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Abstract

Background: The aim was to assess patient-reported outcomes (PROs) in patients with rheumatoid arthritis (RA)
treated with filgotinib during two phase 2b, 24-week, randomized, placebo-controlled studies.

Methods: Patients with moderate-to-severe active RA and an inadequate response to methotrexate (MTX) were
randomized to daily placebo or filgotinib 50 mg, 100 mg, or 200 mg as add-on therapy to MTX (NCT01888874) or
as monotherapy (NCT01894516). At week 12, nonresponders receiving filgotinib 50 mg in both studies or placebo
in the add-on study, and all patients receiving placebo as monotherapy, were re-assigned to filgotinib 100 mg.
PROs were measured using the Health Assessment Questionnaire - Disability Index (HAQ-DI) including Patient Pain
assessed by visual analog scale, and the Patient Global Assessment of Disease Activity (Patient Global), the
Functional Assessment of Chronic lliness Therapy (FACIT)-Fatigue Scale (Version 4), and the 36-ltem Short Form
Health Survey (SF-36).

Results: At week 12, improvements in all PROs, apart from the SF-36 mental component in the add-on study, were
statistically better with filgotinib than placebo; some improvements were noted as early as the first assessment time
point (week 1 or week 4). Filgotinib improved HAQ-DI by 0.58-0.84 points, FACIT-Fatigue by 6.9-11.4 points, Patient
Global by 25.2-35.6 mm, and Pain by 24.2-37.9 mm; scores were maintained or improved to week 24. Across all
PROs, more patients achieved minimal clinically important differences and normative values with filgotinib 200 mg
than placebo. Patients re-assigned to filgotinib 100 mg at week 12 experienced improvements in PROs between
weeks 12 to 24.

Conclusions: Filgotinib as MTX add-on therapy or as monotherapy demonstrated rapid and sustained
(to 24 weeks) improvements in health-related quality of life and functional status in patients with active RA.

Trial registration: MTX add-on study: ClinicalTrials.gov, NCT01888874. Registered on 28 June 2013. Monotherapy
study: ClinicalTrials.gov, NCT01894516. Registered on 10 July 2013.

Keywords: Rheumatoid Arthritis, Filgotinib, Patient-Reported Outcome Measures, JAK inhibitor

* Correspondence: genovese@stanford.edu

'Division of Immunology and Rheumatology, Stanford School of Medicine,
Stanford, CA, USA

*Division of Immunology and Rheumatology, Stanford School of Medicine,
1000 Welch RD #203, Palo Alto, CA 94304, USA

Full list of author information is available at the end of the article

- © The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
( B|°Med Central International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://crossmark.crossref.org/dialog/?doi=10.1186/s13075-018-1541-z&domain=pdf
http://clinicaltrials.gov
https://clinicaltrials.gov/ct2/show/NCT01888874
http://clinicaltrials.gov
https://clinicaltrials.gov/ct2/show/NCT01894516
mailto:genovese@stanford.edu
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/

Genovese et al. Arthritis Research & Therapy (2018) 20:57

Background

Rheumatoid arthritis (RA) is a chronic, inflammatory
disease, characterized by painful, swollen joints during
periods of active inflammation [1]. With suboptimum
management, joint damage may occur, leading to loss of
function and disability, accompanied by systemic features
such as anemia and weight loss during periods of disease
activity [2, 3]. The clinical manifestations of RA challenge
patients’ coping skills: quality of life (QoL) can become se-
verely impaired both in terms of physical and mental
health [3, 4]. Although therapeutic advances have been
made over recent decades, patients still face serious chal-
lenges: side effects occur and treatment responses may be
slow, incomplete, and unsustained.

Janus kinase (JAK) inhibitors offer promise as tar-
geted synthetic disease-modifying antirheumatic drugs
(tsDMARDs) by blocking JAK-mediated signaling pathways
that are implicated in the pathology of RA [5-8]. Filgotinib
(GLPG0634/GS-6034) is an oral, selective inhibitor of
JAK1, based on both biochemical and whole-blood
assays [9, 10].

