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ABSTRACT

Objective Tumour necrosis factor signalling via the
receptor-interacting protein kinase 1 (RIPK1) pathway
regulates colonic inflammation suggesting that RIPK1
inhibition may be a potential therapeutic target in
ulcerative colitis (UC). This phase lla, randomised, double-
blind experimental medicine study investigated the safety,
pharmacokinetics (PK), pharmacodynamics (PD) and
preliminary efficacy of the RIPK1 inhibitor GSK2982772 in
patients with active UC.

Design In part A, prior to a protocol amendment,

one patient was randomised to receive GSK2982772
60 mg twice daily for 42 days. After the amendment,
patients were randomised 2:1 to receive GSK2982772
60 mg or placebo three times daily for 42 days. In part
B, all patients switched to open-label GSK2982772
60 mg three times daily for 42 days. Safety, PK, PD
biomarkers, histological disease activity, clinical
efficacy and quality of life were assessed at days 43
and 85.

Results Thirty-six patients were randomised (n=12,
placebo/open-label GSK2982772; n=24, GSK2982772/
open-label GSK2982772). Most adverse events were
mild, with headache reported the most frequently
across groups (placebo/open-label GSK2982772,

n=2 (17%); GSK2982772/open-label GSK2982772,
n=8 (33%)). GSK2982772 was well distributed into
colonic tissue, with generally higher concentrations in
colonic biopsy samples versus plasma. No apparent
differences between treatment groups were observed
for PD, histological disease activity, clinical disease
activity or quality-of-life measures. At screening,

all patients had Mayo endoscopic scores of 2 or 3.

At day 43, no patients in the placebo/open-label
GSK2982772 group achieved Mayo endoscopic scores
of 0 or 1 vs 3/24 (13%) for GSK2982772/open-label
GSK2982772. At day 85, 1/9 (11%) achieved scores of
0 or one for placebo/open-label GSK2982772 vs 3/22
(14%) for GSK2982772/0open-label GSK2982772.
Conclusion GSK2982772 was generally well tolerated,
with no treatment-related safety concerns identified.
However, no significant differences in efficacy were
observed between treatment groups, suggesting that
(GSK2982772 as monotherapy is not a promising treatment
for patients with active UC.

Trial registration number NCT02903966.

% Paul Peter Tak'®

What is already known about this subject?

» The receptor-interacting protein kinase 1 (RIPK1)
pathway regulates colonic inflammation suggesting
that RIPK1 inhibition may be a potential therapeutic
target in ulcerative colitis (UC). GSK2982772 is a
first-in-class oral, selective inhibitor of RIPK1.

What are the new findings?

» GSK2982772 was well tolerated and, although well
distributed into colonic tissue, there was no ev-
idence of an effect of RIPK1 inhibition on disease
activity.

How might it impact on clinical practice in the

foreseeable future?

» Inhibition of RIPK1 with GSK2982772 used as
monotherapy is unlikely to affect disease activity to
induce clinical improvement in UC.

INTRODUCTION

Ulcerative colitis (UC) is one form of inflam-
matory bowel disease characterised by chronic
relapsing and remitting inflammation of the
colon.! The introduction of anti-tumour
necrosis factor (anti-TNF) biologics, biologics
that interfere with gutspecific lymphocyte
trafficking, the interleukin 12 (IL-12)/1L-23
inhibitor ustekinumab and janus kinase inhib-
itors have improved the treatment landscape
for patients with moderate to severe UC.>”
However, there remains a high unmet need
for more efficacious therapies. Oral therapies
are often preferred and therapies with novel
mechanisms of action are important for the
treatment of patients with UC due to long-
term efficacy limitations, the development of
antidrug antibodies, and adverse effects asso-
ciated with approved therapies.”*

In response to engagement of the TNF
receptor 1, receptor-interacting protein 1
(RIP1) exerts its signalling functions through
both its catalytic kinase activity and as a
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scaffolding protein.”” Through its catalytic kinase activity,
RIP1 plays an essential role in TNF-mediated necroptosis.
By acting as a scaffolding protein, RIP1 facilitates other
immune processes including TNF-mediated classical
apoptosis and NF-kB (nuclear factor kappa B) signal-
ling. Apoptosis and necroptosis have been implicated as
drivers of inflammation in immune-mediated inflamma-
tory diseases and histologically there is evidence for both
in biopsies from patients with UC.*'" Murine studies
have suggested that colonic inflammation results from
TNF signalling via the RIP kinase 1 (RIPK1) pathway.'' '*
Additionally, bolus administration of TNF to mice results
in necroptosis and severe intestinal inflammation that
is RIPKI-dependent.'” Thus, RIPK1 is a potential thera-
peutic target in UC.

