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ABSTRACT

Introduction: We conducted a post hoc analysis
of efficacy and safety of filgotinib stratified by
estimated radiographic progression rate before
baseline (BL) in patients with rheumatoid
arthritis (RA) who had inadequate response to
methotrexate (MTX; FINCH 1; NCT02889796) or
were naı̈ve to it (FINCH 3; NCT02886728).
Methods: Radiographic progression rate was
BL-Modified Total Sharp Score (mTSS) divided

by RA duration (BL mTSS/year); estimated rapid
radiographic progression (e-RRP) was BL change
in mTSS/year C 5; and estimated nonrapid
radiographic progression (e-NRRP) was BL
mTSS/year\ 5. Efficacy and safety were com-
pared between subgroups. All p-values are
nominal.
Results: In FINCH 1 and FINCH 3, 558/1755
(31.8%) and 787/1249 (63.0%) patients,
respectively, had BL e-RRP. BL characteristics
were generally similar between subgroups
within each trial. At week (W) 24, in FINCH 1,
proportions achieving a Disease Activity Score
28 for rheumatoid arthritis with C-reactive
protein \2.6 were significantly greater with
filgotinib 200 (FIL200) and 100 mg (FIL100)
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versus placebo among e-RRP and e-NRRP sub-
groups. In each study, proportions of FIL-trea-
ted patients achieving Clinical Disease Activity
Index B 2.8 and Simple Disease Activity Index
B 3.3 were similar between subgroups. In
FINCH 3, disease activity measures were at least
numerically improved among patients receiving
FIL versus MTX monotherapy. At W24, mTSS
changes from BL (CFB) were greater among
patients with e-RRP in FINCH 1 and FINCH 3
versus e-NRRP (0.81 versus 0.19, p = 0.001; 0.67
versus 0.25, p = 0.31, respectively). At W52, in
FINCH 1, mTSS CFBs were smaller among e-RRP
patients treated with FIL200 (0.40; p\ 0.001)
and FIL100 (0.77; p = 0.024) versus adalimumab
(ADA; 1.46). In FINCH 3 at W52, mTSS CFBs
were significantly smaller with FIL200 versus
MTX among e-RRP patients. Rates of treatment-
emergent adverse events (AEs) were comparable
between subgroups and across treatment arms.
Conclusions: Patients with previous e-RRP who
received standard care tended to progress
radiographically. FIL200 demonstrated persis-
tent, consistent benefit for disease activity
control among e-RRP and e-NRRP subgroups,
and AE profiles were similar between subgroups.
Although filgotinib efficacy was somewhat
reduced among patients with e-RRP, filgotinib
treatment slowed radiographic progression in
both subgroups.
Trial Registration: Clinicaltrials.gov
NCT02889796, NCT02886728.

Keywords: Filgotinib; Adalimumab;
Methotrexate; Rheumatoid arthritis

Key Summary Points

Why carry out this study?

Several randomized clinical trials and real-
world publications have confirmed that
rapid radiographic progression within the
first year of rheumatoid arthritis (RA)
strongly predicted subsequent
radiographic progression and functional
impairment.

In FINCH 1, filgotinib 200 mg (FIL200)
and filgotinib 100 mg (FIL100) plus
methotrexate (MTX) were more
efficacious than placebo plus MTX in
patients with inadequate response (IR) to
MTX. FIL200 showed comparable efficacy
and safety to the tumor necrosis factor
inhibitor adalimumab (ADA). In FINCH 3,
FIL200 or FIL100 plus MTX and FIL200
monotherapy were associated with
significant improvements in disease
activity versus MTX alone in an MTX-
naı̈ve population.

What was learned from this study?

The Modified Total Sharp Score (mTSS)
change from baseline (BL) at week 24
among patients who received MTX alone
in both the filgotinib MTX-IR and MTX-
naı̈ve trials was approximately 2.5–4 times
greater among patients with estimated
rapid radiographic progression (e-RRP; BL
mTSS/year C 5) versus patients with
estimated nonrapid radiographic
progression (e-NRRP; BL mTSS/year\5).
Only FIL200 plus MTX showed consistent
suppression of mTSS progression over
52 weeks in both subgroups.

RA patients with previous rapid
radiographic progression had higher risk
of structural progression in subsequent
treatment phases versus patients who had
no or less previous rapid progression;
status of previous rapid progression may
need to be considered when
recommending treatment.