Two 24-week, placebo-controlled, phase 2b studies dem-
onstrated that filgotinib was well-tolerated and efficacious
in treating the signs and symptoms of RA in patients with
moderate-to-severe active RA and an inadequate response
to methotrexate (MTX) [11, 12]. The DARWIN 1 study
evaluated filgotinib as add-on therapy to MTX and the
DARWIN 2 study assessed filgotinib as monotherapy. In
both studies, significantly more patients achieved the pri-
mary endpoint, an American College of Rheumatology
(ACR)20 response, after 12 weeks of treatment with filgoti-
nib 200 mg or 100 mg (or with 50 mg in the monotherapy
study) versus placebo, and responses were maintained or
improved until the end of the 24-week treatment period.
Importantly, ACR20 responses were achieved quickly — by
2 weeks for the higher doses [11, 12].

Patient-reported outcomes (PROs) provide insight into
patient QoL and the impact of disease on functional cap-
acity — they are important assessors of the value of new
therapeutics for RA, alongside evaluations of clinical
effects and safety. Both clinical studies measured PROs as
prespecified secondary endpoints to ascertain the effect of
filgotinib on health-related QoL (HRQoL). Here, we re-
port in detail the findings from PROs measured in both
the MTX add-on (DARWIN 1) and monotherapy (DAR-
WIN 2) studies, including the speed of response, whether
responses were clinically meaningful, the proportion of
patients who achieved normalized PRO scores, and the
influence of clinical response on PROs.

Methods
Full methods have been published previously [11, 12]. In
brief, both studies were 24-week, multicenter, randomized,
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double-blind, placebo-controlled, phase 2b, dose-finding
studies of oral filgotinib.

Study design and treatments

In the MTX add-on study (ClinicalTrials.gov identifier
NCTO01888874), filgotinib was administered orally in
combination with a stable dose of MTX. Patients were
randomized to receive placebo or one of three daily
doses of filgotinib — 50 mg, 100 mg, or 200 mg — either
once daily (q.d.) or as 25-mg, 50-mg, or 100-mg doses
twice daily (b.i.d.), in a 1:1:1:1:1:1:1 ratio. In the mono-
therapy study (NCT01894516), patients were random-
ized to receive placebo or one of three filgotinib daily
doses (50 mg, 100 mg, or 200 mg q.d.), in a 1:1:1:1 ratio.
In both studies, randomization was stratified by geo-
graphical region and previous use of biologic DMARDs
(bDMARD:s) (to which <10% of the total study popula-
tion had been previously exposed).

At week 12, patients were assessed for response, de-
fined as a 20% improvement in swollen joint count (SJC)
based on 66 joints and tender joint count (TJC) based
on 68 joints. Nonresponders in the placebo, 25 mg b.i.d.,
and 50 mg q.d. groups of the MTX add-on study were
reassigned to the filgotinib 100 mg q.d. or 50-mg b.i.d.
groups. In the monotherapy study, all patients in the
placebo group and nonresponders in the filgotinib 50-
mg q.d. group were reassigned to the filgotinib 100-mg
q.d. group (Additional file 1: Figure S1). Responders con-
tinued in their allocated treatment group for the remain-
der of the study.

Written approval was obtained before initiation of the
study from the Medical Ethical Committee of University
Hospitals KU Leuven (reference ML9437; study site of
the Principal Investigator for the DARWIN 1 study) and
the University of California San Diego Human Research
Protections Program (reference 140642; study site of the
Principal Investigator for the DARWIN 2 study), and
from the appropriate independent ethics committee or
institutional review board for each of the 106 study
centers in the DARWIN 1 and 59 study centers in the
DARWIN 2 studies (Additional file 2: Document 1 and
Additional file 3: Document 2, respectively). Both studies
were conducted in accordance with the ethical principles
of the Declaration of Helsinki, International Council on
Harmonisation good clinical practice guidelines, and all
applicable national and local laws and regulatory re-
quirements. All patients provided written, informed
consent prior to study participation.