GSK2982772 (5-Benzyl-N-[ (3S)-5-methyl-4-ox0-2,3-dih
ydro-1,5-benzoxazepin-3-yl]-1H-1,2,4-triazole-3-carboxa
mide) is a first-in-class oral, selective inhibitor of RIPK1
that binds to an allosteric pocket of the RIPKI kinase
domain to inhibit RIPKI-mediated cell death and cyto-
kine production,' and its safety and tolerability have
been demonstrated at doses up to 120mg twice daily
in healthy volunteers.'” The objective of this two-part
experimental medicine study was to examine the safety,
pharmacokinetic (PK), pharmacodynamic (PD) and
preliminary efficacy of GSK2982772 (up to 60mg three
times daily) at 43 and 85 days in patients with active UC.

PARTICIPANTS AND METHODS

Study design

This was a phase Ila, multicentre, randomised double-
blind (sponsor-unblinded), placebo-controlled study
with an open-label extension to investigate the safety
and tolerability, PK, PD and preliminary efficacy of
GSK2982772 in patients with active UC (NCT02903966).
The study was conducted at 23 centres in 7 countries
between 15 November 2016 and 17 June 2019, and
consisted of a 30-day screening period, a two-part treat-
ment period (each part 42 days) and a 28-day follow-up
period.

An interactive web response system was used for the
randomisation of patients and the randomisation list was
generated in RandALL. All study staff and patients were
blinded to treatment assignment. In part A, one patient
was randomised to receive GSK2982772 60 mg twice daily.
Patients were initially assigned to either GSK2982772
60 mg orally twice daily or placebo twice daily, which was
an inactive, white, round, film-coated tablet matched in
appearance to active tablet. Following a protocol amend-
ment effective 20 April 2017, the dosing regimen was
changed and patients in part A were randomised 2:1 to
receive GSK2982772 60mg (n=24) or placebo (n=12)
three times daily rather than twice daily. In part B (after
the 42-day treatment period for part A), all patients
switched to open-label GSK2982772 60mg three times
daily for an additional 42 days.

Patients

To be eligible for the study, patients needed to be between
18 and 75 years of age with UC and a total Mayo score of 23
points and endoscopy subscore of 2-3 at screening'®
despite stable dosing of concurrent treatment under the
following conditions: oral 5-aminosalicylates (22.4g/d
mesalamine) for at least 4 weeks prior to first dose of
study drug, purine analogues or methotrexate for at least
12 weeks prior to first dose of study drug, or low-dose
corticosteroids (£20mg prednisolone or equivalent) for
2 weeks prior to sigmoidoscopy. Dosing of concurrent
treatment was required to remain stable until the end of
the study. Eligible patients were to be either naive to any
biological therapies used for UC or, alternatively, to have
discontinued anti-TNF biological therapy for reasons
other than primary efficacy nonresponse. Exposure to a
single biological agent in the context of a clinical trial was
also acceptable.

Key exclusion criteria included a diagnosis of indeter-
minate colitis, Crohn’s disease, infectious colitis or isch-
aemic colitis, fulminant UC or UC limited to the rectum
(disease extent <l15cm from the anal verge), previous
small bowel or colonic surgery (with exception of appen-
dectomy), and histological evidence of colonic dysplasia
or bowel stricture. Patients with fistulae or known symp-
tomatic stenosis of the intestine, toxic megacolon, an
active infection or history of infections (including a
positive Clostridium difficile toxin test), or active/previous
colonic cytomegalovirus infection were also excluded.
Patients with a history of suicidal ideation behaviour as
measured using the Columbia Suicide Severity Rating
Scale (C-SSRS) or history of attempted suicide were not
eligible.'