Filgotinib 200 mg once daily may provide
consistent and sustained benefit for
clinical outcomes and freedom from
radiographic progression in both e-RRP
and e-NRRP subgroups, while
demonstrating a consistent safety and
tolerability profile.
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INTRODUCTION

Treatment goals for rheumatoid arthritis (RA)
include achievement of clinical remission and
prevention of structural damage. The 2019
European Alliance of Associations for Rheuma-
tology (EULAR) RA management guidelines [1]
indicate that treatment decisions should be
based on considerations of both efficacy, such
as disease activity and progression of structural
damage, and safety, including comorbidities
and risk of adverse events. For patients who fail
initial treatment with methotrexate (MTX) or
other conventional synthetic disease-modifying
antirheumatic drugs (csDMARDs), treatment
decisions around addition of an advanced
therapy should consider the presence of risk
factors for poor prognosis (poor prognostic fac-
tors, PPF) of long-term joint damage. Several
risk factors related to radiographic progression
of joint damage have been identified for early
onset of RA, including seropositive status for
rheumatoid factor (RF) or anti-cyclic citrulli-
nated antibodies (anti-CCP), persistently high
disease activity, high acute reactants (such as
C-reactive protein, CRP), high swollen joint
count, and presence of radiographic bone ero-
sion in the early phase of disease onset [1–3].

In the most recent drug development pro-
grams of advanced therapies for RA, including
biologic agents (bDMARDs) and targeted syn-
thetic DMARDs [tsDMARDs, i.e., Janus kinase
(JAK) inhibitors], patients with moderate-to-
severe RA who had at least one of the defined
PPFs were enrolled for testing both clinical
outcomes and radiographic structural end-
points [4–7]. The Phase 3 clinical program for
filgotinib, an oral JAK1-preferential inhibitor,
studied populations of RA patients who were
naı̈ve to MTX (MTX-naı̈ve, FINCH 3:
NCT02886728) or who had inadequate response
to MTX (MTX-IR, FINCH 1: NCT02889796) and
who had at least one of the major PPFs defined
above. In FINCH 1, filgotinib 200 mg (FIL200)
and filgotinib 100 mg (FIL100) were evaluated
as add-on therapy to stable background MTX,
and both FIL200 and FIL100 were more effica-
cious than placebo (PBO) plus MTX [8]. In
FINCH 3, FIL200 or FIL100 in combination with

MTX and FIL200 monotherapy were associated
with significant improvements in disease activ-
ity versus MTX alone [9]. Subsequent post hoc
analyses confirmed these findings among
patients with all four PPFs and with\ four PPFs
in both the MTX-naı̈ve [10] and MTX-IR (sub-
mitted) populations.

Several publications, from randomized clin-
ical trials and real-world data, have confirmed
that having rapid radiographic progression
(RRP) within the first year of RA was a strong
predictor of subsequent radiographic progres-
sion and functional impairment [11–13].
Therefore, it is important to determine whether
patients with rapidly progressing joint damage
with first-line treatment are likely to continue
to rapidly progress despite subsequent treat-
ment. We conducted post hoc analyses
FINCH 1 (MTX-IR) and FINCH 3 (MTX-naive)
to determine whether treatment with filgotinib
was associated with reduced radiographic pro-
gression among patients who showed previous
rapid radiographic progression.

METHODS

Study Design and Patient Population

The study designs of FINCH 1 and FINCH 3
were described in detail previously [8, 9] (also
Supplementary Fig. 1). In brief, in FINCH 1, RA
patients with moderate-to-severe disease activ-
ity who were inadequately responding to MTX
were randomized to oral FIL200 or FIL100 once
daily, subcutaneous adalimumab (ADA) 40 mg
every other week, or PBO, 3:3:2:3. All patients
took stable doses of MTX at study entry. At week
24, patients who received PBO were rerandom-
ized to FIL200 or FIL100 and continued up to
week 52 in blinded fashion. The key inclusion
criteria were as follows: (1) seropositivity for RF
or anti-CCP antibodies; (2) C one joint erosion
on hand/wrist or foot radiographs or C 3 ero-
sions if seronegative for anti-CCP antibodies or
RF; or (3) serum high-sensitivity CRP
(hsCRP) C 6 mg/L. In FINCH 3, patients who
were naı̈ve to MTX (doses of MTX up to 3 weeks
were allowed) were randomized 2:1:1:2 to
receive oral FIL200 once daily plus MTX, FIL100
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once daily plus MTX, FIL200 monotherapy once
daily, or oral MTX monotherapy, for up to
52 weeks. The key inclusion criteria were as
follows: (1) seropositivity for RF or anti-CCP
antibodies; (2) serum hsCRP C 4 mg/L; or
(3) C one documented joint erosion on radio-
graphs of the hands, wrists, or feet.