Patients

In both studies, enrolled patients were > 18 years of age
with a diagnosis of RA for = 6 months prior to screen-
ing, met the 2010 ACR/European League Against
Rheumatism criteria for RA and ACR functional classes
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I-1II, had >6/66 SJC and >8/68 TJC and a screening
serum C-reactive protein > 0.7 times the upper limit of
the laboratory normal range. Patients receiving oral
glucocorticoids (<10 mg/day) or nonsteroidal anti-
inflammatory drugs had to be on a stable dose for >4
and > 2 weeks, respectively, before baseline.

In the MTX add-on study, patients had been receiving
MTX for >6 months and were on a stable dose (15-25
mg/week, oral or parenteral) 4 weeks before screening.
In the monotherapy study, patients had shown an inad-
equate response to MTX (in the opinion of the treating
physician) and were washed out from MTX at least 4
weeks prior to baseline.

Outcomes and assessments

PROs were measured using the Health Assessment
Questionnaire-Disability Index (HAQ-DI), including Pa-
tient Pain assessed on a visual analog scale (VAS) [13],
Patient Global Assessment of Disease Activity (Patient
Global) VAS [14], Functional Assessment of Chronic Ill-
ness Therapy (FACIT)-Fatigue Scale (Version 4), and 36-
Item Short Form Health Survey (SF-36) [15, 16]. The
three constituent PROs of the ACR response criteria,
HAQ-DI, Patient Global and Patient Pain, were mea-
sured at baseline (day — 1) and at weeks 1, 2, 4, 8, 12,
16, 20, and 24. Two additional PRO measures, the
FACIT-Fatigue Scale and SF-36, were measured at base-
line and at weeks 4, 12, and 24. Changes from baseline
in PRO parameters were examined, along with active
group versus placebo comparisons. Minimal clinically
important differences (MCIDs) were assessed as change
from baseline, defined as a 0.22-point decrease on a
scale of 0-3 for HAQ-DI scores [17], a 10-mm decrease
on a scale of 0—-100 mm for Patient Pain and Patient
Global [18], a 4-point increase on a scale of 0-52 in
FACIT-Fatigue score, [19] and a 2.5-point increase on a
scale of 0—100 for SF-36 physical component summary
(PCS) and mental component summary (MCS) scores
[17]. At week 12, the proportions of patients who
reached normalized PRO values were measured for
HAQ-DI, FACIT-Fatigue, and PCS and MCS, based on
normative values <0.5 for HAQ-DI (minimal disease
activity) [20], 240 for FACIT-Fatigue [21], and >50 for
PCS and MCS scores [22, 23]. The PRO instruments,
MCIDs and normalized values used in this study are
summarized in Additional file 4: Table S1.

Sample sizes and statistical analyses

All randomized patients who received at least one dose
of study drug were included in the intent-to-treat (ITT)
population. Patients who switched treatments at week
12 were handled as discontinuations and data were
imputed from week 12 onwards. Missing data were
accounted for using a last observation carried forward
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computation. Between-group comparisons were done for
each filgotinib dose group versus the placebo group.
Hommel’s closed testing correction procedure was ap-
plied to adjust for multiplicity. Corrected p values <0.05
were considered indicative of a statistically significant
comparison.

MCIDs and normative analyses were exploratory and
were not tested for significance. Similarly, this study was
not powered for any formal comparisons among the dose
groups, or between the q.d. and b.i.d. regimens, which
were examined in an exploratory fashion via a model
containing both variables. No adjustment for multiplicity
was made for these exploratory comparisons.

Results

Patient characteristics

A total of 594 patients in the MTX add-on study and
283 patients in the monotherapy study received at least
one dose of study drug and were included in the ITT
population. Additional file 1: Figure S1A and B illustrate
patient flow through the studies.

Baseline patient demographics and disease characteris-
tics by treatment group for both studies have been
reported previously and were similar between the two
overall study populations (Additional file4: Table S2)
and were balanced between the treatment groups within
each study [11, 12].

Scores for PROs at baseline indicated a population
with a high disease burden in line with moderate-to-
severe RA activity scores; levels of disability reported
were similar across the treatment groups in both studies
(Table 1).

