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Abstract 

Background and Aims: SELECTION is the first study to assess the impact of concomitant thiopurine and other immunomodulator [IM] use on 
the efficacy and safety of a Janus kinase inhibitor, filgotinib, in patients with ulcerative colitis.

Methods: Data from the phase 2b/3 SELECTION study were used for this post hoc analysis. Patients were randomised [2:2:1] to two in-
duction studies [biologic-naive, biologic-experienced] to filgotinib 200 mg, 100 mg, or placebo. At Week 10, patients receiving filgotinib were 
re-randomised [2:1] to continue filgotinib or to switch to placebo until Week 58 [maintenance]. Outcomes were compared between subgroups 
with and without concomitant IM use.

Results: At Week 10, similar proportions of patients in the +IM and −IM groups treated with filgotinib 200 mg achieved Mayo Clinic Score [MCS] 
response [biologic-naive: 65.8% vs 66.9%; biologic-experienced: 61.3% vs 50.5%] and clinical remission [biologic-naive: 26.0% vs 26.2%; 
biologic-experienced: 11.3% vs 11.5%]. At Week 58, similar proportion of patients in the +IM and −IM groups treated with filgotinib 200 mg 
achieved MCS response [biologic-naive: 74.2% vs 75.0%; biologic-experienced: 45.5% vs 61.4%] and clinical remission [biologic-naive: 51.6% 
vs 47.4%; biologic-experienced: 22.7% vs 24.3%]. The probability of protocol-specified disease worsening during the maintenance study in pa-
tients treated with filgotinib 200 mg did not differ between +IM and −IM groups [p = 0.6700]. No differences were observed in the incidences 
of adverse events between +IM and −IM groups in the induction/maintenance studies.

Conclusions: The efficacy and safety profiles of filgotinib treatment in SELECTION did not differ with or without concomitant IM use. 

ClinicalTrials.gov identifier: NCT02914522.

Key Words: Ulcerative colitis; thiopurine; filgotinib

1. Introduction

Ulcerative colitis [UC] is a chronic inflammatory disease of the 
colonic mucosa that typically begins in the rectum.1 Therapies 
approved for the treatment of moderately to severely active 
UC include systemic corticosteroids, thiopurines, and other 
immunomodulators [IMs], as well as targeted biologics, such 
as tumour necrosis factor [TNF] antagonists [infliximab, 
adalimumab, and golimumab], the anti-α4β7 integrin anti-
body vedolizumab, and the anti-interleukin [IL]-12/IL-23 
p40 antibody ustekinumab.2 Importantly, corticosteroid-
associated adverse events [AEs] continue to be problematic 

and many patients with UC respond sub-optimally to tar-
geted biologics.3,4 Therefore, additional treatment options are 
needed.

Janus kinase [JAK] inhibitors are small-molecule drugs 
that interfere with the JAK/signal transducers and activator 
of transcription [STAT] signalling pathway. JAK inhibitors 
modify cytokine signalling and reduce downstream inflam-
mation associated with UC via inhibition of one or more 
intracellular kinases involved in the JAK/STAT pathway 
[JAK1, JAK2, JAK3, and tyrosine kinase 2].5 Filgotinib is a 
once-daily, oral JAK1 preferential inhibitor approved in the 
European Union, Japan, and the UK for the treatment of 
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moderately to severely active UC in patients who have had 
an inadequate response, loss of response, or are intolerant to 
either conventional or biologic therapy.6,7 These indications 
are based on results from the global phase 2b/3, double-blind, 
randomised, placebo-controlled SELECTION study.8 The 
SELECTION study reported statistically significantly higher 
rates of clinical remission with filgotinib 200 mg than with 
placebo, during induction and maintenance phases in both 
biologic-experienced and biologic-naive patients.8 Filgotinib 
200 mg was well tolerated in SELECTION, with similar in-
cidences of serious AEs [SAEs] occurring in the filgotinib and 
placebo treatment groups.8