Study end points and assessments

Safety and tolerability were the primary end points
of the study. Secondary endpoints included efficacy
measures, histological disease activity, PK, and PD effect
on biomarkers of disease activity. Change from baseline
in Inflammatory Bowel Disease Questionnaire scores was
an exploratory endpoint.

Clinical laboratory values, vital signs and 12-lead ECG
monitoring were assessed at screening, day 1 and every 2
weeks thereafter until day 85 (predose on days 1 and 43).
Patients also completed the C-SSRS predose on days 1, 43
and 85. The investigator or site staff and an internal GSK
Safety Review Committee (which included members of
the GSK2982772 project team) monitored adverse events
(AEs) and reviewed blinded safety data. Clinical labora-
tory parameters were assessed every 2weeks and AEs were
assessed weekly throughout the study.

The Inflammatory Bowel Disease Questionnaire
(IBDQ), a 32-item health-related quality-of-life instru-
ment specific to inflammatory bowel disease,"
to evaluate general activities of daily living, intestinal
function, social performance, personal interactions and
emotional status. Questionnaires were completed by
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patients before any other clinical assessments on days 1
and 43 (predose) and day 85.

Efficacy assessments included the total Mayo score, a
12-point scoring system used to assess UC disease activity
based on stool frequency, rectal bleeding, endoscopic
appearance, and the Physician’s Global Assessment of
Disease (PGA)®; and the Ulcerative Colitis Endoscopic
Index of Severity (UCEIS), which assesses disease activity
based on endoscopic vascular pattern, bleeding, erosions
and ulcerations.?" Total Mayo score, partial Mayo score
(stool frequency, rectal bleeding and PGA), 3-domain
Mayo score (stool frequency, rectal bleeding and mucosal
appearance), Mayo endoscopic subscore and the UCEIS
were used to assess disease activity at screening, day 43
(predose) and day 85.

A total of 6-12 random endoscopic biopsies were
obtained throughout the inflamed sigmoid during
sigmoidoscopy at screening, day 43 (predose) and day
85, and were divided for histological, PK, target and
pathway engagement, and gene expression assessments.
For histological assessment, samples were stored in 20 mL
formalin solution directly after biopsy. Formalin-fixed
paraffin-embedded blocks were prepared and samples
were batch shipped to Robarts (Mount Sinai Services;
Toronto, Canada) for processing and analysis. Samples
were scored using Geboes index,” the modified Riley
score,23 and Robarts histology index,24 which are histo-
logical scoring instruments for the evaluation of disease
activity in UC.

Predose plasma concentrations of GSK2982772 were
measured on days 43 and 85 (for comparison with
predose colon tissue concentrations). In addition, post-
dose (1, 2, 4 and 6hours) plasma concentrations were
assessed on days 1 and 43. Plasma and biopsy samples
were analysed using a validated analytical method based
on protein precipitation with [*H,"’C] GSK2982772 as an
internal standard, followed by high-performance liquid
chromatography/mass spectrometry analysis.

PD biomarkers included C reactive protein (CRP)
(predose on days 1 and 43) as a part of chemistry labo-
ratory samples and faecal calprotectin (FCP). On day 1
and every 2 weeks thereafter, stool samples were collected
into a 30mL plastic stool container and stored at -20°C
before being shipped the same day on dry ice to Q2
Solutions.

Statistical analysis

This exploratory experimental medicine study was not
powered to test predefined differences in clinical efficacy
or biomarkers. The safety population consisted of all
patients who received at least 1 dose of study treatment
(safety, efficacy and biomarker analyses).

Safety, efficacy, PKand biomarker data were summarised
for part A according to the treatment received and, as
appropriate, were summarised for parts A and B of
the study combined. Comparisons between treatment
groups were conducted for clinical efficacy, histological
and biomarker assessments if deemed appropriate using

a mixed model repeated measures model, adjusting for
the following covariates: treatment, visit, log-transformed
baseline value and the treatment by visit and log-
transformed baseline value by visit interactions.

Generalised estimating equations modelling was
planned to compare the proportion of patients achieving
Mayo endoscopy remission (scores of 0 or 1), Mayo
clinical remission or 3-domain Mayo clinical remission
between treatment groups at each time point. However,
statistical analyses were not performed due to conver-
gence issues.

IBDQ) item responses were summed up for a total score
and averaged among four dimensions: bowel function
(10 items), systemic symptoms (5 items), social function
(5 items) and emotional status (12 items).