HAQ-DI

Changes from baseline in the HAQ-DI have been re-
ported previously [11, 12]. To recapitulate, all treatment
groups in both studies had a reduction in HAQ-DI
scores over the course of the study (Table 2). At week 24
in the MTX add-on study, scores were better improved
in the filgotinib-100 mg and 200-mg groups than in the
placebo group (decrease of 0.66—0.90 points vs 0.37
points, respectively; p <0.01). At week 12 in the mono-
therapy study, scores showed better improvement in the
filgotinib 50-mg, 100-mg, and 200-mg groups than in
the placebo group (decrease of 0.66 to 0.74 points vs
0.23 points, respectively; p < 0.001).

Patient Global

In both studies, all treatment groups had a reduction in
Patient Global scores over the 24-week period (Fig. 1a, b
and Table2). In the MTX add-on study, at week 24,
scores had decreased by 17.9 mm in the placebo group
and by 27.3-39.1 mm in the filgotinib groups. A statisti-
cally significantly greater improvement in Patient Global
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Table 2 Change from baseline in patient reported outcome scores at week 12 and week 24

Time-point Methotrexate add-on study dosing group

Monotherapy study dosing group

Once daily (gqd.)

Twice daily (b.i.d)

Once daily (q.d)

Placebo 50 100 200 25 50 100 Placebo 50 100 200

Health Assessment Questionnaire-Disability Index (HAQ-DI), points

Week 12 -0.38 -0.58 —0.65*% —0.75%** -0.59 -0.58 —0.84*** -0.23 —0.66*** —0.68*** —0.74***

Week 24 -037 -0.63 —0.78*** —0.82%** —0.62%* —0.66%* —0.90%** NA? -0.69 -0.79 -0.85
Functional Assessment of Chronic lliness Therapy (FACIT)-Fatigue scale, points

Week 12 56 76 9.5% 11.4%%% 6.9 84 11.3%%% 39 9.5%% 10.2%%% 11.2%%%

Week 24 6.0 79 17.7%%% 11.6%* 7.7 9.0 12.8%%% NA? 10.0 1.3 13.7
Patient global assessment of disease activity (Patient Global), mm

Week 12 -16.7 =252 —29.1% —34.2%%% —252% —27.0% —35.6%%* =115 —27.5%%* —30.0%** —28.2%**

Week 24 =179 —294% —34.4% —34.9% —27.3% —28.1% —39.1%%* NA? —29.1 -322 —-35.1
Pain, mm

Week 12 -16.9 —24.8 —274% —31.4** —24.2 — 283* —37.9%%* -133 —29.2%%* —31.5%%* —31.3%%*

Week 24 =170 —27.1% —32.7%%% —34.6%%* —26.9*% —27.7*% —37.9%%* NA? -29.1 —35.1 -37.7
Short Form-36: Physical component score (PCS), points

Week 12 32 6.7** 8.4%%* 8.9%%* 7.5%* 7.0%* 10.5%%* 3.0 7.0%* 7.8%** 8.6

Week 24 2.8 7.3%** 9.9%** 9.7%** 7.8%** 7.9%x% 11.6%%* NA? 6.9 10.0 9.7
Short Form-36: Mental component score (MCS), points

Week 12 43 44 5.1 8.1 35 3.1 6.2 2.7 4.9% 6.9%* 6.8**

Week 24 47 43 6.7 7.2 38 35 7.1 NA? 5.1 7.7 85

b.i.d. twice daily; HAQ-DI Health Assessment Questionnaire-Disability Index, FACIT Functional Assessment of Chronic lliness Therapy, MCS mental component
summary score, PCS physical component summary score, Patient Global Patient Global Assessment of Disease Activity, g.d. once daily

@At week 12, patients receiving placebo in the add-on study and patients receiving placebo and filgotinib 50 mg q.d. in the monotherapy study who had not
achieved a 20% improvement in swollen joint count and tender joint count were reassigned to receive filgotinib 100 mg q.d. (both studies) or 50 mg b.i.d.
(methotrexate add-on study only). Patients who switched treatments at week 12 were handled as discontinuations and data were imputed from week 12 onwards

using last observation carried forward

P values given for pair-wise comparison with placebo: *p < 0.05; **p < 0.01; ***p < 0.001

scores was noted as early as week 1 in the filgotinib 100-
mg b.i.d. group versus placebo. By week 12, statistically
significant improvements were seen in all but the 50-mg
q.d. group versus placebo, and these improvements were
sustained to week 24.

