)

Total serum IL-5, n (%) with values <LLQ 11 (92) 5(83) 3(50) 6 (67) 8(89) 5(83)

Abbreviations: ACT, Asthma Control Test; BMI, body mass index; CAD, coronary artery disease; FEV, forced expiratory volume in 1 second; FVC, forced

vital capacity; IL, interleukin; LLQ, lower limit of quantification; SD, standard deviation.

@History in first-degree relatives only (biological parent, sibling or child).

One event within the hypersensitivity Standardized MedDRA Query 3.3 | Secondary endpoints
(preferred term, rash; verbatim, ‘localized rash both bends of arms’)
occurred in one patient in the GSK3511294 30 mg group 82 days after 3.3.1 | Blood eosinophil count

dosing and injection-site reactions occurred in two patients, one in the
placebo group and one in the GSK3511294 300 mg group. The rash
event was nonserious, of mild intensity, resolved within 10 days and was
considered by the Investigator to be unrelated to study treatment. Fur-
ther details of the injection-site reactions are provided in the Supporting
Information, Supplementary Results. No anaphylaxis events and no
events suggestive of type Il hypersensitivity/vasculitis were reported.

No treatment effects for haematology or clinical chemistry
parameters (including hsCRP) across the GSK3511294 dose groups
were observed. No notable changes from baseline in complement C3
or C4 values were observed across GSK3511294 dose groups
(Supporting Information Figure S3). Additionally, no treatment effect
was observed for ECG parameters or vital signs across the
GSK3511294 dose groups.

Geometric mean absolute blood eosinophil counts (Figure 1A) and
adjusted geometric mean ratio to baseline blood eosinophil count
(Figure 1B) showed marked reductions (>48%) from the first
post-dose assessment (day 2, 24 hours) in all GSK3511294 dose
groups but not in the placebo group. Reductions of 54% and 53%
were observed at 24 hours in the 100 and 300 mg groups,
respectively. There was a dose-related difference in duration
with
maintained for longer with increasing dose. At week 26 (6 months)

of reduction, suppression of blood eosinophil counts
there was a clear dose response with adjusted geometric mean
ratio to baseline blood eosinophil counts versus placebo of 31%
(2 mg), 41% (10 mg), 72% (30 mg), 82% (100 mg) and 83%

(300 mg).
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TABLE 2 Adverse events occurring in >1 patient in any group during the study (safety population)

GSK3511294
Placebo 2mg 10 mg 30 mg 100 mg 300 mg All doses
Event, n (%) (n=12) (n=6) (n=6) (n=29) (n=29) (n=6) (n = 36)
Any AE 11(92) 2(33) 6 (100) 8(89) 9 (100) 4(67) 29 (81)
All AEs
Any 11 (92) 2 (33) 6 (100) 8(89) 9 (100) 4(67) 29 (81)
Infections and infestations 6 (50) 2(33) 2(33) 4 (44) 8(89) 2 (33) 18 (50)
Nasopharyngitis 2(17) 2(33) 1(17) 3(33) 5 (56) 2 (33) 13 (36)
Rhinitis 3(25) 0(0) 1(17) 1(11) 2(22) 0(0) 4(11)
Gastroenteritis 0(0) 0(0) 0(0) 0 (0) 2(22) 0 (0) 2 (6)
Nervous system disorders 1(8) 1(17) 2(33) 3(33) 3(33) 2 (33) 11 (31)
Headache 0(0) 1(17) 1(17) 2(22) 3(33) 2(33) 9 (25)
Injury, poisoning and procedural 4 (33) 0(0) 2(33) 3(33) 1(11) 1(17) 7 (19)
complications
Arthropod sting 0(0) 0(0) 0(0) 2(22) 0(0) 0 (0) 2 (6)
Rib fracture 0(0) 0(0) 2(33) 0(0) 0(0) 0(0) 2 (6)
Gastrointestinal disorders 4 (33) 1(17) 2(33) 0(0) 3(33) 0(0) 6(17)
Diarrhea 0(0) 1(17) 0(0) 0(0) 1(11) 0 (0) 2 (6)
Dyspepsia 0 (0) 0(0) 2(33) 0(0) 0(0) 0(0) 2 (6)
Immune system disorders 2(17) 1(17) 3(50) 2(22) 1(11) 1(17) 8(22)
Seasonal allergy 2(17) 1(17) 2(33) 2(22) 1(11) 1(17) 7 (19)
Allergy to animal 0(0) 0(0) 1(17) 1(11) 0 (0) 0 (0) 2 (6)
Respiratory, thoracic and mediastinal 3(25) 0(0) 1(17) 1(11) 3(33) 1(17) 6(17)
disorders
Oropharyngeal pain 1(8) 0(0) 1(17) 0 (0) 2(22) 1(17) 4(11)
Asthma 1(8) 0(0) 0(0) 1(11) 1(11) 0 (0) 2 (6)
Cough 3(25) 0(0) 0(0) 0(0) 0 (0) 0 (0) 0(0)
General disorders and administration 4 (33) 0(0) 1(17) 1(11) 1(11) 1(17) 4(11)
site conditions
Medical device site reaction 2(17) 0(0) 1(17) 0 (0) 1(11) 0 (0) 2 (6)
Skin and subcutaneous tissue disorders 0(0) 0(0) 0(0) 3(33) 2(22) 0 (0) 5(14)
Dry skin 0(0) 0(0) 0(0) 2(22) 0(0) 0(0) 2 (6)
Musculoskeletal and connective tissue 1(8) 0(0) 0(0) 0(0) 2(22) 1(17) 3(8)
disorders
Back pain 1(8) 0(0) 0(0) 0(0) 2(22) 0 (0) 2 (6)
Investigations 0 (0) 0(0) 0(0) 1(11) 0(0) 1(17) 2(6)
Peak expiratory flow rate decreased 0 (0) 0(0) 0(0) 1(11) 0(0) 1(17) 2 (6)
Drug-related AEs
Any 3(25) 1(17) 0(0) 0(0) 0(0) 2(33) 3(8)
Injection-site hematoma 1(8) 0(0) 0(0) 0(0) 0(0) 1(17) 1(3)
Injection-site swelling 0(0) 0(0) 0(0) 0 (0) 0(0) 1(17) 1(3)
Mouth ulceration 1(8) 0(0) 0(0) 0 (0) 0 (0) 0 (0) 0 (0)
Seasonal allergy 0(0) 0(0) 0(0) 0(0) 0(0) 1(17) 1(3)
Nasopharyngitis 0(0) 1(17) 0(0) 0 (0) 0 (0) 0 (0) 1(3)
Cough 1(8) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)