The study protocols were reviewed and
approved by all local institutional review boards
or ethics committees of participating institu-
tions. The studies were carried out in accor-
dance with the Declaration of Helsinki and the
International Council for Harmonisation Good
Clinical Practice guidelines. Informed consent
to participate was provided by all participants.

Endpoints and Assessments

The primary and key secondary efficacy end-
points of FINCH 1 and FINCH 3 were described
previously [8, 9]. In brief, the primary endpoint
was American College of Rheumatology 20%
improvement (ACR20) response at week 12 for
FINCH 1 and at week 24 for FINCH 3. Key sec-
ondary endpoints included proportions of
patients with Disease Activity Score in 28 joints
with CRP (DAS28[CRP])\ 2.6 at week 24 and
radiographic assessment of joint structure by
change from baseline (BL) van der Heijde
Modified Total Sharp Score (mTSS CFB) [14] at
week 24. Primary and key secondary endpoints
were also measured up to week 52.

Safety was assessed from records of treat-
ment-emergent adverse events (TEAEs) coded
according to the Medical Dictionary for Regu-
latory Activities V.22.0 and graded using the
Common Terminology Criteria for Adverse
Events V.4.03. AEs of special interest, including
adjudicated major adverse cardiac events
(MACE) and venous thromboembolic events
(VTE), malignancy, serious infections, and
opportunistic infections were collected and
summarized.

The definition of rapid radiographic pro-
gression applied in this post hoc analysis was
estimated yearly change in mTSS C 5 [15]. The
yearly radiographic progression rate was esti-
mated by dividing BL mTSS by duration of RA in
years (BL mTSS/year). Thus, estimated rapid

radiographic progression (e-RRP) was C 5, while
estimated nonrapid radiographic progression (e-
NRRP) was\ 5.

Efficacy outcomes included proportions of
patients achieving DAS28(CRP)\2.6, Clinical
Disease Activity Index (CDAI) B 2.8 or Simple
Disease Activity Index (SDAI) B 3.3 at week 24.
Radiographic progression was evaluated by
mean mTSS CFB at weeks 24 and 52 for both
trials. Proportions of patients who showed no
progression, i.e., mean mTSS CFB B 0.5 at
weeks 24 and 52, were determined. For those
patients who received PBO in FINCH 1 up to
week 24 and switched to FIL100 or FIL200, the
mean mTSS CFB and proportions who were
progression free were also evaluated at week 52.

Statistical Analysis

For efficacy and safety analyses, the full analysis
set (FAS) was used, which comprised all patients
who were randomized and received at least one
dose of study drug [8, 9]. For this post hoc
analysis, no predefined hypothesis was tested to
compare the efficacy and safety of patients with
e-RRP and e-NRRP or between treatment arms.
All comparisons are descriptive, and all p-values
presented are nominal. Comparison of the
proportions of clinical remissions, mean mTSS
CFB, and proportions free of radiographic pro-
gression were performed between treatment
arms, within the e-RRP and e-NRRP subgroups.
Analyses of binary endpoints, i.e., proportions
of clinical remission and proportions free of
radiographic progression, were performed using
Fisher’s exact test, and patients with missing
data were imputed as nonresponders. For the
continuous endpoint, i.e., mean mTSS CFB,
missing data were not imputed, and a mixed
model for repeated measures with treatment,
visit, treatment-by-visit interaction, and BL
value included as fixed effects, and patient as a
random effect was used. Covariate analysis to
identify the associations between BL factors and
previous e-RRP was also conducted, referring to
the unadjusted analyses and criteria previously
reported [16, 17].
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RESULTS

Patient Characteristics

Of 1755 MTX-IR (FINCH 1 study) and 1249
MTX-naı̈ve patients (FINCH 3 study) who were
randomized and received study drugs, 588
(31.8%) and 787 (63.0%) had BL mTSS/year C 5,
representing the e-RRP subgroup. Tables 1 and 2
present BL patient and disease characteristics of
the two subgroups in the MTX-IR and MTX-
naı̈ve populations. Except for the mTSS-related
parameters, which were used for stratification,
BL characteristics—including age, sex,
DAS28(CRP), CDAI, SDAI, RF positivity, pro-
portion of high hsCRP, and components of
American College of Rheumatology core set—
were generally similar between e-RRP and
e-NRRP subgroups in both MTX-IR and MTX-
naı̈ve populations. Body weight (BW) and body
mass index (BMI) tended to be slightly lower in
the e-RRP subgroup among the MTX-IR popu-
lation, while RA duration, Health Assessment
Questionnaire–Disability Index (HAQ-DI), and