In the monotherapy study, scores at week 12 had
decreased by 11.5 mm in the placebo group and by
27.5-30.0 mm in the filgotinib groups; at week 24,
scores in the filgotinib groups were 29.1-35.1 mm lower
than at baseline. Improvements in scores were statisti-
cally significant in all filgotinib groups versus placebo at
week 1.

Patient Pain

In both studies, all placebo and filgotinib dosing groups
had a reduction in Patient Pain scores over the course of
the study (Fig. 2¢, d and Table 2).

At week 24 in the MTX add-on study, scores had
decreased by 17.0 mm in the placebo group and by
26.9-37.9 mm in the filgotinib groups. Statistically sig-
nificantly greater improvements in pain versus placebo
were noted as early as week 1 in the filgotinib 100-mg

b.id. group, from week 2 in the filgotinib 200-mg q.d.
group, and from week 4 in the 100-mg q.d. group (Fig. 2c).

In the monotherapy study, scores at week 12 had
decreased by 13.3 mm in the placebo group and by
29.2-31.5 mm in the filgotinib groups; at week 24,
scores in the filgotinib groups were 29.1-37.7 mm lower
than at baseline. Statistically significantly greater im-
provements in Patient Pain scores were seen as early as
week 1 in the filgotinib 200-mg q.d. group, by week 2 in
the 50-mg q.d. group, and in all groups from week 4 to
week 12 (Fig. 2d). Reductions in pain were maintained to
week 24 in both studies.

FACIT-Fatigue scale

In both studies, all treatment groups demonstrated numer-
ical increases in FACIT-Fatigue scores over the course of
the 24-week treatment period (Fig. 2 and Table 2), indicat-
ing reduced fatigue. At week 24 in the MTX add-on study,
scores had increased by 6.0 points in the placebo group
and by 7.7-12.8 points in the filgotinib groups. Statistically
significantly greater improvements versus placebo were ob-
served from the first measured time point—week 4—for
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Fig. 1 Patient Global scores, methotrexate (MTX) add-on (a) and
monotherapy (b); Patient Pain scores, MTX add-on (c) and
monotherapy (d). P values given for pair-wise comparison with
placebo: *p <0.05; **p < 0.01; **p <0.001. At week 12, patients
receiving placebo in the MTX add-on study and patients receiving
placebo and filgotinib 50 mg once daily (q.d.) in the monotherapy
study, who had not achieved a 20% improvement in swollen joint
count (SJC) and tender joint count (TJC) were reassigned to receive
filgotinib 100 mg q.d. (both studies) or 50 mg twice daily (b.i.d.)
(MTX add-on study). Patients who switched treatments at week 12
were handled as discontinuations and data were imputed from
week 12 onwards using last observation carried forward. SE,
standard error

filgotinib 100 mg q.d. and 100 mg b.i.d.. By week 12, im-
provements in the filgotinib 200-mg q.d. group were also
statistically significantly greater than in the placebo group
and remained so until week 24. There was no significant
improvement in FACIT-Fatigue scores versus placebo at
any time point in the filgotinib 50-mg b.i.d., 50-mg q.d., or
25-mg b.i.d. treatment groups (Fig. 2a).

In the monotherapy study, scores at week 12 were
increased by 3.9 points in the placebo group and by 9.5—
11.2 points in the filgotinib groups; at week 24, scores in
the filgotinib groups were 10.0-13.7 points higher than
at baseline. Statistically significantly greater improve-
ments versus placebo were observed at week 4 in the
monotherapy study in all filgotinib groups; these im-
provements versus placebo were maintained until week
12 and FACIT-Fatigue scores continued to increase to
week 24 (Fig. 2b).

SF-36
In both studies, improvements in both PCS and MCS

scores were observed in all treatment groups (Fig. 3 and
Table 2).

