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Abstract

Filgotinib (Jyseleca®) is an oral, ATP-competitive, reversible JAK1 preferential inhibitor that is being developed by Galapa-
gos NV and Gilead Sciences for the treatment of inflammatory autoimmune diseases, including inflammatory arthritis and
inflammatory bowel disease. The JAK-STAT signalling pathway has been implicated in the pathogenesis of inflammatory and
autoimmune diseases, and filgotinib modulates this pathway by preventing the phosphorylation and activation of STATs. In
September 2020, filgotinib received its first approvals in the EU and Japan. In the EU, filgotinib is indicated for the treatment
of moderate to severe active rheumatoid arthritis (RA) in adults who have responded inadequately to, or who are intolerant
to, one or more disease-modifying anti-rheumatic drugs (DMARDS). In Japan, filgotinib is indicated for the treatment of RA
in patients who had an inadequate response to conventional therapies (including prevention of structural damage to joints).
Clinical studies of filgotinib for the treatment of inflammatory autoimmune diseases are ongoing worldwide. This article
summarizes the milestones in the development of filgotinib leading to this first approval.

Filgotinib (Jyseleca®): Key points 1 Introduction

An oral, ATP-competitive, reversible JAK1 preferential The Janus kinase (JAK)-signal transducer of activation
inhibitor being developed by Galapagos NV and Gilead (STAT) signalling pathway has been implicated in the patho-
Sciences for the treatment of inflammatory autoimmune genesis of inflammatory and autoimmune diseases, such as
diseases rheumatoid arthritis (RA), psoriatic arthritis (PsA), ankylos-

ing spondylitis (AS) and inflammatory bowel disease (IBD)

Received its first approval on 24 September 2020 in the B : . i
[1]. JAKSs are cytoplasmic tyrosine kinases that associate

EU and Japan ; . L .
with cytokine receptors and transduce cytokine signalling
Approved for the treatment of RA in adults who have via phosphorylation of STATSs [2]. Four different types of
responded inadequately to, or who are intolerant to, one JAKs (JAK1, JAK2, JAK3 and TYK2) and seven mamma-
or more DMARDs lian STAT family members have been identified (STATI,

STAT?2, STAT3, STAT4, STAT5a, STATSb, STAT6) [2].
JAKI is important in mediating inflammatory cytokine sig-
nals, JAK2 in mediating myelopoiesis and erythropoiesis
and JAK3 plays critical roles in immune homeostasis and
lymphopoiesis [3]. Given the major role of the JAK-STAT
Enhanced material for this AdisInsight Report can be found at pathway in the pathogenesis of inflammatory diseases, JAKs
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lation, leading to the development of JAK inhibitors.
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of STATSs. On 24 September 2020, filgotinib received its first
approval in the EU [3] and Japan [5]. In the EU, filgotinib is
indicated for the treatment of moderate to severe active RA
in adults who have responded inadequately to, or who are
intolerant to, one or more disease-modifying anti-rheumatic
drugs (DMARD:s) [3]. In Japan, filgotinib is indicated for the
treatment of RA in patients who had an inadequate response
to conventional therapies (including prevention of structural
damage to joints) [6]. The recommended dose of filgotinib
in adults is 200 mg once daily [3, 6]. The US FDA issued a
complete response letter for filgotinib in the treatment of RA
in August 2020, and have requested data from the MANTA
(NCT03201445) and MANTA-Ray (NCT03926195) stud-
ies, which are evaluating the impact of filgotinib on sperm
parameters, before completing its review [7]. Filgotinib
is under regulatory review for use in ulcerative colitis in
the EU [8]. Clinical studies of filgotinib for the treatment
inflammatory diseases, including RA, PsA, AS, Crohn’s
disease, ulcerative colitis and non-infectious uveitis, are
ongoing worldwide.

1.1 Company Agreements

In February 2012, Galapagos and Abbott (now AbbVie)
entered into a global collaboration to develop and com-
mercialise filgotinib [4, 9]. Upon successful completion
of phase 2 trials for RA, AbbVie was to license the pro-
gramme and assume sole responsibility for phase 3 trials and
global manufacturing. Galapagos had retained co-promotion
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rights in Belgium, the Netherlands and Luxembourg [4, 9].
In May 2013, Galapagos and AbbVie announced an exten-
sion of their filgotinib clinical development collaboration
to include Crohn’s disease [10]. Galapagos was to fund and
complete a phase 2 program in Crohn’s disease and AbbVie
was responsible for funding and performing clinical devel-
opment beyond phase 2 and completing regulatory and com-
mercialization activities [10]. In September 2015, AbbVie
terminated its development and marketing agreement with
Galapagos, with all rights to filgotinib retained by Galapagos
[4, 11].

Galapagos and Gilead Sciences entered into a global
partnership in December 2015, for the development and
commercialization of filgotinib for the treatment of inflam-
matory diseases, including RA [4, 12]. In January 2016,
the company reported closing of the deal and entry into
force [13]. The companies decided to jointly develop the
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product, starting with phase 3 trials for RA, with Galapagos
co-funding 20% of the activities, while Gilead was to be
responsible for all manufacturing and commercial activities
[13]. In December 2017, Galapagos decided to opt-in on the
co-promotion of filgotinib with collaboration partner Gilead
Sciences in UK, Germany, France, Italy, Spain, Belgium, the
Netherlands and Luxembourg, once filgotinib was approved
for commercial sale [14]. The companies agreed to a lock-
up and standstill arrangement, which was to expire on 31
December 2017 [14]. In February 2018, Galapagos reported
that it had exercised its option to co-promote filgotinib in
Europe with Gilead [15]. In July 2019, the deal was amended
under the terms of which Gilead and Galapagos were to co-
commercialize filgotinib in France, Germany, Italy, Spain
and the United Kingdom and retain the 50/50 profit share
in these countries. However, Galapagos retained exclusive
rights in Belgium, the Netherlands and Luxembourg [16].
In December 2019, Gilead Sciences entered into an
agreement with Eisai, for the distribution and co-promotion
of filgotinib for the treatment of RA in the Japanese market.
Under the terms of the agreement, Gilead was to assume
marketing approval and manufacturing of filgotinib, and
Eisai was responsible for product distribution in Japan for
RA and other future indications. Both the companies were
to jointly commercialize filgotinib if approved in Japan [17].