The impact of concomitant IMs, such as azathioprine 
[AZA], 6-mercaptopurine [MP], and methotrexate, on the 
efficacy and safety of targeted biologic treatment, are of par-
ticular interest in the treatment of UC and Crohn’s disease.9–14 
In the randomised, double-blind, phase 3 UC SUCCESS trial, 
the combination of infliximab and AZA significantly im-
proved rates of corticosteroid-free remission compared with 
either drug alone in TNF antagonist-naive patients with mod-
erate to severe UC.9 In addition, a recent exploratory ana-
lysis suggested that concomitant IM use may be beneficial 
for maintaining clinical remission in Japanese patients with 
moderately to severely active UC treated with vedolizumab.15 
The study indicated that, at Week 60, mucosal healing was 
achieved in a higher proportion of patients treated with 
vedolizumab and a concomitant IM [77.3%] than in those 
without a concomitant IM [47.4%].15 Importantly, the con-
comitant use of any IM with a JAK inhibitor is yet to be 
evaluated in patients with inflammatory bowel disease, and 
filgotinib is the only JAK inhibitor approved for use with con-
comitant IMs in UC.6,16,17

Here, we conducted a post hoc analysis of the SELECTION 
study to assess the impact of protocol-accepted concomitant 
IM use on the efficacy and safety of filgotinib treatment in 
patients with moderately to severely active UC.

2. Materials and Methods

2.1. SELECTION study design and participants

Data for this post hoc analysis were obtained from the 
phase 2b/3 randomised, double-blind, placebo-controlled 
SELECTION study [ClinicalTrials.gov identifier: 
NCT02914522], for which details have been reported previ-
ously [Supplementary Figure 1].8 The SELECTION protocol 
was reviewed and approved by a study-site specific inde-
pendent ethics committee or institutional review board. The 
study was carried out in accordance with the Declaration of 
Helsinki and the International Conference on Harmonisation 
for Good Clinical Practice Guidelines. All study participants 
provided informed consent.

Patients aged 18–75 years with moderately to severely 
active UC (Mayo endoscopy sub-score ≥ 2, rectal bleeding 
sub-score ≥ 1, stool frequency sub-score ≥ 1, physician’s 
global assessment sub-score ≥ 2, and Mayo Clinic Score 
[MCS] 6–12), with a documented diagnosis of UC for 
at least 6 months before enrolment, were randomised 
[2:2:1] to one of two induction studies [A and B] to re-
ceive filgotinib 200 mg, filgotinib 100 mg, or placebo for 11 
weeks. Induction study A included biologic-naive patients, 
defined as those without previous use of a TNF antagonist 
[eg, infliximab, adalimumab, golimumab, certolizumab, or a 
biosimilar agent] or vedolizumab. Induction study B included 

biologic-experienced patients, defined as those with previous 
inadequate clinical response, loss of response, or intolerance 
to a TNF antagonist or vedolizumab, and without any use of 
these agents for at least 8 weeks before screening.

At Week 10, patients receiving filgotinib who achieved 
clinical remission [Mayo endoscopic sub-score 0 or 1, rectal 
bleeding sub-score 0, and ≥ 1-point decrease from baseline 
in stool frequency sub-score to achieve a sub-score of 0 or 
1] or MCS response (≥ 3-point [and at least 30%] reduction 
from baseline in MCS accompanied by a ≥ 1-point decrease 
from baseline in rectal bleeding sub-score, or a Week 10 rectal 
bleeding sub-score of 0 or 1) were re-randomised [2:1] to con-
tinue assigned filgotinib or to switch to placebo for 47 weeks 
[maintenance study] [Supplementary Figure 1].

Participants eligible for inclusion in SELECTION in-
cluded those already receiving an IM [AZA, MP, or metho-
trexate]. Continued, concomitant use of an IM with filgotinib 
during SELECTION was allowed if the dose was stable at 
least 4 weeks before and 10 weeks after randomisation. No 
IM dosing guidance was given for the maintenance study. 
No other restrictions regarding the use of IMs were applied 
during the SELECTION study. Corticosteroid tapering was 
initiated at Week 14 of the SELECTION study, as reported 
previously.8

2.2. Post hoc analyses

Efficacy outcomes included in the current analysis were clin-
ical remission, MCS response, endoscopic remission [centrally 
read Mayo endoscopic sub-score of 0], and Geboes histo-
logical remission based on the Geboes Score18 (centrally diag-
nosed no or mild increase in chronic inflammatory infiltrate 
in lamina propria, no neutrophils in lamina propria or epithe-
lium, and erosion, ulceration, or granulation tissues [Grade 0 
of ≤ 0.3, Grade 1 of ≤ 1.1, Grade 2a of ≤ 2A.3, Grade 2b of 
2B.0, Grade 3 of 3.0, Grade 4 of 4.0, and Grade 5 of 5.0]).