PCs

At week 24 in the MTX add-on study, PCS scores had
increased by 2.8 points in the placebo group and by 7.3—
11.6 points in the filgotinib groups. Statistically signifi-
cant improvements versus placebo were observed at
week 4 in the filgotinib 100-mg b.i.d. and 200-mg q.d.
groups. By week 12, statistically significantly greater im-
provements were observed in all the filgotinib dosing
groups compared with placebo, which continued to week
24 (Fig. 3a).

In the monotherapy study, PCS scores at week 12 were
increased by 3.0 points in the placebo group and by 7.1-
8.6 points in the filgotinib groups; at week 24, scores in
the filgotinib groups were 6.9-10.0 points higher than at
baseline. Statistically significantly greater improvements
versus placebo were observed at week 4 in all filgotinib
groups until week 12, and scores were maintained or
improved further until week 24 (Fig. 3b).
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Fig. 2 Functional Assessment of Chronic lliness Therapy (FACIT)-Fatigue, methotrexate (MTX) add-on (a) and monotherapy (b) studies. P values
given for pair-wise comparison with placebo: *p < 0.05; **p < 0.01; ***p < 0.001. At week 12, patients receiving placebo in the MTX add-on study
and patients receiving placebo and filgotinib 50 mg once daily (q.d.) in the monotherapy study who had not achieved a 20% improvement in
swollen joint count (SJC) and tender joint count (TJC) were reassigned to receive filgotinib 100 mg q.d. (both studies) or 50 mg twice daily (b.i.d.)
(MTX add-on study only). Patients who switched treatments at week 12 were handled as discontinuations and data were imputed from week 12

200 mg (200 mg q.d.)

MCS
In the add-on study, SF-36 MCS scores at week 24 had in-
creased by 4.7 points in the placebo group and by 3.5-7.2
points in the filgotinib groups; however, these changes were
not statistically significant in any filgotinib group (Fig. 3c).
Contrastingly, in the monotherapy study, there was a
statistically significant difference in MCS in the filgotinib
100-mg q.d. group versus placebo at week 4 and in all fil-
gotinib groups by week 12; SF-36 MCS scores remained
stable or continued to improve until week 24 (Fig. 3d).

MCIDs

As detailed in Table3, the placebo groups experienced
MCIDs across PROs, ranging between 42% and 61% of pa-
tients at week 12; however, a numerically larger proportion

of patients in the filgotinib groups achieved MCIDs at week
12 compared with placebo across all PROs for the vast
majority of doses tested (range 45-86%; significance not
determined). The three exceptions to this trend were pa-
tients in the MTX add-on study in the 50-mg q.d. group
with respect to FACIT-Fatigue score and the 25-mg b.i.d.
and 50-mg b.i.d. groups with respect to SF-36 MCS. The
highest-dose groups in both studies were generally associ-
ated with the largest proportions of patients reporting
MCIDs.

Normative values

In an exploratory analysis of both studies, a numerically
larger proportion of patients in each of the filgotinib
groups achieved normalized PRO values at week 12 versus
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Fig. 3 SF-36 physical component score (PCS), methotrexate (MTX)
add-on (a) and monotherapy (b); SF-36 mental component score
(MCS), MTX add-on (c), and monotherapy (d). P values given for pair-
wise comparison with placebo: *p < 0.05; **p < 0.01; **p < 0.001. At
week 12, patients receiving placebo in the MTX add-on study and
patients receiving placebo and filgotinib 50 mg once daily (g.d.) in
the monotherapy study who had not achieved a 20% improvement
in swollen joint count (SJC) and tender joint count (TJC) were
reassigned to receive filgotinib 100 mg qg.d. (both studies) or 50 mg
twice daily (b.i.d.) (MTX add-on study only). Patients who switched
treatments at week 12 were handled as discontinuations and data
were imputed from week 12 onwards using last observation carried
forward. SE, standard error; SF-36, 36-ltem Short Form Health Survey

the placebo groups (Additional file 4: Table S3). The single
exception was seen for SF-36 MCS, in which 38% of sub-
jects in the placebo group of the MTX add-on study
achieved scores >50 compared with 37% of patients in the
50-mg q.d. group.