2 Scientific Summary
2.1 Pharmacodynamics

In biochemical assays, filgotinib selectively inhibited the
activity of JAK1 (> 5-fold higher potency) over JAK2, JAK3
and TYK?2. In human cellular assays, filgotinib preferentially
inhibited JAK1/JAK3-mediated interleukin (IL)-2, IL-4 and
IL-15 signalling, JAK1/2-mediated IL-6 signalling and JAK1/
TYK?2-mediated type I interferon signalling downstream of
the heterodimeric cytokine receptors, with functional selec-
tivity over cytokine receptors that signal via pairs of JAK2
or JAK2/TYK?2 [3, 18]. In in vitro assays, the main metabo-
lite of filgotinib, GS-829845, was approximately 10-fold less
active than filgotinib, while exhibiting a similar JAK1 pref-
erential inhibitory activity [3]. An in vivo rat model showed
that the overall pharmacodynamic effect of filgotinib was
largely driven by the metabolite [3]. In human whole blood
assays, filgotinib dose-dependently inhibited JAK1-associated
IL-6-induced STAT1 phosphorylation but had no effect on
JAK2-associated GM-CSF induced STATS phosphorylation
and demonstrated ~ 30-fold selectivity for inhibition of JAK1-
over JAK2-dependent signalling [18]. The selectivity of fil-
gotinib for JAK1 over JAK2 was also demonstrated in gene
expression analyses using JAK-dependent gene signatures in
blood from healthy volunteers and patients with RA [19].

During 24 weeks’ treatment in the pivotal phase 3 FINCH
1, 2 and 3 studies, the median and interquartile ranges for
serum IgG, IgM, and IgA values remained largely within
the normal reference ranges [3]. Serum C-reactive protein
(CRP) levels decreased as early as week 2 of treatment and
were maintained over 24 weeks’ treatment with filgotinib.
Filgotinib therapy was associated with a small, transient
increase in mean absolute lymphocyte count that remained
within normal reference ranges and gradually returned to, or
close to, baseline levels over 12 weeks’ treatment. Although
median platelet counts remained within the normal range,
treatment with filgotinib resulted in a slight decrease in
median platelet counts within the first 4 weeks of therapy
and remained stable thereafter through 24 weeks’ therapy.
Median haemoglobin values remained stable within the nor-
mal range during 24 weeks’ treatment in FINCH 1, 2 and
313, 20].

2.2 Pharmacokinetics

Oral filgotinib is absorbed rapidly, with the median peak
plasma concentration (C,,,,) of filgotinib reached 2-3 h post
dose and that of its main metabolite GS-829845 reached 5
h post dose following multiple dosing [3]. Filgotinib and
GS-829845 exposures (area under the concentration-time
curve; AUC) and C,,, were similar between healthy adult
subjects and patients with RA and values were dose propor-
tional over the therapeutic range. Steady-state concentrations
of filgotinib and GS-829845 were reached in 2-3 and 4 days,
respectively. Following once daily oral administration, there
is negligible accumulation of filgotinib and approximately
two-fold accumulation of GS-829845. There were no clini-
cally relevant differences in exposures when filgotinib was
administered with a high-fat or low-fat meal compared with
the fasted state; therefore, filgotinib can be administered with
or without food. Human plasma protein binding of filgotinib
and GS-829845 is low (55-59% and 39-44%, respectively).
The blood-to-plasma ratio of filgotinib is 0.85-1.1, indicat-
ing no preferential distribution of filgotinib and GS-829845
into blood cells. Filgotinib and GS-829845 are substrates of
the P-glycoprotein transporter [3].

Filgotinib is extensively metabolized, primarily by car-
boxylesterase (CES) 2, and to a lesser extent by CES1, to
form the main circulating metabolite GS-829845 [3]. Fol-
lowing oral administration, approximately 9.4% and 4.5% of
a filgotinib dose was recovered as unchanged drug in urine
and faeces, respectively. In a clinical pharmacology study,
the majority of radioactivity in plasma was accounted for
by filgotinib (2.9%) and GS-829845 (92%), with no other
major metabolites identified. Following oral administration,
~ 87% of the administered dose was eliminated in the urine
(as filgotinib and its metabolites) and 15% in the faeces.
GS-829845 accounted for ~ 54% of the dose recovered in
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the urine and 8.9% in the faeces. The mean terminal half-
lives of filgotinib and GS-829845 were approximately 7 and
19 h, respectively [3].