proportion of nonsmokers tended to be slightly
lower for the same subgroup among the MTX-
naı̈ve population. There were no differences in
the mean dose of concurrent corticosteroids
between e-RRP and e-NRRP in either trial pop-
ulation, and the mean concomitant MTX dose
was similar in the MTX-IR population. Mean
yearly mTSS were 17.57–23.09 in the e-RRP
subgroups and 1.46–1.61 in the e-NRRP sub-
groups for MTX-IR and 55.87–123.93 and
1.73–2.04 for MTX-naı̈ve; median yearly mTSS
in e-RRP and e-NRRP subgroups were, respec-
tively, 10.34 and 1.53 in the MTX-IR trial and
24.73 and 1.57 in the MTX-naı̈ve population.

Efficacy: Disease Activity and Remission
Measures

For patients from FINCH 1 and FINCH 3 within
the e-RRP or e-NRRP subgroup, achievement of
DAS28(CRP)\ 2.6 at week 24 was more preva-
lent among filgotinib plus MTX regimens com-
pared with MTX treatment (p\ 0.05) with
numerically greater rates in the FIL200 plus

Fig. 1 DAS28(CRP)\ 2.6 and CDAI and SDAI remis-
sion rates at week 24. Error bars represent the 95% CI. p-
Values are nominal versus PBO or MTX. BL baseline,
CDAI Clinical Disease Activity Index, DAS28(CRP)
Disease Activity Score in 28 joints with C-reactive protein,

e-NRRP estimated nonrapid radiographic progression, e-
RRP estimated rapid radiographic progression, FIL filgo-
tinib, MTX methotrexate, SDAI Simplified Disease Activ-
ity Index
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MTX arms (Fig. 1). Similar trends were con-
firmed with remission criteria in both sub-
groups in both trials, with the exception of
CDAI remission for patients with e-RRP in the
FIL200 and FIL100 arms (p = 0.077 and 0.14,
respectively) and SDAI remission in the FIL100
arm (p = 0.13) in the MTX-IR trial.

In both FINCH 1 and FINCH 3 populations,
there were no significant differences in propor-
tions achieving clinical responses between the
e-RRP and e-NRRP subgroups within each
treatment arm, except for patients who received
ADA (Tables 3, 4). In the MTX-IR trial, the
proportions of patients between the e-RRP and
e-NRRP subgroups who achieved
DAS28(CRP)\ 2.6, CDAI B 2.8, and SDAI B 3.3
were not significantly different in FIL200
(55.3% versus 55.5%, 19.3% versus 27.1%,
23.0% versus 28.8%, among e-RRP and e-NRRP
subgroups, respectively) and FIL100 (36.5%
versus 42.2%, 18.2% versus 22.7%, 17.8% versus
21.4%). Lower rates of DAS28(CRP)\ 2.6
achievement and of CDAI and SDAI remission
were seen in e-RRP versus e-NRRP for patients
who received ADA (32.6% versus 45.5%,
p = 0.052; 8.6% versus 24.7%, p = 0.001; 9.8%
versus 24.3%, p = 0.004, respectively; Supple-
mentary Figure 2). In the MTX-naı̈ve trial, there
were no significant differences between e-RRP
and e-NRRP subgroups for clinical response
rates at week 24 across all treatment arms
(Tables 3, 4).

Efficacy: Radiographic Progression

In both trials, radiographic progression as
measured by mTSS CFB at week 24 was numer-
ically greater in e-RRP subgroups across all the
treatment arms compared with e-NRRP sub-
groups of the same treatment (e.g., 0.81 versus
0.19, p\0.001, in MTX-IR patients taking PBO
plus MTX and 0.67 versus 0.25, p = 0.310, in
MTX-naı̈ve patients taking MTX) (Tables 3, 4).
In MTX-naı̈ve patients receiving MTX alone at
week 52, mTSS CFB was approximately 1.0 in
patients with e-RRP and below 0.5 in patients
with e-NRRP (Fig. 2, Table 4). No significant
difference was observed (p = 0.30). However,
the proportion with no radiographic
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progression was lower in the e-RRP subgroup
compared with that in the e-NRRP subgroup.