AE, adverse event.
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FIGURE 1 Geometric mean (95% Cl)
absolute blood eosinophil counts (A) and
adjusted geometric mean (95% Cl) of ratio to
baseline blood eosinophil data (B) following a
single subcutaneous GSK3511294 dose in
patients with mild-to-moderate asthma

(PD population). For (B), analysis was performed
using an MMRM model on log-transformed data,
with fixed categorical effects of treatment,
planned time point and treatment-by-planned
time point interaction and fixed continuous

T T T T T T T . . . .
4, 4 b b4 4, 4, 4 covariates of log baseline blood eosinophil count
Sy S ¢ % Sor Sop S Sop St Sop So¢ . . .
% S Y %o 2, %, %, %5, . %, 7%, and log baseline blood eosinophil count-by-
%, %, Vs OeJ/ O“’J/ Oey O@ 2 OQJ/ O"’y | d ti A : AT li
S <Y > %, %, 725, a5, 2 2% %, planned time point interaction. oeplitz
Time point covariance structure was used. The reference
line at ratio = 0.22 indicates a 78% reduction
(B) from baseline compared with placebo, as
104 observed in the Phase 3b mepolizumab MUSCA
trial.X* The reference line at ratio = 0.16
indicates an 84% reduction from baseline
o 14 compared with placebo, as observed in the
c
s mepolizumab MENSA pivotal Phase 3 trial.*®
©
° Cl, confidence interval; MMRM, mixed model
o .
5 o4 repeated measures; PD, pharmacodynamic
0.01
T T T T T T T T T T T
091/ %s %o h/@s %s %@ %s LP& %s %@ %o
., o S %o %, %, %, %, *s, %, %,
2 o, % 7 2 ® v, _ <6 = ) 0
Ty Ry Ry, £ o) () 2, 1), 2 () o)
O D s, £ Y2, ) %, %,
5 Y 7 S N 25, 3, 2 ) %,
Time point
—¥— Placebo —e— GSK3511294 10 mg —&— GSK3511294 100 mg
—=— GSK3511294 2 mg —4— GSK3511294 30 mg GSK3511294 300 mg
3.3.2 | Plasma PK parameters were consistent with the results from the noncompartmental analysis

(Supporting Information Table S4).