The proportions of patients achieving efficacy outcomes at 
Week 10 [induction studies A and B] and Week 58 [mainten-
ance study] in the filgotinib 200 mg, filgotinib 100 mg, and 
placebo treatment groups were calculated, along with corres-
ponding 95% confidence intervals [CIs], for patients with vs 
without concomitant IM use [+IM vs −IM]. Non-stratified 
risk differences [RDs] with 95% CIs were used to compare 
efficacy outcomes for filgotinib vs placebo within the +IM 
and −IM groups. Probabilities of protocol-specified disease 
worsening during the 47-week maintenance study were esti-
mated in the filgotinib 200 mg, filgotinib 100 mg, and placebo 
treatment groups by concomitant IM use using the Kaplan–
Meier method. Time to protocol-specified disease worsening 
was defined as an increase in partial MCS of 3 points or 
more to at least 5 points from Week 10 over two consecutive 
visits, or an increase to 9 points over two consecutive visits 
if the value at Week 10 was over 6. Differences in the time to 
protocol-specific disease worsening curves were assessed for 
the +IM and −IM groups using the log-rank test. Cox propor-
tional hazard models were fitted with treatment arms as the 
independent variable to estimate hazard ratios [HRs] for +IM 
and −IM subgroups. Proportional hazard assumptions were 
met by checking Schoenfeld residuals.

Incidences of treatment-emergent AEs were summarised at 
Week 10 [induction studies A and B combined] and Week 58 
[maintenance study] by treatment group and concomitant IM 
use. AEs of interest included all infections and infestations, 
serious infections, herpes zoster infections, and pulmonary 
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embolism. AEs were graded using the modified Common 
Terminology Criteria for Adverse Events [CTCAE], version 
4.03. If a CTCAE criterion did not exist, the maximum inten-
sity of the AE was described as Grade 1 [mild], Grade 2 [mod-
erate], Grade 3 [severe], Grade 4 [life-threatening], or Grade 
5 [fatal]. Safety analyses and baseline patient characteristics 
were analysed using descriptive statistics.

All post hoc statistical analyses were carried out using R 
[version 4.2.2].19

3. Results

3.1. Baseline characteristics and concomitant  
IM use

Baseline patient characteristics by induction study [A and B] 
and study treatment are summarised by concomitant IM use in 
Table 1, and by type of concomitant IM use in Supplementary 
Table 1. In total, 352 [26.1%] of 1348 patients from induc-
tion studies A [biologic-naive] and B [biologic-experienced] 
combined were receiving an IM at baseline. Of these patients, 
288 [81.8%] received AZA, 38 [10.8%] received MP, and 26 
[7.4%] received methotrexate [Supplementary Table 3].

At baseline, biologic-experienced patients had a longer mean 
UC duration than biologic-naive patients [8.1–10.4 years and 
5.5–7.3 years, respectively], as well as more severe UC based 
on mean MCS scores [9.1–9.3 and 8.4–8.7], and more frequent 
use of an IM in combination with steroids [34.4–45.2% and 
19.5–27.4%] [Table 1]. Baseline characteristics between the 
+IM and −IM groups were generally well balanced.

Baseline patient characteristics in the maintenance study 
by study treatment and concomitant IM use are summarised 
in Supplementary Table 2. In total, 145 [21.8%] of 664 pa-
tients from the maintenance study [safety analysis set] were 
receiving a concomitant IM. Of these patients, 119 [82.1%] 
received AZA, 16 [11.0%] received MP, and 10 [6.9%] re-
ceived methotrexate [Supplementary Table 4]. Maintenance 
study baseline characteristics between the +IM and −IM 
groups were generally well balanced.