In the MTX-IR population, both the FIL200
and FIL100 groups showed significant suppres-
sion of radiographic progression compared with
PBO at week 24 in the e-RRP subgroup
(p = 0.007 and 0.01, respectively) and in the
e-NRRP subgroup (p = 0.006 and 0.025, respec-
tively, for FIL200 versus PBO and for FIL100
versus PBO, Fig. 2). At week 52, mTSS CFB was
significantly smaller in both the FIL200 and
FIL100 groups compared with ADA among the
e-RRP subgroup (0.40, 0.77, and 1.46 for FIL200,
FIL100, and ADA, respectively, p\0.001 and =
0.024 for FIL200 and FIL100 versus ADA,
respectively), while changes were comparable
between treatments among the e-NRRP sub-
group. Among patients rerandomized from PBO
to FIL200 or FIL100, those in the e-RRP sub-
groups had greater radiographic progression
(1.63 or 1.58) than did patients in the e-NRRP
subgroups (0.25 or 0.69; p\0.001 or = 0.022,
respectively; Fig. 2 and Table 3).

In the MTX-naı̈ve population, only the
FIL200 monotherapy group among patients
with e-RRP showed significantly reduced mTSS
CFB at week 24 versus the MTX monotherapy
group (p = 0.015). Consistent with findings for
the full study population [9], at week 52, all
filgotinib treatment groups showed signifi-
cantly lower mTSS CFB in patients with e-RRP
compared with MTX monotherapy
(p\ 0.01, = 0.043, and = 0.011 for FIL200 plus
MTX, FIL100 plus MTX, and FIL200
monotherapy, respectively). The results among
patients with e-NRRP were mixed, partially due
to relatively small changes in mTSS even among
patients who were receiving MTX monotherapy
(Fig. 2).

The proportions of patients with no radio-
graphic progression in treatment arms were
compared with PBO/MTX arms, and the differ-
ences were examined between e-RRP and
e-NRRP subgroups of each treatment at weeks
24 and 52 (Figs. 3, 4, Tables 3, 4). In the MTX-IR
population, the proportion with no radio-
graphic progression of PBO plus MTX was sig-
nificantly lower among patients with e-RRP
compared with those with e-NRRP at week 24.
The patients with e-RRP who were receivingT
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FIL200 or FIL100 showed greater proportions
with no radiographic progression (mTSS CFB
B 0.5) compared with patients who were
receiving PBO at week 24 (87.7%, 88.5%, 76.2%,
respectively; p = 0.024 and 0.014, respectively,
for FIL200 plus MTX and FIL100 plus MTX
versus PBO plus MTX; Fig. 3A). For patients with

e-NRRP, numerically greater proportions with
no radiographic progression were observed in
all treatment arms, including PBO plus MTX,
but only FIL200 showed significantly greater
proportions with no radiographic progression
versus PBO (97.0% versus 91.6%, p = 0.012). At
week 52, FIL200 plus MTX sustained the

Fig. 2 mTSS change from baseline at weeks 24 and 52 in
e-RRP/e-NRRP subgroups. A FINCH 1 (MTX-IR).
B FINCH 3 (MTX-naı̈ve). All p-values are nominal
versus PBO or ADA at W24 and versus ADA at W52 in
FINCH 1 and versus MTX mono in FINCH 3. ADA at
W24 is out of scope for statistical calculation. ADA
adalimumab, BL baseline, CFB change from baseline, e-

NRRP estimated nonrapid radiographic progression, e-
RRP estimated rapid radiographic progression, FIL100
filgotinib 100 mg, FIL200 filgotinib 200 mg, IR inade-
quate response, LS least-squares, mono monotherapy,
mTSS Modified Total Sharp Score, MTX methotrexate,
PBO placebo, W week
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proportion of e-RRP patients with no progres-
sion, while with FIL100 plus MTX it decreased

from 88.5% to 76.8%. For those with e-NRRP,
proportions with no progression were sustained