PRO responses by clinical response status

Patients who had not achieved a clinical response
(ACR20) to treatment at week 12 and who were random-
ized from placebo or 50 mg filgotinib to 100 mg filgotinib
daily experienced improvements in PRO scores from week
12 to week 24. At week 24, many of the scores reported by
initial nonresponders were similar to those achieved by re-
sponders in the 100 mg filgotinib groups at week 12.

At week 12, patients who had demonstrated a clinical re-
sponse to treatment in terms of ACR20 and ACR50 were
numerically more likely to achieve normative PRO scores
than nonresponders (Additional file 5: Figure S2; Additional
file 6: Figure S3 and Additional file 7: Figure S4 for ACR20
responses (data not shown for ACR50 responses)). This pat-
tern was observed consistently in both studies and across
dose groups. Nonresponders in the placebo groups were
numerically less likely to achieve normative PRO values
compared with nonresponders in the filgotinib 100-mg and
200-mg groups for all PRO measures except SF-36 PCS.

Dosing schedules

In both studies an overall dose effect was observed on
all PROs (Table 2). In the MTX add-on study, after 24
weeks of treatment, there appeared to be a numerically
better response with filgotinib 100 mg q.d. compared
with 50 mg b.i.d. across all PROs (Figs. 1, 2 and 3). In
contrast, numerically greater improvements were ob-
served with filgotinib 100 mg b.i.d. compared with 200
mg q.d. across all PROs, with the exception of SF-36
MCS scores. Only the SF-36 MCS scores were signifi-
cantly different between the 100-mg q.d. and 50-mg
b.id. groups (least squares mean difference, 2.9; 95%
confidence interval, 0.4 to 5.4; p = 0.0249 (uncorrected p
value)). There were no apparent differences between
dosing regimens with the 50-mg daily dose.
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Table 3 Patients achieving MCIDs for each PRO at week 12
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Methotrexate add-on study

Monotherapy study (all g.d. doses)

Placebo 50 mg gd. 100 mg gd. 200 mg gd. 25 mg bid. 50 mg bid. 100 mg b.id. Placcbo 50mg 100 mg 200 mg
(N=286) (N=282) (N =85) (N =86) (N = 86) (N = 85) (N =84) N=72) N=72) (N=70) (N=69
HAQ-DI, n (%) 49 (57) 60 (73) 64 (75) 74 (86) 61 (71) 57 (67) 70 (83) 37.(52) 51 (73) 55(79) 55(80)
Patient Global, 52 (61) 56 (68) 60 (71) 67 (78) 58 (67) 62 (73) 65 (77) 3549 56 (78) 50(71) 52 (75)
n (%)
Patient Pain, 50 (58) 54 (66) 55 (66) 66 (77) 59 (69) 58 (68) 67 (80) 39(55) 54(77) 51(73) 56 (81)
n (%)
FACIT-Fatigue 51 (59 47 (57) 60 (71) 64 (74) 54 (63) 55 (65) 59 (71) 32(45) 4869 52(74) 51 (74)
scale, n (%)
SF-36 PCS, n (%) 43 (50) 55 (67) 60 (71) 68 (79) 58 (67) 62 (73) 66 (80) 30 (42) 48 (69 49 (70) 54 (78)
SF-36 MCS, n (%) 49 (57) 44 (54) 48 (57) 64 (74) 43 (50) 38 (45) 53 (64) 34 (48) 39 (56) 52 (74) 46 (67)

Minimal clinically important differences (MCIDs) were defined as follows: 0.22-point decrease from baseline in the Health Assessment Questionnaire-Disability
Index (HAQ-DI); 10% (10 mm) decrease from baseline in the 'Patient’ Global Assessment of Disease Activity and Patient Pain visual analog scale (VAS) scores;
4-point increase in the Functional Assessment of Chronic lliness Therapy (FACIT)-Fatigue score; 2.5-point increase from baseline in the 36-ltem Short Form Health