Bodyweight, gender, race, age, mild renal impairment
[creatinine clearance (CLg) > 60 mL/min), and mild or
moderate hepatic impairment (Child-Pugh A or B) did not
have a clinically relevant effect on the pharmacokinetics
of filgotinib or GS-829845 [3]. Exposure to filgotinib and
GS-829845 was increased in patients with moderate (CLqg
30 to < 60 mL/min) or severe (CLcg 15 to < 30 mL/min)
renal impairment; therefore, a filgotinib 100 mg once daily
dose is recommended in these patients. The pharmacokinet-
ics of filgotinib have not been assessed in patients with end
stage renal disease (CL-g < 15 mL/min) or severe hepatic
impairment (Child-Pugh C) [3].

In vitro studies showed that CES2, the main enzyme
involved in the metabolism of filgotinib, can be inhibited by
medicinal products such as fenofibrate, carvedilol, diltiazem
or simvastatin; however, the clinical relevance of this inter-
action is unknown [3]. Filgotinib is not a clinically relevant
inhibitor or inducer of most enzymes or transporters com-
monly involved in drug interactions, such as cytochrome
P450 enzymes and UDP-glucuronosyltransferases [21].
However, in vitro studies are inconclusive regarding the
potential of filgotinib to induce CYP2B6 or to induce
or inhibit CYP1A2 and the potential for GS-829845 to
inhibit P-gp or BRCP. Caution is required when filgotinib

is coadministered with CYP1A2, P-gp or BRCP sub-
strates that have a narrow therapeutic index. In vitro, fil-
gotinib and GS-829845 are inhibitors of OATP1B1 and
OATPI1B3. Coadministration of filgotinib with OATP1B1
and OATP1B3 substrates may increase exposure to the coad-
ministered OATP1B1 or OATP1B3 substrate and the risk
of adverse events; filgotinib coadministration with sensitive
OATPIB1 and OATP1B3 substrates such as valsartan or
statins is not recommended [3]. Further in vivo investiga-
tion of drug-drug interactions between filgotinib and OATP
substrates is ongoing.

2.3 Therapeutic Trials
2.3.1 Rheumatoid Arthritis

2.3.1.1 FINCH 1 The 52-week randomized, double-blind,
placebo- and active-controlled study phase 3 FINCH 1
trial (NCT02889796) showed that filgotinib significantly
improved signs and symptoms of disease and physical func-
tion and slowed radiographic progression in patients with
RA who had an inadequate response to > 12 weeks’ metho-
trexate therapy (n = 1755) [3, 22]. Patients were randomized
to receive filgotinib 100 mg or 200 mg once daily (n = 480
and 475), adalimumab 40 mg every 2 weeks (n = 325) or
placebo (n = 475) in addition to stable background treat-

Features and properties of filgotinib

Alternative names
Class

Filgotinib hydrochloride; G-146034; G-146034-101; GLPG-0634; GS-6034; Jyseleca
2 ring heterocyclic compounds; amides; anti-inflammatories; antirheumatics; cyclopropanes; pyridines; skin

disorder therapies; small molecules; thiamorpholines; triazoles; urologics

Mechanism of Action
Route of Administration Oral
Pharmacodynamics

Modulates the JAK-STAT pathway by preventing the phosphorylation and activation of STATSs

Preferentially inhibits the activity of JAK1 over JAK2, JAK3 and TYK2

Inhibited JAK1/JAK3-mediated IL-2, IL-4 and IL-15 signalling, JAK1/2-mediated IL-6 signalling and
JAK1/TYK2-mediated type I interferon signalling in human cellular assays

Dose-dependently inhibited IL-6-induced STAT1 phosphorylation in human whole blood assays

Pharmacokinetics

Peak plasma concentration reached in 2-3 h

Filgotinib and GS-829845 (main metabolite) steady state reached in 2-3 and 4 days, respectively

Mean terminal half-lives of filgotinib and GS-829845 approximately 7 and 19 h, respectively

Most frequent ARs in patients

with RA

ATC codes
WHO ATC code L04A-A45 (filgotinib)
EphMRA ATC code L4 (immunosuppressants)

Chemical Name
carboxamide

Nausea, upper respiratory tract infection, urinary tract infection, dizziness

N-(5-{4-[(1,1-dioxo-A6-thiomorpholin-4-yl)methyl]phenyl }[1,2,4]triazolo[ 1,5-a]pyridin-2-yl)cyclopropane-

ARs adverse reactions, JAK Janus kinase, /L interleukin, RA rheumatoid arthritis, STAT signal transducer of activation, TYK tyrosine kinase
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ment with methotrexate. At week 24, patients receiving pla-
cebo were re-randomised to filgotinib 100 mg or 200 mg
once daily up to week 52. The primary endpoint was the
proportion of subjects who achieved an ACR20 response at
Week 12 [3, 22].

At week 12, significantly (p < 0.001) more patients in
the filgotinib 100 mg and 200 mg groups than in the pla-
cebo group achieved American College of Rheumatology 20
(ACR20; 70% and 77% vs. 50%; primary endpoint). ACR50
(36% and 47% vs. 20%) and ACR 70 (19% and 26% vs.
7%) responses were also more frequent in the filgotinib 100
mg and 200 mg groups than in the placebo group (nominal
p < 0.001) [3, 22]. The proportions of patients achieving
Disease Activity Score 28 C-reactive protein (DAS28-CRP)
low disease activity (score < 3.2) [39% and 50% vs. 23%;
p < 0.001] and DAS28-CRP remission (score < 2.6) [34%
and 24% vs. 9%; nominal p < 0.001) at 12 weeks were also
higher with filgotinib 100 mg and 200 mg than with pla-
cebo. In addition, noninferiority of filgotinib 200 mg and
adalimumab was demonstrated for DAS28-CRP low disease
activity at 12 weeks (50% vs. 43%; p < 0.001 for noninfe-
riority). At week 24, filgotinib 100 mg or 200 mg recipi-
ents experienced significantly less radiographic progression
(assessed by the modified Total Sharp Score (mTSS)] than
placebo recipients (mean change from baseline 0.17 and
0.13 vs. 0.37; p < 0.001) [3]. Patients receiving filgotinib
100 mg or 200 mg had significant (p < 0.001) improvements
in physical function [assessed by the Health Assessment
Questionnaire-Disability Index (HAQ-DI)] than placebo
recipients (mean change from baseline of -0.56 and -0.69
vs -0.42) [3, 22].