3.2. Efficacy outcomes with filgotinib induction 
with or without IM

Week 10 response/remission rates were generally lower in the 
−IM groups than in the +IM groups when considering the pla-
cebo arm. Statistically significant RDs in favour of filgotinib 
200 mg vs placebo for Week 10 efficacy outcomes were thus 
more frequent in the −IM groups than in the +IM groups 
(Figures 1 and 2 [A and B]), particularly in induction study A 
[biologic-naive patients].

Efficacy outcomes at Week 10 in patients treated with 
filgotinib 200 mg did not differ between +IM and −IM groups in 
both biologic-naive and biologic-experienced patients (Figures 1 
and 2 [A and B]). In induction study A [biologic-naive patients], 
similar proportions of patients in the +IM and −IM groups 
achieved MCS response (65.8% [48/73] vs 66.9% [115/172]), 
clinical remission (26.0% [19/73] vs 26.2% [45/172]), endo-
scopic remission (13.7% [10/73] vs 11.6% [20/172]), and 
Geboes histological remission (39.7% [29/73] vs 33.1% 
[57/172]). In induction study B [biologic-experienced patients], 
similar proportions of patients in the +IM and −IM groups 
achieved MCS response (61.3% [38/62] vs 50.5% [101/200]), 
clinical remission (11.3% [7/62] vs 11.5% [23/200]), endo-
scopic remission (3.2% [2/62] vs 3.5% [7/200]), and Geboes 
histological remission (22.6% [14/62] vs 19.0% [38/200]).

Efficacy outcomes at Week 10 in patients treated with 
filgotinib 100 mg also did not differ between +IM and −IM 
groups in both biologic-naive and biologic-experienced patients 
(Figures 1 and 2 [A and B]). In induction study A [biologic-
naive patients], similar proportions of patients in the +IM 
and −IM groups achieved MCS response (57.3% [47/82] 
vs 60.0% [117/195]), clinical remission (12.2% [10/82] vs 
22.1% [43/195]), endoscopic remission (1.2% [1/82] vs 7.7% 
[15/195]), and Geboes histological remission (19.5% [16/82] 
vs 25.6% [50/195]). In induction study B [biologic-experienced 
patients], similar proportions of patients in the +IM and −IM 
groups achieved MCS response (37.1% [23/62] vs 35.4% 
[79/223]), clinical remission (9.7% [6/62] vs 9.4% [21/223]), 
endoscopic remission (0% [0/62] vs 2.7% [6/223]), and Geboes 
histological remission (17.7% [11/62] vs 12.6% [28/223]).

3.3. Efficacy outcomes with filgotinib 
maintenance with or without IM

Similar to induction, Week 58 response/remission rates were 
generally lower in the −IM groups than in the +IM groups 
when considering the placebo arm. Statistically significant 
RDs in favour of filgotinib 200 mg vs placebo for Week 58 
efficacy outcomes were thus more frequent in the −IM groups 
than in the +IM groups (Figures 1 and 2 [C and D]), particu-
larly in biologic-naive patients.

Efficacy outcomes at Week 58 in patients treated with 
filgotinib 200 mg [following an induction dose of filgotinib 
200 mg] did not differ between +IM and −IM groups in both 
biologic-naive and biologic-experienced patients (Figures 1 
and 2 [C and D]). In induction study A [biologic-naive pa-
tients], similar proportions of patients in the +IM and −IM 
groups achieved MCS response (74.2% [23/31] vs 75.0% 
[57/76]), clinical remission (51.6% [16/31] vs 47.4% [36/76]), 
endoscopic remission (16.1% [5/31] vs 27.6% [21/76]), and 
Geboes histological remission (51.6% [16/31] vs 43.4% 
[33/76]). In induction study B [biologic-experienced patients], 
similar proportions of patients in the +IM and −IM groups 
achieved MCS response (45.5% [10/22] vs 61.4% [43/70]), 
clinical remission (22.7% [5/22] vs 24.3% [17/70]), endo-
scopic remission (0% [0/22] vs 7.1% [5/70]), and Geboes 
histological remission (36.4% [8/22] vs 27.1% [19/70]).