Descriptive statistics were used to summarise
GSK2982772 predose colon tissue concentrations by
day and GSK2982772 plasma concentrations by day and
nominal sampling time.

RESULTS

Disposition and demographics

A total of 36 patients were enrolled—12 in the group
treated with placebo for the first 42 days followed by open-
label GSK2982772 for 42 days (placebo/OL’772 group),
and 24 in the group treated with GSK2982772 for the first
42 days followed by open-label GSK2982772 for 42 days
(GSK2982772/0L772 group). All 36 patients received
treatment and were included in the safety population
(online supplemental figure 1). All 24 of the patients in
the GSK2982772/0L1’772 group and 10 patients in the
placebo/OL’772 group were included in the PK popu-
lation. One patient withdrew from the placebo/OL’772
group due to an AE (worsening of UC) and 2 patients
withdrew from the GSK2982772/0L’772 group (one
withdrew consent, one due to lack of efficacy). Baseline
demographics and UC characteristics were generally
balanced between groups (table 1). The mean age of
patients in the placebo/OL’772 group was older than
the GSK2982772/0L’772 group and the ratio of men
to women was 2:1 in the GSK2982772/0L’772 group
vs 1:1 in the placebo/OL’772 group. Mean (SD) FCP
level at baseline was 1101 (1517) UG/G in the placebo/
OL’772 group compared with 1678 (2327) UG/G in the
GSK2982772/01.’772 group. No patients in the placebo/
OL’772 group and 7 in the GSK2982772/0L’772 group

were using immunosuppressants at baseline.

Safety and tolerability

AEs were reported in 75% of patients in both treatment
groups (table 2). The most frequently reported AE in
both treatment groups was headache (placebo/OL’772,
n=2 (17%); GSK2982772/0L’772, n=8 (33%)). In the
placebo/OL’772 group, 58% of AEs were reported during
part A (while receiving placebo), including 1 AE of head-
ache. Other AEs reported in >10% of participants in the
GSK2982772/0L’772 group included nasopharyngitis

Weisel K, et al. BMJ Open Gastro 2021;8:6000680. doi:10.1136/bmjgast-2021-000680

3


https://dx.doi.org/10.1136/bmjgast-2021-000680

Open access

|I

Placebo/OL’772*
(n=12)

GSK2982772/0L'772t
(n=24)

Total
(N=36)

Male (n (%)) 6 (50) 16 (67) 22 (61)

Mean (SD) 50.4 (11.2) 39.0 (13.7) 42.8 (13.9)

Race (n (%))

White —White/Caucasian/European Heritage 12 (100) 23 (96) 35 (97)

Mean (SD) 8.6 (1.93) 8.0 (1.94)

UCEIS total score

Median (min, max) 4.5 (2, 6) 4.0(2,7)

Mean (SD) 45 (2.78) 4.8(2.13)

CRP

Median (min, max) 5.4 (1.5, 33.7) 2.7 (0.9, 40.4)

Mean (SD) 1101 (1517) 1678 (2327)

Concomitant medications for UC

Glucocorticoids only

w
™~
o
o
w
—
—
w
&L

Glucocorticoids and immunosuppressants

o
N
—_
3
=

*Placebo/OL’ 772 patients received placebo until day 43 when all patients switched to open-label GSK2982772 60 mg three times daily.
TGSK2982772/0L'772 patients received GSK2982772 60 mg three times daily until day 43 when all patients switched to open-label
GSK2982772 at the same dose.

CRP, C reactive protein; OL, open-label; UC, ulcerative colitis; UCEIS, Ulcerative Colitis Endoscopic Index of Severity.

(5 (21%)) and nausea, abdominal pain and upper
abdominal pain in 3 (13%) patients each. Drug-related
AEs were reported in 2 (17%) patients in the placebo/
OL’772 group (both during part A) and 5 (21%) in the
GSK2982772/0L’772 group.

One patient in the placebo/OL’772 had a serious AE
of worsening UC of moderate intensity on day 11 (while
taking placebo), which led to withdrawal from the study.
In the GSK2982772/0OL’772 group, 2 patients had serious
AEs (one with bladder cancer and one with a commi-
nuted humerus fracture after a fall). No serious AEs were
related to study treatment as judged by the investigator.