Fig. 3 Ratio of no radiographic progression in e-RRP and
e-NRRP subgroups. A Ratio of no radiographic progres-
sion in FINCH 1 (MTX-IR). B Ratio of no radiographic
progression in FINCH 3 (MTX-naı̈ve). Full analysis set
includes subjects who were randomized and received C 1
dose of study drug. The Fisher’s exact test was used for
comparisons between treatment groups. Observed case:
only observed values were used for analysis. No missing
data imputation was performed. Odds ratio was calculated

using 2 9 2 table and the 95% exact confidence limits
were provided. *Nominal p\ 0.05. For FINCH 1 (MTX-
IR), Week 24 ORs are FIL versus PBO ? MTX; Week 52
ORs are FIL versus ADA ? MTX. For FINCH 3 (MTX-
naı̈ve), Week 24 and 52 ORs are FIL versus MTX. ADA
adalimumab, e-NRRP estimated nonrapid radiographic
progression, e-RRP estimated rapid radiographic progres-
sion, MTX methotrexate, OR odds ratio, PBO placebo,
RRP rapid radiographic progression
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in all treatment arms, including FIL100 plus
MTX. The proportions of both switching arms
in e-RRP subgroup were reduced from 76.2% to
65.3% or 69.1%, respectively, for PBO plus MTX
to FIL200 plus MTX or to FIL100 plus MTX,
while those in the e-NRRP subgroup were sus-
tained. Among MTX-naı̈ve patients, those with
e-RRP receiving MTX showed lower proportions
of no radiographic progression compared with
those with e-NRRP at weeks 24 and 52
(p = 0.032 and 0.029, respectively; Table 4).
Only those receiving FIL200 (with or without

MTX) in the e-RRP subgroup showed greater
proportions of no radiographic progression at
week 24 compared with those receiving MTX
(Fig. 3B). While those receiving FIL200 plus
MTX showed lower proportions of no radio-
graphic progression in e-RRP subgroup com-
pared with those with e-NRRP at week 24
(86.9% versus 94.0%, p = 0.033), no significant
difference was observed at week 52 (86.0% ver-
sus 91.9%, p = 0.12, Table 4). The proportion of
no radiographic progression at week 24 in all
treatment arms, except FIL200 monotherapy,

Fig. 4 Cumulative percentile of mTSS change from
baseline, and proportions without radiographic progres-
sion, at W24 and W52 by e-RRP/e-NRRP subgroup in
A FINCH 1 (MTX-IR) and B FINCH 3 (MTX-naı̈ve).
Cumulative probability plot of mTSS change from BL at
W24 and W52 of each treatment arm for e-RRP and
e-NRRP subgroups. CFB in mTSS was analyzed using an
analysis of covariance model in which actual scores were
converted to rank scores, using the treatment group as a

factor and BL rank score as a covariate. Rate of mTSS
nonprogression (mTSS CFB B 0.5) was compared using
Fisher’s exact test. ADA adalimumab, BL baseline, CFB
change from BL, e-NRRP estimated nonrapid radiographic
progression, e-RRP estimated rapid radiographic progres-
sion, FIL100 filgotinib 100 mg, FIL200 filgotinib 200 mg,
IR inadequate response, mono monotherapy, mTSS Mod-
ified Total Sharp Score, MTX methotrexate, PBO placebo,
W week
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were sustained at week 52. In Supplementary
Fig. 3, proportions with no mTSS worsening
(B 0.0 points) are compared; at week 24, pro-
portions with B 0.0 change were higher in the
FIL200 plus MTX group compared with PBO
plus MTX in MTX-IR patients and in the FIL200
plus MTX group compared with MTX in MTX-
naı̈ve patients. The difference between FIL200
plus MTX and MTX alone was maintained at
week 52 in MTX-naı̈ve patients.

Association Factors

We conducted univariate and multivariate
analyses for BL characteristics to understand the
factors associated with e-RRP (Supplementary
Tables 1 and 2). For univariate analysis, in the
MTX-IR population, RA duration, anti-CCP
antibody positivity, body mass index,
hsCRP C 30 mg/L, Physician Global Assessment
(PhGA), and mTSS-related parameters were sig-
nificantly associated with e-RRP (Supplemen-
tary Table 1). In the MTX-naı̈ve population, age,
RA duration, hsCRP C 30 mg/L (with reference
group of hsCRP\ 10 mg/L), CDAI, HAQ-DI,
Patient Global Assessment (PaGA), pain score,
SF-36 physical component scores, smoking sta-
tus, and mTSS-related parameters were associ-
ated with e-RRP. For multivariate analysis,
among the MTX-IR population, low BMI,
hsCRP C 30 mg/L versus\10 mg/L, and PhGA
were confirmed to be associated with e-RRP,
while age, CDAI, SDAI, and SF-36 physical
component score were associated with e-RRP in
the MTX-naı̈ve population (Supplementary
Table 2).