Similarly, efficacy outcomes at Week 58 in patients treated 
with filgotinib 100 mg [following an induction dose of 
filgotinib 100 mg] did not differ between +IM and −IM groups 
in both biologic-naive and biologic-experienced patients 
(Figures 1 and 2 [C and D]). In induction study A [biologic-
naive patients], similar proportions of patients in the +IM and 
−IM groups achieved MCS response (50.0% [13/26] vs 60.8% 
[48/79]), clinical remission (23.1% [6/26] vs 27.8% [22/79]), 
endoscopic remission (11.5% [3/26] vs 13.9% [11/79]), 
and Geboes histological remission (23.1% [6/26] vs 35.4% 
[28/79]). In induction study B [biologic-experienced], similar 
proportions of patients in the +IM and −IM groups achieved 
MCS response (43.8% [7/16] vs 37.3% [19/51]), clinical re-
mission (37.5% [6/16] vs 13.7% [7/51]), endoscopic remis-
sion (25.0% [4/16] vs 9.8% [5/51]), and Geboes histological 
remission (25.0% [4/16] vs 19.6% [10/51]).

3.4. Disease worsening with filgotinib 
maintenance with or without IM

During the maintenance study, a significantly lower prob-
ability of disease worsening was observed in the −IM group 
in patients treated with filgotinib 200 mg vs placebo [HR, 
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Figure 1 Week 10 MCS response [A] and clinical remission [B], and Week 58 MCS response [C] and clinical remission [D], in patients treated with 

filgotinib 200 mg or filgotinib 100 mg with or without concomitant IM. CI, confidence interval; FIL, filgotinib; IM, immunomodulator; MCS, Mayo Clinic 

Score; RD, risk difference. Data shown indicate non-stratified RDs vs placebos [95% CIs]. Error bars indicate 95% CIs. *p < 0.05, **p < 0.01,  

***p < 0.001, ****p < 0.0001 vs placebo.
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RD: 5.3%
(95% Cl:

–16.8, 27.4)

RD: 4.4%
(95% Cl:

–20.2, 29.0)

RD: 0.8%
(95% Cl:

–14.4, 15.9)

RD: 19.5%
(95% Cl:
4.2, 34.9)

RD: 10.7%
(95% Cl:

–33.1, 54.5)

RD: 4.3%
(95% Cl:

–25.8, 34.4)

RD: 28.1%
(95% Cl:

–3.2, 59.4)

RD: 17.0%
(95% Cl:

–1.1, 35.2)

RD: 27.2%
(95% Cl:
8.9, 45.5)

RD: –17.9%
(95% Cl:

–70.5, 34.8)

RD: 36.4%
(95% Cl:
9.0, 63.7)

RD: 8.9%
(95% Cl:

–9.7, 27.5)

RD: 18.3%
(95% Cl:
2.0, 34.6)

RD: 9.8%
(95% Cl:

–1.1, 20.7)

RD: 4.2%
(95% Cl:

–6.3, 14.7)

RD: –4.9%
(95% Cl: –22.4, 12.6)

RD: 13.1%
(95% Cl: 3.3, 22.9)

RD: 11.5%
(95% Cl: –3.6, 26.5)

RD: 20.6%
(95% Cl: 10.2, 31.1)

RD: 16.3%
(95% Cl: 0.6, 32.1)

RD: 9.9%
(95% Cl: 1.6, 18.3)

RD: 3.5%
(95% Cl: –4.1, 11.1)

Induction study A

Induction study A

A

B

C

D

Placebo FIL 100 mg FIL 200 mg

Induction study B

Induction study B

Induction study A Induction study B

Induction study A Induction study B

*

*** *

*

** * *

**

Figure 2 Week 10 endoscopic remission [A] and Geboes histological remission [B], and Week 58 endoscopic remission [C] and Geboes histological remission 

[D], in patients treated with filgotinib 200 mg or 100 mg with or without concomitant IM. CI, confidence interval; FIL, filgotinib; IM, immunomodulator; RD, 

risk difference. Data shown indicate non-stratified RDs vs placebos [95% CIs]. Error bars indicate 95% CIs. *p < 0.05, **p < 0.01, ***p< 0.001 vs placebo.
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0.23; 95% CI: 0.15, 0.37; p = 0.001] and filgotinib 100 mg  
vs placebo [HR, 0.49; 95% CI: 0.33, 0.72; p = 0.001] 
[Supplementary Table 5]. No differences were observed in the 
+IM group in patients treated with filgotinib [either 200 mg 
or 100 mg] vs placebo [Supplementary Table 5].