Mean GSK3511294 plasma concentration-time profiles are shown in
Figure 2. Overall GSK3511294 exposure (AUCy.., and C..x) increased
dose proportionally, except between 2 and 10 mg for undetermined

3.34 | Exploratory population PK/PD analysis

reasons (Table 3, Supporting Information Table S3 and Supporting Infor-

mation, Supplementary Results). Across all tested GSK3511294 doses, The relationship between GSK3511294 plasma concentrations and

median time of occurrence of Cax (tmax) ranged from 8 to 14 days and blood eosinophil counts was described by an indirect response two-

geometric mean terminal phase half-life (t,,) ranged from 38 to 53 days compartment model, with observed baseline blood eosinophil count

(38 to 44 days excluding the 2 mg starting dose) (see Supporting included as a covariate on baseline blood eosinophil count and

Information, Supplementary Results) and was not dose-dependent. maximum effect. Population PD parameters of ~0.1 pg mL~? for the

There was no evidence of target-mediated disposition. characteristic concentration resulting in 50% of maximum effect

(approximately 10-times lower than that previously estimated for

mepolizumab®®) and 87% for maximum effect were estimated

3.3.3 | Exploratory population PK analysis (Supporting Information Table S5).

GSK3511294 plasma concentration-time data were described by a

one-compartment PK model with first-order absorption and 3.3.5 | Immunogenicity

elimination; bodyweight was included as a covariate on clearance and
volume. Population PK parameter estimates of 0.132 L/day for appar- At baseline, all patients were negative for ADAs. Post-baseline, 9/36

ent clearance, 7.88 L for apparent volume and 41 days for half-life patients (25%) receiving GSK3511294 and 0/12 patients receiving
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Linear scale

time plot of GSK3511294 following a single 07
subcutaneous dose in patients with mild-to- 35
moderate asthma (PK population). The dashed ~ 304
line represents the lower limit of quantification E 25
(0.05 pg mL™2). In the event that mean — SD was %
<0, this value was set to 0.01 on the semi- 2 7
logarithmic axis. PK, pharmacokinetic; SD, T 154
standard deviation 5 |
o 10
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—&— GSK3511294 2 mg
—8— GSK3511294 10 mg

placebo tested positive for ADAs. Of the nine confirmed ADA-
positive patients, five were in the 30 mg dose group, which also had
the highest median serum total IL-5 concentrations (data not shown).
Titres were generally low (range 80-320, which includes the 1/80
sample dilution during the assay) and within four serial dilutions of
being negative. AEs reported by patients who were positive for ADAs
were similar to those reported by patients who were negative for
ADAs. There were no major differences in the GSK3511294 plasma
concentration and blood eosinophil count time profiles between
ADA-positive and ADA-negative patients.

3.4 | Exploratory endpoints

Changes from baseline in lung function parameters generally
increased with increasing GSK3511294 dose. At week 40 (day 281),
patients treated with GSK3511294 300 mg (n = 6é) demonstrated a
greater mean (95% Cl) increase from baseline compared with placebo
(n= 2) in FEV1 (240 [68, 412] mL vs 105 [not calculable (NC)] mL),
FVC (250 [74, 426] mL vs 145 [NC] mL) and percent predicted normal
FEV, (7.65% [1.76, 13.54] vs 3.85% [NC]). For all study visits, an
increase in geometric mean serum total IL-5 from baseline was noted
for all GSK3511294 dose groups, without a clear dose response,
total IL-5
to baseline throughout the

whereas concentrations in the

group

serum placebo

remained similar study

T T T T T T
28 56 84 112 140 168 196 224 252 280

Planned relative time (days)

—$— GSK3511294 30 mg
—&— GSK3511294 100 mg

GSK3511294 300 mg

(Supporting Information Figure S4). The geometric mean CIC values
for the placebo and GSK3511294 dose groups were within the
normal range (0-5.0 pgEqmL~Y) throughout the study, and any
changes from baseline were minimal (CIC ratio to baseline geometric
mean across all time points: placebo, 0.761-1.159; GSK3511294 dose
groups, 0.855-1.257). Reductions from baseline in EDN were seen
following GSK3511294 treatment (week 18 EDN ratio to baseline
0.95; GSK3511294 dose groups,
0.16-0.53), but no significant changes were noted with the other

geometric mean: placebo,

assessed biomarkers.

4 | DISCUSSION

This Phase 1 study assessed the safety, tolerability, immunogenicity,
PK and PD effect on blood eosinophil counts of single ascending SC
doses of GSK3511294 up to 300 mg to guide dose selection and dos-
ing interval in the next phase of clinical development. The study
design was different to many Phase 1 clinical trials, as we studied
patients with mild-to-moderate asthma and a baseline blood
eosinophil count similar to the intended population, rather than
healthy volunteers. This enabled acquisition of safety and tolerability
data in addition to early information on the pharmacological and
clinical effect of GSK3511294 in a patient population that was
representative of the intended target population. In addition, the
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study included an extended follow-up period of 32-40 weeks to fully
evaluate the pharmacological duration of action and, specifically, the
impact on blood eosinophil counts. All single doses of GSK3511294
were well tolerated in this study population of adults with mild-
to-moderate asthma. Reductions from baseline in blood eosinophil
counts were observed from 24 hours post-GSK3511294 administra-
tion and were sustained over 26 weeks in the 100 and 300 mg
groups, likely attributable to the improved affinity for IL-5 and
extended half-life of this mAb.