The efficacy of filgotinib 100 mg or 200 mg in terms of
ACR20, ACR50 and ACR70 and DAS28-CRP low disease
activity was sustained during 52 weeks’ treatment [23].

2.3.1.2 FINCH 2 The 24-week randomized, double-blind,
placebo-controlled phase 3 FINCH 2 trial (NCT02873936)
showed that filgotinib significantly improved -clinical
responses and physical function in patients with active RA
who had an inadequate response or intolerance to > 1 bio-
logic DMARD (n = 448) [3, 24]. Patients received filgotinib
100 mg or 200 mg once daily (n = 153 and 147) or pla-
cebo (n = 148), in addition to a stable background dose of
conventional synthetic DMARDs. At week 12, significantly
more patients receiving filgotinib 100 mg or 200 mg than
those receiving placebo achieved ACR20 (58% and 66% vs.
31%; p < 0.001; primary endpoint). ACR50 (32% and 43%
vs. 15%; nominal p < 0.001) and ACR70 (14% and 22% vs.
7%; nominal p < 0.05) responses were also more frequent
in patients receiving filgotinib 100 mg or 200 mg than in
those receiving placebo. DAS28-CRP low disease activ-
ity (37% and 41% vs. 16%; p < 0.001) and DAS28-CRP
remission (26% and 22% vs. 8.1%; nominal p < 0.001) at

week 12 were evident in more filgotinib 100 mg or 200 mg
than placebo recipients. Improvements in HAQ-DI scores
with filgotinib 100 mg or 200 mg were significantly greater
than with placebo at week 12 (mean change from baseline
—0.48 and — 0.55 vs — 0.23; p < 0.001) and more filgotinib
100 mg or 200 mg than placebo recipients had a HAQ-DI
reduction of > 0.22 points (66% and 67% vs. 44%; nominal
p < 0.001). Efficacy improvements with filgotinib 100 mg
or 200 mg were sustained at week 24 versus placebo (nomi-
nal p <0.05) [3, 24].

2.3.1.3 FINCH 3 The 52-week randomized, double-blind,
active-controlled phase 3 FINCH 3 trial (NCT02886728)
showed that filgotinib significantly improved signs and
symptoms of disease, physical function and HRQOL, and
slowed radiographic progression in methotrexate-naive
patients with moderately to severely active RA [3, 25].
Patients received filgotinib 100 mg or 200 mg once daily
plus methotrexate (n = 207 and 416), filgotinib 200 mg mon-
otherapy (n = 210) or methotrexate monotherapy (n = 416).
The primary endpoint was the proportion of patients who
achieved an ACR20 response at week 24.

Significantly more patients receiving filgotinib 100 mg or
200 mg plus methotrexate combination therapy than those
receiving methotrexate monotherapy achieved an ACR20
response at week 24 (80% and 81% vs. 71%; both p < 0.05);
there was no significant difference between filgotinib 200
mg monotherapy and methotrexate recipients in the ACR20
response rate (78% vs. 71%) [3, 25]. At 24 weeks, patients
receiving filgotinib 100 mg or 200 mg plus methotrexate
or filgotinib 200 mg monotherapy had higher (nominal
p <0.01) ACR50 (57%, 62% and 58% vs. 46%) and ACR70
(40%, 44% and 40% vs. 26%) response rates, and DAS28-
CRP low disease activity (63%, 69% and 60% vs. 46%) and
significantly higher DAS28-CRP remission (43%, 54%
and 42% vs. 29%; p < 0.001) rates than patients receiving
methotrexate [3, 25]. Patients receiving filgotinib 200 mg
monotherapy had less radiographic progression than patients
receiving methotrexate at week 24 (mean change from base-
line in mTSS — 0.04 vs. 0.51; nominal p < 0.01); there were
no significant differences between patients receiving filgo-
tinib 100 mg or 200 mg plus methotrexate and those receiv-
ing methotrexate for this outcome (0.22 and 0.21 vs. 0.52).
The mean change from baseline in HAQ-DI at week 24 was
significantly (p < 0.01) greater with filgotinib 100 mg or 200
mg plus methotrexate than with methotrexate (— 0.90 and
—0.94 vs — 0.79) [3, 25].

Filgotinib efficacy was sustained up to week 52, with
higher ACR20, ACR50 and ACR70 response rates and
DAS28-CRP low disease activity and remission rates in
the filgotinib 100 mg and 200 mg combination therapy and
filgotinib 200 mg monotherapy groups than in the metho-
trexate group (nominal p < 0.05) [3, 26]. Patients receiving
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filgotinib 100 mg or 200 mg combination therapy or fil-
gotinib 200 mg monotherapy had less radiographic disease
progression than patients receiving methotrexate (0.27, 0.21
and 0.23 vs. 0.74; nominal p < 0.05). The mean change from
baseline in HAQ-DI scores was greater with filgotinib 200
mg combination therapy and filgotinib 200 mg monotherapy
than with methotrexate(nominal p < 0.05), while there was
no significant difference between the filgotinib 100 mg com-
bination therapy and methotrexate groups [26].