The probability of protocol-specified disease worsening 
during the maintenance study in patients treated with filgotinib 
200 mg did not differ between +IM and −IM groups [p = 0.6700] 
[Figure 3A]. Similar findings were observed in the filgotinib 
100 mg group [p = 0.7600] [Supplementary Figure 2A]  
and in the combined filgotinib dose group [p = 0.6800] 
[Supplementary Figure 2B]. In patients receiving placebo, 
the probability of protocol-specified disease worsening was 
significantly lower in the +IM group than in the −IM group 
[p = 0.0095] [Figure 3B].

3.5. Safety

Tables 2 and 3 show the incidences of treatment-emergent 
AEs by concomitant IM use at Week 10 [induction studies 

A and B combined] and Week 58 [maintenance study], re-
spectively. No notable differences were observed in the in-
cidences of any AEs between +IM and −IM groups in the 
induction or maintenance studies. The proportions of patients 
with infections and infestations in the filgotinib 200 mg and 
filgotinib 100 mg induction studies [A and B combined] were 
16.3% [22/135] in the +IM group and 18.8% [70/372] in 
the −IM group, and 12.5% [18/144] in the +IM group and 
15.3% [64/418] in the −IM group, respectively. The propor-
tions of patients with any infections and infestations in the 
filgotinib 200 mg and filgotinib 100 mg maintenance groups 
[of those who received induction filgotinib 200 mg and in-
duction filgotinib 100 mg, respectively] were 24.1% [13/54] 
in the +IM group and 39.2% [58/148] in the −IM group, 
and 31.8% [14/44] in the +IM group and 23.7% [32/135] 
in the −IM group, respectively. Given that AEs of infection 
were not specifically categorised as viral vs other types during 
the SELECTION trial, the proportions of patients with viral 
infections in this cohort are unknown. The proportions of 
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Figure 3 Kaplan–Meier curves for time to PSDW during the maintenance study with and without concomitant IM use in filgotinib 200 mg [A] and all 

placebo groups combined [B]. IM, immunomodulator; PSWD, protocol-specified disease worsening.
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8 K. Watanabe et al.

patients with viral herpes zoster in the filgotinib 200 mg and 
filgotinib 100 mg induction studies were 0.8% [3/372] and 
0.2% [1/418], respectively, in the −IM groups only. The pro-
portions of patients with viral herpes zoster in the filgotinib 
200 mg and placebo maintenance groups [of those who re-
ceived induction filgotinib 200 mg and induction filgotinib 
100 mg, respectively] were 1.9% [1/54] and 4.2% [1/24], re-
spectively, in the +IM groups only. Further data on rates of 
viral herpes zoster infection with filgotinib treatment during 
SELECTION have recently been published.20 Only one AE 
of opportunistic infection was reported during SELECTION.8 
Two deaths were reported in patients receiving maintenance 
filgotinib 200 mg, one each in the +IM and −IM groups; nei-
ther was considered related to treatment.

Although not included among our initial planned ana-
lyses, leukopenia AE numbers by IM use are also provided in 
Supplementary Table 6 [induction study] and Supplementary 
Table 7 [maintenance study]. Similarly, rates of AEs, SAEs, 
and infection and infestation AEs by concomitant IM and 
corticosteroid use are provided in Supplementary Table 8 [in-
duction study]. In general, the rates of infection and infest-
ation AEs tended to be numerically higher in patients with 
concomitant corticosteroid use than without, irrespective of 
concomitant IM use or dosage of filgotinib; however, no clear 
signals were observed in terms of differences in AE or SAE 
incidences between groups. The main purpose of including 
baseline corticosteroid use data in Table 1 was to demonstrate 
that this was not a confounding variable [ie, rates of cortico-
steroid use were similar between +IM and −IM groups]. We 
have not included data by concomitant corticosteroid use 
for the maintenance study in the manuscript because pa-
tients were actively tapered off steroid therapy ⁓4 weeks into 
the 48-week maintenance phase. The data on the impact of 
concomitant corticosteroids on safety have recently been re-
ported for the SELECTION study.21