Safety

In both MTX-IR and MTX-naı̈ve populations,
TEAEs among patients in the e-RRP and e-NRRP
subgroups—including rates of all TEAEs, serious
TEAEs, TEAEs leading to permanent discontin-
uation, and death—were generally similar
across treatment arms (Tables 5, 6). In FINCH 1,
FIL200 plus MTX and the switching arm from
PBO to FIL200 with e-RRP showed no relevant
difference in incidence of TEAEs leading to
premature discontinuation of study drug

compared with those in the e-NRRP subgroup
(Table 5). This was also true of the ADA group.
The switching arm from PBO to FIL100 with
e-RRP showed a numerically higher rate of
infections compared with that with e-NRRP;
rates in e-RRP patients who switched from PBO
to FIL100 from week 24 to 52 (24.6%, n = 14,
28 weeks) were comparable to those in the PBO
arm observed in the initial 24 weeks (20.7%,
n = 29). However, infection rates among
patients who switched from PBO to FIL200 were
numerically higher among the e-NRRP sub-
group than in the e-RRP subgroup. In FINCH 3,
FIL100 plus MTX patients with e-RRP showed
higher rates of TEAEs, including TEAEs leading
to temporary interruption of study drug; TEAEs
of grade 3 or higher; and TEAEs leading to pre-
mature discontinuation of study drug, com-
pared with patients with e-NRRP (Table 6). All
treatment arms with e-RRP, except FIL200
monotherapy, showed higher rates of infections
compared with those with e-NRRP. There were
no evident trends for AEs of special interest,
including infections, serious infections, oppor-
tunistic infections, herpes zoster, MACE, VTE,
and malignancy across treatment groups or
between e-RRP and e-NRRP subgroups.

DISCUSSION

The purpose of this post hoc analysis of two
randomized controlled trials of filgotinib is to
understand whether the previous rate of radio-
graphic progression may affect clinical remis-
sion and structural progression.

From this post hoc analysis, we learned that
patients who had progressed rapidly early in
their disease may also progress faster during
subsequent treatment. The mTSS CFB at week
24 in patients in the e-RRP subgroups was
approximately 2.5–4 times that in patients in
the e-NRRP subgroup in the MTX treatment
arms from both MTX-IR and MTX-naı̈ve trials,
indicating that previously rapidly progressing
patients tended to continue progressing faster
even on treatment, with the caveat that the
differences may not be clinically meaningful.
Only FIL200 plus MTX showed consistent sup-
pression of mTSS progression over 52 weeks.
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FIL100 plus MTX and ADA plus MTX did not
suppress mTSS progression over 52 weeks: The
differences in mTSS CFB at W52 were not sig-
nificant, although among patients with e-RRP
receiving ADA, CFB mTSS was numerically
higher than that in e-NRRP (1.27 versus 0.23).
Among the possible explanations of the rela-
tively larger mean mTSS CFB in ADA-treated
patients is the contribution of five outliers with
extremely rapid radiographic progression
(14.0–39.5 CFB mTSS) who had been random-
ized to the ADA arm (Fig. 4). Of note, the pro-
portions of the e-RRP and e-NRRP patients with
no radiographic progression were equivalent
between the FIL200 and the ADA arms. This
suggests that the numbers needed to treat to
prevent one radiographic progression would be
similar between ADA and FIL200 and that the
power to ‘‘stop’’ structural progression might be
equivalent between these two modes of action
[18, 19], but we do not know if there is any
difference between them for ‘‘slowing down’’
structural progression, as it was not possible to
confirm this in the current analysis owing to the
small proportions of patients who progressed
during the trial period. One hypothesis to
explain why JAK inhibition may exert stronger
effects on radiographic progression is suppres-
sion of multiple targets of cytokine pathways
without elevating serum interleukin (IL)-17
[which is considered to be linked to joint ero-
sion and was elevated by blocking the tumor
necrosis factor (TNF) pathway]. To confirm this,
further investigation including a prospective
study focusing on populations of patients with
rapid radiographic progression may be needed.

Distinct from the MTX-IR population,
patients who were MTX-naı̈ve showed similar
drug responses regardless of the rapidity of
previous structural damage. This may be
explained, at least in part, by the relative timing
of intervention between the MTX-IR popula-
tion—which represented patients with more
established disease—and the MTX-naı̈ve popu-
lation—which represented patients who were
earlier in their RA course. Also, there was an
evident discrepancy between clinical response
and inhibition of mTSS progression. For all
treatment arms, the proportions of patients
who achieved clinical responses were

numerically similar between the e-RRP and
e-NRRP subgroups, yet, mTSS progression was
greater among patients with e-RRP versus those
with e-NRRP in the MTX only arm.