Apart from one patient in the GSK2982772/0L’772
group who experienced a QTcF increase between 450 and
480 ms, there were no clinically significant ECG changes

reported. No clinical chemistry or haematology values of
potential clinical importance were reported and no liver
monitoring or stopping events occurred. No suicidality
was reported during either part of the study.

Pharmacokinetics

Median GSK2982772 concentrations from sigmoid biop-
sies obtained predose on day 43 (88.0 ng/mL) were of
similar magnitude to the corresponding plasma concen-
trations (58.4ng/mL; online supplemental table 1).

PD and biomarker results

On day 1, predose mean (SD) CRP levels were 9.8
(9.82) in the placebo/OL’772 group and 7.1 (9.47) in
the GSK2982772/0L’772 group. A reduction in CRP

=
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Table 2 Adverse events reported in >10% in any treatment
group (safety population)

GSK2982772/
Placebo/OL’772* oLr772t

Preferred term (n=12) (n=24)

Any event (n (%)) 9 (75) 18 (75)
Headache 2(17) 8 (33)
Nasopharyngitis 1(8) 5 (21)
Nausea 2(17) 3(13)
Abdominal pain 0 3(13)
Abdominal pain upper 0 3(13)

*Placebo/OL'772 patients received placebo until day 43 when all
patients switched to open-label GSK2982772 60 mg three times daily.
TGSK2982772/0L'772 patients received GSK2982772 60 mg three
times daily until day 43 when all patients switched to open-label
GSK2982772 at the same dose.

OL, open-label.

levels was observed in the GSK2982772/0L’772 group as
compared with the placebo/OL’772 group on days 15,
29, and 43 (day 43 LS mean (SE): placebo/OL’772, 1.06
(1.854); GSK2982772/0L°772,-0.64 (1.251)) (online
supplemental table 2). However, the CRP values were
similar in both treatment groups on days 57, 71 and 85
(figure 1A).

The FCP values were similar between treatment
groups (online supplemental table 2) except for day 43
(Geometric LS mean (%CVb): placebo/OL’772, 1.90
(40.7); GSK2982772/0L’772, 0.44 (27.1)) when a steep
increase associated with high variability of the FCP data
was noted in the placebo/OL’772 group (online supple-
mental table 3, figure 1B).

Histological disease activity

No reduction in histological disease activity was observed
in either treatment group on day 43. The adjusted mean
change from baseline in modified Riley scores was 0.4
(0.842) in the placebo/OL’772 group and 0.4 (0.558)
in the GSK2982772/0L’772 group. Small, non-clinically
relevant reductions in Robarts histology index scores
from baseline to day 85 were noted in both treatment
groups (placebo/OL’772,-2.51 (3.377); GSK2982772/
OL’772,-2.96 (2.171)). Mean Geboes index scores
were unchanged in both treatment groups on days 43
(placebo/OL’772, 1.04 (1.847); GSK2982772/0L'772,
0.28 (1.223)) and 85 (placebo/OL’772, —0.67 (1.981);
GSK2982772/01.°772, -1.47 (1.286)) (figure 2).

Clinical efficacy

The LS mean (SE) change from baseline at day 43 for
total Mayo score was -1.42 (0.656) for the placebo/
OL’772 group and -1.75 (0.443) for GSK2982772/
OL’772. At day 85, observed decreases were similar in
both treatment groups (placebo/OL’772, -3.20 (0.895);
GSK2982772/01°772,-3.16 (0.583)). Changes in partial
Mayo score, and 3-domain Mayo score were also similar at
days 43 (placebo/OL’772, —-0.99 (0.527); GSK2982772/
OL’772, -1.36 (0.356)) and 85 (placebo/OL’772, -2.32
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Figure 1 Mean Ulcerative Colitis Endoscopic Index of
Severity (UCEIS) over time by treatment group. (A) Mean
CRP levels; (B) mean faecal calprotectin levels; (C) mean
UCEIS total score. Placebo/OL’'772 patients received
placebo until day 43 when all patients switched to open-
label GSK2982772 60 mg three times daily. GSK2982772/
OL’772 patients received GSK2982772 60 mg three times
daily until day 43 when all patients switched to open-label
GSK2982772 at the same dose. CRP, C reactive protein;
FCP, faecal calprotectin.
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Figure 2 Mean modified Riley score, Geboes index and
Robarts histology index over time by treatment group.
(A) Modified Riley score; (B) Geboes index; (C) Robarts
Histology Index (RHI). Placebo/OL'772 patients received
placebo until day 43 when all patients switched to open-
label GSK2982772 60 mg three times daily. GSK2982772/
OL’772 patients received GSK2982772 60 mg three times
daily until day 43 when all patients switched to open-label
GSK2982772 at the same dose.