4. Discussion

In these post hoc analyses, we assessed the impact of con-
comitant IM use on the efficacy and safety of filgotinib 
treatment in patients with moderately to severely active UC 
from the phase 2b/3 SELECTION study. During both the 
10-week induction and 47-week maintenance phases, the 
proportions of patients achieving clinical remission, MCS re-
sponse, endoscopic remission, and Geboes histological remis-
sion, or with treatment-emergent AEs, were similar with or 

without concomitant IM use in biologic-naive and biologic-
experienced patients. Consistent with these findings, the 
probability of protocol-specified disease worsening during 
maintenance filgotinib [200 mg or 100 mg] treatment was 
not significantly different in patients receiving a concomitant 
IM and those not receiving a concomitant IM. Overall, our 
results suggest that the efficacy and safety profiles of filgotinib 
200 mg treatment are similar with or without concomitant 
IM use.

Our data indicate that IM use alone is beneficial for the 
treatment of UC, because the probability of protocol-specified 
disease worsening was lower in patients receiving placebo 
with a concomitant IM than in those without a concomi-
tant IM. Consistent with these findings, placebo-response/
remission rates for efficacy outcomes were generally higher 
in patients who received concomitant IM than in those who 
did not. This probably contributed to smaller [and less often 
statistically significant] differences between filgotinib and pla-
cebo in patients receiving concomitant IM vs those not re-
ceiving concomitant IM, although numerical trends favouring 
filgotinib were still maintained.

Of note, there were no obvious additive or synergistic ef-
fects with the combination of filgotinib and IM in our study, 
whereas infliximab and AZA combination therapy improved 
corticosteroid-free remission rates compared with either 
agent alone, and concomitant IM use with vedolizumab has 
been previously shown to have some synergistic benefit.9,15 
IMs, such as MP and AZA, are thought to act by inhibiting 
lymphocyte proliferation via the incorporation of active drug 
metabolites into cellular nucleotides, which likely results in 
anti-inflammatory effects through the suppression of T-cell 
function and natural killer cell activity.22 JAK inhibitors also 
suppress T-cell/natural killer cell function by suppressing the 
signalling of multiple cytokines. Therefore, the mode of ac-
tion of IMs is thought to overlap with that of JAK inhibitors 
and could explain why we observed no obvious additive or 
synergistic effects with the combination of filgotinib and IM.

Other JAK inhibitors indicated for the treatment of 
moderately to severely active UC include tofacitinib and 
upadacitinib.16,17 To our knowledge, however, filgotinib is 
the only JAK inhibitor with efficacy and safety data by con-
comitant IM use from a randomised, controlled, clinical trial 
[the SELECTION study]. In the OCTAVE trials investigating 
tofacitinib induction and maintenance therapy in patients with 
moderately to severely active UC, concomitant use of AZA, 
MP, and methotrexate was prohibited.23 In the U-ACHIEVE 

Table 2. Summary of treatment-emergent AEs at Week 10 by treatment group and concomitant IM use.

Induction FIL 200 mg

[N = 507]

FIL 100 mg

[N = 562]

PBO

[N = 279]

AEs, n [%] +IMa

[n = 135]

−IM

[n = 372]

+IMa

[n = 144]

−IM

[n = 418]

+IMa

[n = 73]

−IM

[n = 206]

Any AE 70 [51.9] 202 [54.3] 73 [50.7] 210 [50.2] 46 [63.0] 111 [53.9]

Any SAE 1 [0.7] 21 [5.6] 8 [5.6] 20 [4.8] 3 [4.1] 10 [4.9]

Any infections and infestation 22 [16.3] 70 [18.8] 18 [12.5] 64 [15.3] 15 [20.5] 24 [11.7]

Any serious infection 0 [0] 3 [0.8] 1 [0.7] 5 [1.2] 1 [1.4] 2 [1.0]

Any herpes zoster infection 0 [0] 3 [0.8] 0 [0] 1 [0.2] 0 [0] 0 [0]

Any pulmonary embolism 0 [0] 1 [0.3] 0 [0] 0 [0] 0 [0] 0 [0]

AE, adverse event; FIL, filgotinib; IM, immunomodulator; PBO, placebo; SAE, serious adverse event.
a+IM includes azathioprine, 6-mercaptopurine, or methotrexate.
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Concomitant Thiopurine Use on the Efficacy of Filgotinib 9

induction, U-ACCOMPLISH, and U-ACHIEVE maintenance 
trials evaluating upadacitinib for induction and maintenance 
therapy, patients receiving AZA or MP 10 days before base-
line were excluded.24 As a result, treatment with tofacitinib 
or upadacitinib in combination with potent immunosuppres-
sants, such as AZA, is not recommended for patients with 
moderate to severe UC.16,17 Based on the acceptable safety 
profile reported in the present study, concomitant use of an 
IM with filgotinib appears feasible.