2.3.1.4 Phase 2 Trials The 24-week, randomised, double-
blind, placebo-controlled, phase 2b, dose-finding DAR-
WIN 1 trial (NCT01888874) of filgotinib 50-200 mg once
or twice daily as add-on treatment to methotrexate showed
that filgotinib as add-on to MTX improved the signs and
symptoms of disease in patients with moderate-to-severe
active RA (n = 594), and was associated with a rapid onset
of action [27]. At week 12, significantly (p < 0.05) more
patients achieved ACR20 responses (primary endpoint) in
the filgotinib 100 mg once daily [64% (54/85)], 200 mg once
daily [69% (59/86)] and 100 mg twice-daily [79% (66/84)]
groups compared with placebo [44% (38/86)], with an onset
of response as early as week 2 of treatment with filgotinib
100 mg twice daily and 200 mg once daily [27]. Patient-
reported outcomes withy filgotinib, including physical func-
tion (HAQ-DI), pain (VAS), fatigue (FACIT-F) and SF-36
PCS, also improved rapidly (weeks 2—4), with benefits sus-
tained at week 12 [28].

The 24-week, randomised, double-blind, phase 2b, dose-
finding DARWIN 2 trial (NCT01894516) of filgotinib
50-200 mg once daily monotherapy showed that filgotinib
was effective in treating the signs and symptoms of disease
in patients with moderately to severely active RA (n = 283),
with a rapid onset of action [29]. At week 12, significantly
(p < 0.0001) more patients achieved ACR20 responses in
all filgotinib groups [50 mg: 67% (48/72); 100 mg: 66%
(46/70); 200 mg: 73% (50/69)] versus placebo [29% (21/72)]
(primary endpoint), with an onset of response as early as
week 1 of treatment with filgotinib 200 mg group [29].

During up to 24 weeks treatment in DARWIN 1 and
DARWIN 2, filgotinib as add-on therapy to methotrexate
or as monotherapy demonstrated improvements in health-
related quality of life and functional status in patients with
active RA, with some measures improving as early as week
1-4 of treatment and improvements sustained up to week
24 [30].

Patients who had completed 24 weeks’ treatment in
DARWIN 1 or DARWIN 2 were eligible to enter the ongo-
ing, open-label, long-term extension study DARWIN 3
(NCT02065700), during which all patients received filgo-
tinib 200 mg/day (apart from 15 males who received a 100
mg/day dosage) [31]. An interim analysis of DARWIN 3
showed that clinical efficacy of filgotinib is maintained up
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to week 156, as assessed by ACR20, ACR50 and ACR70
response rates (87%/72%/46% in patients switching from
combination therapy and 90%/63%/40% in patients continu-
ing monotherapy), and DAS28-CRP low disease activity and
remission rates (69%/53% in patients switching from com-
bination therapy and 65%/46% in patients from continuing
monotherapy) [31].

2.3.2 Psoriatic Arthritis

Filgotinib was effective in improving signs and symp-
toms of disease in patients with active moderate-to-severe
PsA who were participating in the 16-week, randomized,
double-blind, placebo-controlled phase 2 EQUATOR trial
(NCT03101670) [32]. At week 16, significantly more
patients receiving filgotinib 200 mg once daily (n = 65) than
those receiving placebo (n = 66) achieved ACR20 (80% vs.
33%; p < 0.0001; primary endpoint), ACR50 (48% vs. 15%;
p <0.0001) and ACR70 (23% vs. 6%; p < 0.005) responses
[32]. The onset of response to filgotinib was early, with a
median time to first ACR20 response of 4.1 weeks in the
filgotinib group compared with 12.3 weeks in the placebo
group (p < 0.0001) [33]. The effect of filgotinib on key
efficacy measure, including ACR20, ACR50 and ACR70
responses, were generally consistent across subgroups,
regardless of patient, disease and treatment characteristics
[34]. Patients receiving filgotinib reported significantly
greater and clinically meaningful improvements in patient-
reported outcomes at week 16, including improvements in
the PsA Impact of Disease 9 questionnaire (PsAID9) [35],
Patient’s Global Assessment of Disease Activity, pain,
HAQ-DI, FACIT-F and SF-36 PCS (all p < 0.01), but not in
the SF-36 Mental Summary (MCS) [36].

Patients completing EQUATOR could join an ongo-
ing 304-week open-label safety extension (EQUATOR 2;
NCT03320876). A prespecified interim analysis at week 52
showed sustained efficacy in patients continuing treatment
with filgotinib 200 mg once daily (n = 54); of the patients
who achieved ACR20, ACR50 and ACR70 responses at
week 16, 85%, 93% and 77% maintained these at week 52
[37].

2.3.3 Ankylosing Spondylitis

Filgotinib reduced disease activity and signs and symptoms
in patients with active AS who were participating in the
12-week, randomized, double-blind, placebo-controlled,
phase 2 TORTUGA trial (NCT03117270) [38]. At week 12,
the mean change from baseline in the AS disease activity
score (ASDAS) was significantly greater in patients receiv-
ing filgotinib 200 mg once daily than in those receiving pla-
cebo (— 1.47 vs. — 0.57; p < 0.0001) [38]. Filgotinib signifi-
cantly reduced inflammation of the sacroiliac joint and spine,
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as indicated by significant (p < 0.05) reductions in the Spon-
dyloarthritis Research Consortium of Canada (SPARCC)
spine, SPARCC sacroiliac joint, erosion and backfill scores
[38, 39]. Filgotinib significantly decreased levels of circulat-
ing biomarkers associated with active AS disease, including
proinflammatory cytokines and chemokines, cell adhesion
molecules, and markers of matrix remodelling [40].