Survey (SF-36) physical component score (PCS) and mental component score (MCS)

b.i.d. twice daily, PRO patient-reported outcome, g.d. once daily

Discussion

Two placebo-controlled studies assessed the efficacy and
safety of filgotinib in combination with MTX or as
monotherapy. Over 24 weeks of treatment, filgotinib
provided statistically significant improvements versus
placebo across measured PROs, covering a range of
aspects of patient HRQoL, including pain, functional
status, physical wellbeing, and fatigue. There was also a
trend towards improvements in mental health, which
was statistically significant compared to placebo in the
monotherapy study. A rapid onset of effect was observed
for improvements in HRQoL with the active treatment.
Onset of effect was generally faster in the higher dose
groups: a significantly greater improvement in Patient
Global and Patient Pain scores was seen at week 2 in the
filgotinib 200-mg groups versus placebo in both studies,
and in the FACIT-Fatigue and SF-36 PCS at the first
measured time point (week 4). Furthermore, patients in
the 200-mg filgotinib groups in both studies were nu-
merically more likely to achieve MCIDs across PROs
versus patients on placebo. Similarly, the active treat-
ment was associated with a numerically larger propor-
tion of patients achieving normative PRO scores than
placebo patients in all but one outcome. PRO scores ap-
peared to mirror measures of clinical efficacy as ACR20
and ACR50 responders were numerically more likely to
achieve normative PRO scores than nonresponders.

This analysis was not powered to compare filgotinib
dose groups; however, an exploratory analysis was per-
formed to better inform regimen choices in future stud-
ies. In the MTX add-on study, in which both q.d. and
b.id. dosing regimens were tested, there were numeric-
ally better responses with a daily dose of filgotinib 100
mg when given as a 100-mg q.d. dose versus a 50-mg
b.id. dose across all PROs, although this only reached
statistical significance in one outcome (SF-36 MCS).

Conversely, with a daily dose of filgotinib 200 mg, treat-
ment response appeared to be higher with a 100-mg
b.i.d. dose versus a 200-mg q.d. dose across all PROs,
with the exception of the SF-36 MCS.

The strong placebo effect cannot be overlooked. For
example, at week 12, 61% of patients in the MTX add-
on study and 49% of patients in the monotherapy study
receiving placebo reported a MCID in terms of Patient
Global scores. As well as being striking in itself, the
placebo effect may have influenced differences in results
between the two studies. For example, whereas all filgo-
tinib groups in the monotherapy study had statistically
significant improvements in SF-36 MCS scores versus
placebo, in the MTX add-on study, there were no such
significant improvements in any active treatment group.
These divergent findings may be explained by the
administration of MTX in the add-on study, thus the
“placebo” group continued to receive an active treat-
ment, which may underlie the rapid increase in SF-36
scores in this group (versus more modest gains in the
placebo group of the monotherapy study). This also
highlights the complex nature of the psychological burden
of RA, suggesting that patient emotional wellbeing is af-
fected by factors beyond the treatment itself. It is notable
that the placebo response in this study is in line with that
observed during studies of other RA therapies [24—29].

The limitations of these studies include the inherent
subjectivity of PRO measures, although PROs do give
valuable information on the treatment effect. Patients
may have experienced inflated improvements in their
health status as a result of the more attentive care and
close monitoring received in clinical trials or as a result
of high expectations of novel treatments, as suggested
by the placebo effect noted above. The switching of all
patients in the placebo group in the monotherapy study,
and nonresponders in the placebo and filgotinib 50-mg
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groups in the MTX add-on study, means that placebo
control was maintained for the first 12 weeks only
(owing to the ethical implications of leaving patients
without effective treatment). Furthermore, as the overall
studies were of 6-month duration, the longer-term im-
pact of filgotinib treatment remains to be determined.

Conclusions

In both studies, rapid and sustained improvements in
PROs during 24 weeks of treatment were observed when
filgotinib was given in combination with MTX or as
monotherapy, and as a q.d. or b.i.d. dosing regimen, to
patients with moderate-to-severe active RA. The clinical
benefits of filgotinib previously reported [11, 12] gain
added value when combined with patient insights such
as these, which confirm the potential ability of filgotinib
to improve patients’ HRQoL as well as the signs and
symptoms of disease.
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