The overall incidence of AEs/AESIs was similar between
GSK3511294 and placebo treatment groups. The overall incidence of
ADAs with GSK3511294 was 25%. Titre values were generally low
and did not appear to impact GSK3511294 plasma concentrations,
blood eosinophil counts or the incidence of AEs. Overall, these safety
data are consistent with results for other anti-IL-5 mAbs.}2714 |t
should be emphasized that ADA assays are specifically developed for
a drug, and as such have different parameters (eg, sensitivity,
specificity). The ADA assay used in this study to detect
anti-GSK3511294 antibodies is different to the ADA assay used for
detecting anti-mepolizumab antibodies in the mepolizumab clinical
trials. Consequently, the incidences of ADAs against GSK3511294
and mepolizumab cannot be compared.

The current study included patients with a screening blood
eosinophil count 2200 cells pol to ensure the relevance and translat-
ability of the PD effects on blood eosinophil counts in a severe eosin-
ophilic asthma population. All assessed GSK3511294 doses markedly
reduced blood eosinophil counts from baseline by the first post-dose
assessment at 24 hours, with the greatest reduction noted at week
8 for most dose groups. While the reduction was dose independent
up to week 8, a clear dose response was observed in the return of
blood eosinophil counts back towards baseline. Notably, the suppres-
sion of blood eosinophil counts was more prolonged in the 100 and
300 mg dose groups, with adjusted reductions in blood eosinophil
count compared with placebo of 82% and 83%, respectively, at week
26; these reductions are similar to the approximately 84% reduction
observed with mepolizumab versus placebo at week 32 following
4-weekly repeat dosing during the Phase 3 MENSA trial.X® Addition-
ally, these reductions were substantially prolonged compared with
those seen following 4-weekly mepolizumab administration in a
previous clinical pharmacology dose ranging study; in that study
blood eosinophil counts began to return towards baseline
8 weeks after the final mepolizumab dose with all doses tested
(12.5-250 mg SC).*?

The effect of GSK3511294 on blood eosinophil counts is likely
attributable to its increased affinity for IL-5, as well as the longer half-
life of the antibody compared with currently available anti-IL-5/IL-5R
mAbs.8 20 The PK of GSK3511294 was linear and dose-proportional
over the 10-300 mg SC dose range, with ti, ranging between 38 and
53 days across all doses, compared with t,, of 16-22 days for
mepolizumab and 15.5 days for benralizumab.®1° Together, these data
support a uniquely long extended dosing interval for GSK3511294
compared with currently available IL-5/IL-5R therapies, which may

reduce the need for clinic attendance, potentially improving treatment
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compliance.’® Indeed, ongoing investigations of GSK3511294 in
patients with asthma will utilize a 6-month dosing interval.

Increases in serum total IL-5 were seen following administration
of all GSK3511294 doses, but not in the placebo group. As the total
IL-5 assay detects both bound and free IL-5, these increases reflect
binding of GSK3511294 to IL-5 and therefore target engagement.
The levels of serum total IL-5 observed in this study were higher than
those reported with mepolizumab,'? further reflecting the increased
affinity of GSK3511294 for IL-5. Additionally, the exploratory asthma
biomarker results for the study mirror those observed with
mepolizumab treatment using the same biomarker panel.2%??
Reductions in EDN, an eosinophil granule protein,??2 were seen
following GSK3511294 treatment, likely due to GSK3511294's
eosinophil-modulating actions, but there were no significant changes
in the other assessed biomarkers.

The strengths of this study include the relatively long duration of
the follow-up period for a Phase 1 study, which allowed collection of
robust safety data and characterization of the pharmacology of
GSK3511294. In addition, a wide range of doses was included,
spanning a 150-fold range of 2-300 mg. The limitations of the study
included the small sample size for evaluation of the lung function
endpoints. Nonetheless, these results provide a strong foundation for
further investigation into the clinical effects of GSK3511294 in
patients with asthma with an eosinophilic phenotype.

5 | CONCLUSIONS

GSK3511294 was well tolerated in adult patients with mild-
to-moderate asthma, and showed linear and dose proportional
PK. The study demonstrated the extended half-life of GSK3511294
and prolonged reduction in blood eosinophil counts after a single
dose, with the reduction similar to that observed with mepolizumab at
its therapeutic dose, showing the potential for less frequent dosing
compared with currently available anti-IL-5/IL-5R antibodies. This
Phase 1 study provides the foundation for continued clinical
development of GSK3511294 as a treatment for severe asthma with

an eosinophilic phenotype.
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