An interesting observation with regard to the SELECTION 
trial relates to the unusually high rate of histological remis-
sion [35.1%] achieved with filgotinib 200 mg treatment 
relative to endoscopic [12.2%] and even clinical [26.1%] 
remission rates.8 These findings are mirrored in the current 
post hoc analysis of SELECTION trial data by concomitant 
IM use. Higher histological vs endoscopic remission has also 
been observed in at least one other trial: a phase 2b inves-
tigation of the JAK inhibitor upadacitinib for the treatment 
of UC.25 A reason for these observations could be that endo-
scopic assessments measure the degree of healing and associ-
ated clinical signs at a macroscopic level, which potentially 
come after [and as a result of] histological signs of healing 
at the microscopic level. Consistent with this, rates of histo-
logical remission in SELECTION were better aligned with 
endoscopic response [endoscopic score of 0 or 1]. A detailed 
assessment is beyond the scope of the current analysis, and a 
future exploration to address this topic is required.

In the present study, the safety profile of filgotinib was 
similar with and without concomitant IM use over the 58 
weeks of the SELECTION study. No notable differences in 
the proportions of patients experiencing treatment-emergent 
AEs were observed between patients with or without treat-
ment with a concomitant IM. Based on results from the pre-
sent study, there is no evidence to suggest that concomitant 
use of IMs with filgotinib increases the risk of safety concerns. 
Complementing these findings, data from the multicentre, 
double-blind, randomised, controlled, phase 3 FINCH 3 trial 
in patients with active rheumatoid arthritis found that the 
number of treatment-emergent AEs over 52 weeks were similar 
in filgotinib 200 mg plus methotrexate, filgotinib 100 mg  
plus methotrexate, filgotinib 200 mg only, and methotrexate 
only groups.26 In the FINCH 3 trial, filgotinib in combination 
with methotrexate also led to significant improvements in 
rheumatoid arthritis symptoms compared with methotrexate 
alone in patients with limited or without previous metho-
trexate treatment.26 Moreover, in the phase 3b/4 ORAL 
Strategy trial, tofacitinib monotherapy was not declared 
non-inferior to the concomitant use of methotrexate and 
tofacitinib in patients with rheumatoid arthritis.27

A key strength of our study is that it is the first to evaluate 
the efficacy and safety of concomitant IM use with a JAK in-
hibitor in patients with UC. Limitations of the current study 
include the post hoc nature of the analyses, and the fact that 
thiopurine methyltransferase [TPMT] and nudix hydrolase 
15 [NUDT15] genotypes, as well as 6-thioguanine nucleotide 
levels, were not assessed, which could have population-based 
implications for the efficacy and safety of concomitant IM use 
with filgotinib. In addition, because no IM dosing guidance 
was given during the maintenance study, adjustments may 
have occurred during this period. It is also theoretically pos-
sible that some IM use may have been incidental to UC [eg, if a 
patient was eligible to enter the study based on corticosteroid-
refractory disease, but also happened to be taking an IM for Ta
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a comorbid inflammatory condition]. However, given the 
study population, such instances [if any] are likely to be rare, 
and the effects on our analysis extremely minimal. Studies of 
longer duration and/or those with optimised IM use are re-
quired to show the possible benefits of concomitant IM use 
with filgotinib.

In conclusion, the efficacy and safety profiles of filgotinib 
treatment in the SELECTION study did not differ with or 
without concomitant IM [predominantly AZA] treatment. 
Additional clinical studies, and prospective, longer-term, real-
world data are required to further assess and confirm the 
efficacy and safety profiles of filgotinib treatment with con-
comitant IM use.
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