(0.678); GSK2982772/0L’772,-2.19 (0.440)) regardless
of randomised treatment group (online supplemental
table 2, online supplemental figure 2). The percentage of
patients achieving Mayo clinical response (defined as =3
points or 230% improvement from baseline in the total
Mayo score, along with a decrease in the rectal bleeding
subscore of 21 point) on day 85 for the placebo/OL’772
was 5/9 (56%) and 11/22 (50%) for GSK2982772/
OL’772. One of 9 (11%) patients in the placebo/OL’772
and 2/22 (9%) in the GSK2982772/01’772 achieved
Mayo remission (defined as total Mayo score of <2 points,
with no individual subscore exceeding 1 point). Three-
domain Mayo clinical response or remission scores also
increased over time and were similar between treatment
groups with 6/9 (67%) in the placebo/OL’772 group
and 12/22 (55%) in the GSK2982772/0L’772 at day 85
achieving a clinical response (table 3).

Reduction in UCEIS total scores was similar in both
the treatment groups at days 43 (placebo/OL’772,
-0.24 (0.428); GSK2982772/0L’772, -0.42 (0.289))
and 85 (placebo/OL’772, —-0.84 (0.495); GSK2982772/
OL’'772, -0.82 (0.318); online supplemental table 2 and
figure 1C). The percentage of patients achieving UCEIS
response and remission increased over time and was
similar between treatment groups (day 85: placebo/
OL’'772,1/9 (11%); GSK2982772/0L’772 3/22 (14%))
(table 3). The mucosal appearance as assessed by the
Mayo endoscopic subscore was similar between treat-
ment groups. At day 43, no patients in the placebo/
OL’772 group and 3/24 (13%) in the GSK2982772/
OL’772 group achieved Mayo endoscopic scores of 0 or
1 indicating remission. The percentage of patients that
achieved endoscopic scores of 0 or 1 at day 85 was 1/9
(11%) in the placebo/OL’772 group and 3/22 (14%) in
the GSK2982772/0L’772 group (online supplemental
table 4).

Quality-of-life measures

Patients in the placebo/OL’772 group had lower IBDQ
scores at baseline relative to the GSK2982772/0L’772
group. The increase in IBDQ scores at day 43 (placebo/
OL772, 28.40 (8.274); GSK2982772/01.772, 20.62
(5.668)) and at day 85 (placebo/OL’772, 41.72 (9.439);
GSK2982772/0L°772, 37.72 (6.566) ) was similar between
treatment groups (online supplemental figure 3).

DISCUSSION

Treatment with GSK2982772 60mg three times daily
for 43 days or 85 days was generally well tolerated.
GSK2982772 was well distributed into colonic tissue, as
shown by the similar GSK2982772 concentrations in the
colonic biopsy samples and plasma. In spite of this, there
was no evidence of an effect of RIPK1 inhibition on disease
activity. For instance, there were no apparent differ-
ences in the change of CRP levels comparing patients
treated with GSK2982772/0L’772 to placebo/OL’772.
It should be noted that the placebo/OL’772 group,
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Table 3 Patients achieving Mayo response and remission and UCEIS remission (safety population)

Parameter Visit Placebo / OL'772* n/N (%) GSK2982772/0L°7721 n/N (%)
Mayo Clinical Responsef} Part A, day 43 4/11 (36) 9/24 (38)

Part B, day 85 5/9 (56) 11/22 (50)
3-Domain Mayo Clinical Response§ Part A, day 43 5/11 (45) 12/24 (50)

Part B, day 85 6/9 (67) 12/22 (55)
Mayo Clinical Remissionf| Part A, day 43 0 0

Part B, day 85 1/9 (11) 2/22 (9)
3-Domain Mayo Clinical Part A, day 43 0 0
Remission™ Part B, day 85 1(11) 3/22 (14)
UCEIS Remission Screening 0 0

Part A, day 43 1/11 (9) 3/24 (13)

Part B, day 85 1/9 (11) 3/22 (14)

*Placebo/OL’772 patients received placebo until day 43 when all patients switched to open-label GSK2982772 60 mg three times daily.
TGSK2982772/0L'772 patients received GSK2982772 60 mg three times daily until day 43 when all patients switched to open-label

GSK2982772 at the same dose.