2.3.4 Ulcerative Colitis

Filgotinib was effective as an induction treatment in bio-
logic-naive and biologic-experienced patients with mod-
erately to severely active ulcerative colitis [41] and as
maintenance treatment in those who had achieved clinical
response with induction therapy [42] in the 58-week phase
2b/3 SELECTION study (NCT02914522). SELECTION is
arandomized, double-blind study that evaluated once-daily
filgotinib 100 mg or 200 mg versus placebo as (a) induction
therapy in patients with moderately to severely active ulcera-
tive colitis who were biologic naive but failed conventional
therapy (Induction Study A; n = 659) or were biologic expe-
rienced (Induction Study B; n = 689) and (b) maintenance
treatment for patients with moderately to severely active
ulcerative colitis who had achieved either clinical remis-
sion or Mayo Clinic Score (MCS) response with induction
treatment in any of the treatment arms (n = 664).

Clinical remission at week 10 (primary endpoint in the
induction study) was achieved in significantly higher propor-
tions of patients treated with filgotinib 200 mg than placebo
in both biologic-naive (26.1% vs 15.3%; p = 0.0157) and
biologic experienced (11.5% vs 4.2%; p = 0.0103) patients.
Additionally, among biologic-naive patients, significantly
more filgotinib 200 mg than placebo recipients achieved
MCS remission (p = 0.0053), endoscopic remission (p =
0.0047) and Geboes histologic remission (p < 0.0001) [key
secondary endpoints]. [41].

Patients entering the maintenance study who had received
filgotinib induction therapy were re-randomized to receive
either their induction filgotinib dose or placebo; patients
who had received placebo in the induction study continued
placebo in the maintenance study. In the group of patients
who had previously received filgotinib in the induction study
(n = 558), clinical remission at week 58 (primary endpoint
in the maintenance study) was achieved in a significantly
higher proportion of patients treated with filgotinib 200 mg
(37.2% vs 11.2%; p < 0.025) or filgotinib 100 mg (23.8% vs
13.5%; p < 0.05) than placebo. Significantly higher propor-
tions of patients receiving filgotinib 200 mg maintenance
therapy also achieved 6-month corticosteroid-free clinical
remission, sustained clinical remission, MCS remission,
endoscopic remission and histologic remission at week 58
compared with placebo (p < 0.025) [42].

2.3.5 Crohn’s Disease

In the randomized, double-blind, placebo-controlled phase
2 FITZROY trial (NCT02048618) in patients with mod-
erate-to-severe Crohn’s disease (n = 174), a significantly
greater proportion of patients receiving filgotinib 200 mg
once daily than those receiving placebo achieved clinical
remission (Crohn’s Disease Activity Index < 150) at week
10 (47% vs. 23%; p = 0.0077; primary endpoint) [43]. A
post hoc analysis showed that filgotinib 200 mg induced
clinical remission regardless of the disease duration (< 5,
5-10 or > 10 years) or disease location (ileocolonic, ileal
or colonic disease) [44]. Filgotinib treatment led to early
(at week 2) and significant reductions (versus placebo) in
markers of systemic and mucosal inflammation (faecal cal-
protectin, vascular endothelial growth factor A and CRP),
with significant association observed between the decrease
in both systemic (serum CRP and IL-6) and mucosal (fae-
cal calprotectin) biomarkers and endoscopic response [45].

2.4 Adverse Events

Filgotinib was generally well tolerated in clinical trials in
patients with RA [3, 46] or inflammatory bowel disease
[41-43]. The most common adverse reactions with filgo-
tinib 200 mg once daily in the placebo-controlled safety
analysis set (up to week 12; n = 777) in trials in patients
with RA were nausea (3.5%), upper respiratory tract infec-
tion (URTTI; 3.3%), urinary tract infection (UTI; 1.7%) and
dizziness (1.2%) [3, 20]. Nausea was generally transient and
occurred during the first 24 weeks of treatment [3].

In a pooled analysis of placebo-controlled studies
(FINCH 1 and 2 and DARWIN 1 and 2), the incidence of
infection during 12 weeks’ treatment with filgotinib 200 mg
was 18.1% compared with 13.3% with placebo; no oppor-
tunistic infections (excluding tuberculosis) were reported
during this period [3]. During 12 weeks’ treatment, the
incidences of infectious adverse drug reactions in filgotinib
200 mg and placebo groups were 3.3% and 1.8% for URTI,
1.7% and 0.9% for UTI, 0.6% and 0.4% for pneumonia, and
0.1% and 0.3% herpes zoster. During 12 weeks’ treatment,
the incidence of serious infections was 1.0% and 0.6% with
filgotinib 200 mg and placebo, respectively. In FINCH 3,
involving methotrexate-naive patients, the incidence of
infections over 24 weeks was 25.2%, 23.1% and 24.5% in
patients receiving filgotinib 200 mg monotherapy, filgotinib
200 mg plus methotrexate and methotrexate, respectively,
and the incidence of serious infections was 1.4%, 1.0% and
1.0%, respectively. The most common serious infection with
filgotinib was pneumonia. Limited data indicate that seri-
ous infections occur at a higher incidence in patients aged
> 75 years. Absolute neutrophil counts < 1 x 10° cells/L
and absolute lymphocyte counts < 0.5 x 10° cells/L were
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Key clinical trials of filgotinib