In the MTX-naı̈ve patient population, MTX
was associated with no radiographic progression
in about 79% of the e-RRP subgroup, while 88%
of patients in the e-NRRP subgroup showed no
progression. FIL200 with or without MTX may
lead to no progression in 87–90% of the e-RRP
subgroup, similar to the rate with MTX for
patients in the e-NRRP subgroup. For those
patients who have high risk of structural pro-
gression or who have already rapidly pro-
gressed, adding FIL200 to established MTX
treatment may be beneficial.

Baseline demographics and disease charac-
teristics were generally similar between patients
in the e-RRP and e-NRRP subgroups. From the
multivariate analysis results, seropositivity was
not associated with e-RRP, both among MTX-IR
and -naı̈ve populations. hsCRP C 30 mg/L at BL
was associated with e-RRP in the MTX-IR pop-
ulation but not in the MTX-naı̈ve population.
Disease activity, including CDAI and SDAI, was
associated with e-RRP in the MTX-naı̈ve popu-
lation but not in the MTX-IR. Other previously
identified factors, including BL erosion score
and swollen joint count, were not associated
with e-RRP in either MTX-naı̈ve or MTX-IR
populations.

There are several possible explanations for
the lack of consistency of this analysis with
previous risk-factor analyses. First, the associa-
tion factors identified in this analysis were ret-
rospective, namely, they did not predict future
rapid radiographic progression but confirmed
factors associated with previous rapid progres-
sion. Second, owing to the selection bias of the
two clinical trials, which included only patients
with at least one risk factor per inclusion criteria
[8, 9], patients enrolled in FINCH 1 and
FINCH 3 may not reflect the general RA popu-
lation. We still consider this type of analysis
useful and informative. The lack of association
between previous risk factors and e-RRP may
mean that e-RRP might be an independent fac-
tor for radiographic progression. It seems that
patients with previous rapid radiographic pro-
gression are still at high risk for continued rapid

Rheumatol Ther (2023) 10:161–185 181



progression under subsequent treatment
regimens.

Low BMI was associated with e-RRP in the
MTX-IR population. A reverse correlation
between BMI and radiographic progression has
been published previously [16]. The reasons
why leaner patients tend to have higher risk of
structural progression may include the presence
of rheumatoid cachexia, which can be caused
by a lack of adequate control of inflammatory
status [20, 21]. This risk factor should also be
considered when selecting advanced therapy.
An interesting finding from this analysis is the
association of PhGA, but not PaGA or pain
score, with e-RRP in the MTX-IR population. A
publication by Movahedi et al. [22] showed that
modified-DAS28(CRP) (calculated with only
CRP, swollen joint count 28, and PhGA com-
ponents)[23] was a stronger predictor of RRP in
RA patients treated with MTX. This may mean
that physician judgment is another important
factor of predicting radiographic progression.

This post hoc analysis has several limita-
tions. First, the subgroup analyses were limited
to small patient numbers that were not powered
to confirm any hypothesis, and the nominal
statistically significant differences might have
happened by chance. Second, the so-called
‘‘rapid radiographic progression’’ by yearly mTSS
progression C 5 was arbitrarily calculated by
dividing BL mTSS by disease duration, with the
understanding that the structural progression of
RA is not linear over the entire disease course.
Third, the BL factors associated with rapid
radiographic progression might be biased by the
skewed population of the clinical trials, which
may not reflect the general, real-world patient
population. Fourth, the MTX-naı̈ve population
may not be truly naı̈ve, because per the inclu-
sion criteria, patients with\ 4 doses of MTX
were permitted to participate. And last, some
patients may not have truly been ‘‘early’’ in their
RA disease course; some had disease dura-
tion[ 5 years, without being treated with MTX.

CONCLUSIONS

From this post hoc analysis of MTX-IR and
MTX-naı̈ve populations from filgotinib clinical

trials, we learned that RA patients with previous
rapid radiographic progression are at higher risk
of structural progression in subsequent phases
of treatment compared with patients who had
no or less previous rapid progression. Status of
previous rapid progression may need to be
considered when recommending drug treat-
ment and dosage. Filgotinib 200 mg once daily
gave consistent and sustained benefit for both
clinical outcomes and freedom from radio-
graphic progression in both e-RRP and e-NRRP
subgroups, while demonstrating a consistent
safety and tolerability profile across subgroups.
Although filgotinib efficacy was somewhat
reduced among patients with e-RRP, treatment
with filgotinib slowed radiographic progression
in both subgroups.
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