FMayo Clinical Response is defined as a >3 points or 230% improvement from baseline in total. Mayo score, along with a decrease in

the rectal bleeding subscore of >1 point.

§3-domain Clinical Response is defined as a >2 points or >30% improvement from baseline in partial Mayo score, along with a
decrease in the rectal bleeding subscore of >1 point or a rectal bleeding subscore of 0 or 1.

{IMayo clinical remission is defined as a total Mayo score of 2 points or lower, with no individual subscore exceeding one point.
**Three-domain Mayo clinical remission is defined as >1 point decrease in stool frequency subscore from baseline to achieve a stool
frequency subscore of 0 or one and rectal bleeding subscore of 0 and mucosal appearance endoscopy subscore of 0 or 1.

OL, open-label; UCEIS, Ulcerative Colitis Endoscopic Index of Severity.

had a relatively smaller sample size compared with the
GSK2982772/01.°772 group and that FCP values at base-
line were highly variable. The steep increase observed in
the placebo/OL’772 group at day 43 might be explained
by one subject who had a large increase from baseline at
day 43, likely reflecting a flare which is characteristic of
the natural course of disease for patients with ulcerative
colitis® and impacting the group outcome.

Consistent with the results for CRP and FCP levels,
small improvements of similar magnitude in histological
disease activity were observed in both treatment groups.
Changes in clinical efficacy measures and endoscopy
scores to assess UC disease activity in response to treat-
ment with GSK2982772 60 mg three times daily were also
similar between treatment groups. Additionally, IBDQ
scores increased over time, suggesting patients’ quality
of life improved similarly in both treatment groups.
A recent meta-analysis suggested that there is a mean-
ingful placebo effect on HRQoL as reflected in IBDQ
scores, which should be considered in clinical trials.?®
The HRQoL improvements in the current study may be
explained by this placebo effect or simply by the relapsing
and remitting nature of ulcerative colitis over the course
of the study.

Short treatment duration, treatment compliance with a
three times daily regimen, dose level, insufficient concen-
trations of GSK2982772 to inhibit RIPKI activity or biolog-
ical redundancy could explain this lack of response.
Taken together, these results do not support the notion
that RIPKI inhibition alone at the level achieved in this

study could translate into transformative improvement of
UG 220

Other limitations to the study include the relatively
small sample size and that baseline information regarding
disease severity, including Montreal classification, was not
collected. The impact of disease heterogeneity between
treatment groups may have affected outcomes. It is
possible that statistically significant improvements would
have been apparent with a larger sample size. However, if
treatment effects were transformative, they would also be
expected to be apparent in a smaller experimental medi-
cine study, even given the above limitations.

Patients’ prior treatment history was not captured at
baseline and, as treatment with biological therapy may
indicate a population that is more refractory to treat-
ment effects, results may have been affected. Finally,
no patients in the placebo/OL’772 group were taking
immunosuppressants at baseline vs 7/24 (29%) in the
GSK2982772/0L’772 group, which could indicate a
more difficult group to treat. Despite these limitations
and preclinical evidence that RIPKI may be a prom-
ising therapeutic target, current findings suggest that a
transformative effect is unlikely with GSK2982772 used
as monotherapy to inhibit RIPKI activity and to induce
clinical improvement in UC.

CONCLUSIONS

In conclusion, this study did not identify any significant
safety issues and the treatment of patients with active
UC using the RIPKI inhibitor GSK2982772 60 mg three
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times daily for 43 or 85 days was generally well tolerated.
However, at the exposure levels evaluated, the agent does
not lead to differences in measures of histological disease
activity or clinical efficacy compared with placebo. RIPK1
may not be a promising therapeutic target in UC when

GSK2982772 is used as monotherapy.
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