Drug(s) Indication Phase Status Location(s) Identifier Sponsor
Filgotinib, adali- RA 3 Completed International FINCH 1; NCT02889796; Gilead Sciences
mumab, placebo, GS-US-417-0301; 2016-000568-41
methotrexate
Filgotinib, placebo, RA 3 Completed International FINCH 2; NCT02873936; Gilead Sciences
csDMARDs GS-US-417-0302; 2016-000569-21
Filgotinib, placebo, RA 3 Completed International FINCH 3; NCT02886728; Gilead Sciences
methotrexate GS-US-417-0303; 2016-000570-37
Filgotinib, placebo RA 3 Ongoing International FINCH 4; NCT03025308; Gilead Sciences
GS-US-417-0304; 2016-003630-25
Filgotinib, placebo RA 2b Completed International DARWIN 1; NCT01888874; Galapagos NV
GLPG0634-CL-203; 2012-003635-31
Filgotinib, placebo RA 2 Completed International DARWIN 2; NCT01894516; Galapagos NV
GLPG0634-CL-204
Filgotinib RA 2 Ongoing International DARWIN 3; NCT02065700; Gilead Sciences
GLPG0634-CL-205; 2012-003655-11
Filgotinib, placebo RA 2 Completed International NCT01668641; GLPG0634-CL-202 Galapagos NV
Filgotinib RA 2 Completed Republic of Moldova NCT01384422; GLPG0634-CL-201 Galapagos NV
Filgotinib, adali- PsA 3 Recruiting International PENGUIN 1; NCT04115748; Gilead Sciences
mumab, placebo GS-US-431-4566; 2019-001996-35;
JapicCTI-205202
Filgotinib, placebo  PsA 3 Recruiting International PENGUIN 2; NCT04115839; Gilead Sciences

GS-US-431-4567; 2019-002021-29;
JapicCTI-205201

Filgotinib, placebo  PsA 2 Completed International EQUATOR; NCT03101670; Galapagos NV
GLPG0634-CL-224

Filgotinib PsA 2 Ongoing International EQUATOR 2; NCT03320876; Galapagos NV
GLPG0634-CL-225; 2017-000545-52

Filgotinib, placebo  AS 2 Completed International TORTUGA; GLPG0634-CL-223 Galapagos NV

Filgotinib, placebo, RA, PsA, 2 Ongoing International MANTA-Ray; NCT03926195; Galapagos NV

SOC AS, GLPG0634-CL-227; 2018-003933-14

AxSp

Filgotinib, placebo CD 3 Recruiting International DIVERSITY; NCT02914561; Gilead Sciences
GS-US-419-3895; 2016-001367-36

Filgotinib, placebo CD 3 Enrolling by  International DIVERSITYLTE; NCT02914600; Gilead Sciences

invitation GS-US-419-3896; 2016-002763-34

Filgotinib, placebo CD 2 Completed International NCT02048618; FITZROY; Galapagos NV
GLPG0634-CL-211; 2013-002857-32

Filgotinib, placebo CD 2 Completed International Divergence 1; NCT03046056; Gilead Sciences
GS-US-419-4015; 2016-003179-23

Filgotinib, placebo CD 2 Ongoing International Divergence 2; NCT03077412; Gilead Sciences
GS-US-419-4016; 2016-003153-15

Filgotinib, placebo UC 3 Completed International SELECTION; NCT02914522; Gilead Sciences
GS-US-418-3898; 2016-001392-78

Filgotinib, placebo  UC 3 Ongoing International SELECTIONLTE; NCT02914535; Gilead Sciences
GS-US-418-3899; 2016-002765-58

Filgotinib, placebo, IBD 2 Ongoing International MANTA; NCT03201445; Gilead Sciences

SOC GS-US-418-4279; 2017-000402-38

AS ankylosing spondylitis, AxSp non-radiographic axial spondyloarthritis, CD Crohn’s disease, csDMARD conventional synthetic disease-modi-
fying antirheumatic drug; /BD inflammatory bowel disease, PsA psoriatic arthritis, RA rheumatoid arthritis, SOC standard of care, UC ulcerative
colitis
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reported in < 1% of patients in clinical studies [3]. In FINCH
1, the incidences of serious adverse events, serious infec-
tions, and adverse events of interest [herpes zoster infection,
adjudicated major adverse cardiovascular events (MACE),
venous thromboembolism, malignancies (other than non-
melanoma skin cancer) and nonmelanoma skin cancer]
with filgotinib were comparable to those with adalimumab
through 24 weeks [22] and 52 weeks [23].

Filgotinib was also generally well tolerated in an inte-
grated safety analysis of data from seven clinical trials
(FINCH 1-4 and DARWIN 1-3), which included 4057
patients with RA receiving filgotinib 200 mg or 100 mg once
daily (n = 2227 and 1600, respectively, including patients
switching from placebo, methotrexate, adalimumab or other
doses of filgotinib) [46]. There was no dose dependent effect
of filgotinib on serious treatment-emergent adverse events
(TEAEs) and TEAEs leading to death, and the exposure-
adjusted incidence rates per 100 patient years (EAIRs/100
PYs) of these events were comparable between patients
receiving filgotinib 200 mg or 100 mg, adalimumab, metho-
trexate or placebo (serious TEAEs 6.5, 7.7, 7.6, 7.9 and 9.3;
TEAEsS leading to death 0.4, 0.4, 0.3, 0 and 0.3). In filgo-
tinib 200 mg and 100 mg, adalimumab, methotrexate and
placebo recipients, the EAIRs/100 PYs for infections were
28.9, 39.0, 44.5, 44.1 and 52.7, serious infections were 1.7,
3.3,3.4,2.2 and 2.3, herpes zoster virus infections were 1.7,
1.1, 0.7, 1.1 and 1.0 and opportunistic infections were 0.1,
0.3, 0.7, 0.6 and 0. The EAIRs/100 PYs of MACE, venous
thromboembolism, malignancies (other than nonmelanoma
skin cancer) and nonmelanoma skin cancer were low (< 1.1)
across all treatment groups. The tolerability profile of filgo-
tinib was consistent with its mechanism of action and no new
safety concerns were identified [46].

The adverse events profile of filgotinib in patients with
inflammatory bowel disease in the phase 3 SELECTION
[41, 42] and phase 2 FITZROY [43] studies was consistent
with that seen in patients with RA. During the induction
and maintenance periods of SELECTION, the incidence of
adverse events and serious adverse events with filgotinib in
patients with ulcerative colitis was similar to that with pla-
cebo. Serious infection and herpes zoster were infrequent in
all treatment groups [41, 42]. In FITZROY, similar propor-
tions of placebo and filgotinib 100 mg or 200 mg recipients
with Crohn’s disease experienced at least one treatment-
emergent adverse event; 9% of filgotinib (14/152) and 4%
of placebo (3/67) recipients experienced a serious treatment-
emergent adverse event. Serious infections occurred in four
filgotinib recipients and no placebo recipients [43].

2.5 Ongoing Clinical Trials

In addition to the ongoing phase 2 DARWIN 3
(NCT02065700) and EQUATOR 2 (NCT03320876) studies,

several phase 2 and 3 studies are underway, including the
phase 3 FINCH 4 (NCT03025308) long-term extension
study in patients with RA, which is evaluating the long-
term safety and tolerability of filgotinib in patients who had
previously completed FINCH 1, 2 or 3.

Recruitment is underway for the phase 3, randomized,
double-blind PENGUIN 1 trial (NCT04115748), which will
compare the efficacy and safety of filgotinib versus placebo and
adalimumab in patients with active PsA who are naive to bio-
logic DMARD:s. The study consists of two parts, the main study
and its long-term extension. Recruitment is also underway for
the phase 3, randomized, double-blind, placebo-controlled
PENGUIN 2 trial (NCT04115839), which will determine the
efficacy and safety of filgotinib in patients with active PsA
who have an inadequate response or are intolerant to biologic
DMARD:s. A phase 2, open-label long-term extension study
(NCTO03320876) is evaluating the long-term safety and efficacy
of filgotinib in patients with moderately to severely active PsA.

The phase 3, randomized, double-blind, placebo-con-
trolled trial SEALION2-NAIVE (NCT04483700) plans to
evaluate the efficacy and safety of filgotinib in patients with
active AS who are naive to biologic DMARD:s. Also planned
is the phase 3, randomized, double-blind, placebo-controlled
SEALIONI-IR study (NCT04483687), which will assess the
efficacy and safety of filgotinib in patients with active AS
who have an inadequate response to biologic DMARD:s.

The phase 3, randomized, double-blind, placebo-controlled,
DIVERSITY trial (NCT02914561) is recruiting patients with
moderately to severely active Crohn’s disease. The study will
evaluate the safety and efficacy of filgotinib during induction
and maintenance treatment of patients who are biologic-naive
and biologic-experienced. Recruitment is also underway for
the phase 3, long-term extension study DIVERSITY LTE
(NCT02914600), which will evaluate the long-term safety of
filgotinib in patients with Crohn’s disease who have completed
or met protocol-specified efficacy discontinuation criteria in
a prior filgotinib study. In addition, the phase 2, randomized,
double-blind, placebo-controlled DIVERGENCE 1 trial
(NCT03046056) in patients with Crohn’s disease was recently
completed; the ongoing phase 2, randomized, double-blind,
placebo-controlled DIVERGENCE 2 trial (NCT03077412) is
assessing the efficacy and safety of filgotinib in patients with
perianal fistulizing Crohn’s disease.

The ongoing phase 3, long-term extension study SELEC-
TION LTE (NCT02914535) is evaluating the long-term safety
of filgotinib in patients with ulcerative colitis who have com-
pleted or met protocol-specified efficacy discontinuation
criteria in a prior filgotinib study. The phase 2 randomized,
placebo-controlled HUMBOLDT study (NCT03207815) is
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recruiting patients with active, non-infectious uveitis to deter-
mine the efficacy and safety of filgotinib. Also underway are
the phase 2 randomized, double-blind placebo-controlled
MANTA (NCT03201445) and MANTA-Ray (NCT03926195)
studies. MANTA will assess the testicular safety of filgotinib
in adult males with moderately to severely active IBD, and
MANTA-Ray will evaluate the effect of filgotinib on semen
parameters in adult males with active RA, PsA, AS or non-
radiographic axial spondyloarthritis.

3 Current Status

On 24 September 2020, filgotinib received its first approvals
in the EU [3] and Japan [5]. In the EU, filgotinib is indicated
for the treatment of moderate to severe active RA in adults
who have responded inadequately to, or who are intoler-
ant to, one or more DMARDs [3]. In Japan, filgotinib is
indicated for the treatment of RA in patients who had an
inadequate response to conventional therapies (including
prevention of structural damage to joints) [6].
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