
   1Westhovens R, et al. RMD Open 2025;11:e004857. doi:10.1136/rmdopen-2024-004857

ORIGINAL RESEARCH

Safety and efficacy of filgotinib in 
patients with rheumatoid arthritis: final 
results of the DARWIN 3 long-term 
extension study

Rene Westhovens  ‍ ‍ ,1 Kevin L Winthrop  ‍ ‍ ,2 Arthur Kavanaugh  ‍ ‍ ,3 
Maria Greenwald  ‍ ‍ ,4 Lorenzo Dagna  ‍ ‍ ,5,6 Regina Cseuz,7 Robin Besuyen  ‍ ‍ ,8 
Dick de Vries  ‍ ‍ ,8 Vikas Modgill  ‍ ‍ ,9 Ly Huong Le  ‍ ‍ ,10 Mark C Genovese  ‍ ‍ ,11 
Paul Emery  ‍ ‍ ,12,13 Patrick Verschueren  ‍ ‍ ,1,14 Rieke Alten  ‍ ‍ 15

To cite: Westhovens R, 
Winthrop KL, Kavanaugh A, 
et al. Safety and efficacy of 
filgotinib in patients with 
rheumatoid arthritis: final results 
of the DARWIN 3 long-term 
extension study. RMD Open 
2025;11:e004857. doi:10.1136/
rmdopen-2024-004857

	► Additional supplemental 
material is published online only. 
To view, please visit the journal 
online (https://​doi.​org/​10.​1136/​
rmdopen-​2024-​004857).

Received 8 August 2024
Accepted 27 October 2024

For numbered affiliations see 
end of article.

Correspondence to
Dr Rene Westhovens;  
​renewesthovens@​outlook.​com

Rheumatoid arthritis

© Author(s) (or their 
employer(s)) 2025. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published 
by BMJ.

ABSTRACT
Objectives  DARWIN 3 (​ClinicalTrials.​gov: NCT02065700) 
assessed the safety and efficacy of filgotinib in a long-
term extension (LTE) of two phase II randomised controlled 
rheumatoid arthritis (RA) trials.
Methods  Eligible patients completing the 24-week 
DARWIN 1 (filgotinib plus methotrexate) and DARWIN 2 
(filgotinib monotherapy) trials could enrol. Patients received 
filgotinib 200 mg/day, except 15 men who received 
filgotinib 100 mg/day. The primary endpoints were safety 
and tolerability, which were assessed by the incidence 
of treatment-emergent adverse events (TEAEs). Safety 
and efficacy analyses included all enrolled patients who 
received ≥1 dose of filgotinib in DARWIN 3.
Results  739 patients entered the LTE. The total patient-years 
of exposure (PYE) to filgotinib was 3706.3 years; the mean 
exposure duration was 259.8 weeks. 497 patients (67.3%) 
discontinued prematurely (including 266 TEAEs and 172 
withdrawals due to the patient’s decision or ‘sponsor request’). 
Overall exposure-adjusted incidence rate (EAIR) was 67 (95% 
CI 62 to 72.2)/100 PYE for TEAEs and 3.8 (95% CI 3.2 to 
4.5)/100 PYE for serious TEAEs. EAIR of infections was 23.3 
(95% CI 21.2 to 25.6)/100 PYE, 1.3 (95% CI 0.9 to 1.7)/100 
PYE for serious infections and 1.3 (95% CI 0.9 to 1.7)/100 
PYE for herpes zoster. EAIRs of major adverse cardiovascular 
events (0.19 (95% CI 0.8 to 0.39)/100 PYE) and malignancies 
(0.6 (95% CI 0.4 to 0.9)/100 PYE) were low. Disease response 
assessed using non-responder imputation plateaued at 
LTE week 12 before slowly declining over time, with overall 
American College of Rheumatology (ACR)20/50/70 response 
rates of 26.9%/20.2%/14.7% at week 396.
Conclusion  Filgotinib was well tolerated in patients with 
RA for up to 8 years. Safety and efficacy profiles were 
maintained in patients previously receiving either filgotinib 
plus methotrexate or filgotinib monotherapy.

INTRODUCTION
Rheumatoid arthritis (RA) is a chronic, 
inflammatory, systemic autoimmune disease 
that can lead to functional impairment, 

loss of mobility and reduced quality of life 
(QoL).1 2 The main treatment goals for RA 
are to reduce joint inflammation and pain, 
maximise joint function and prevent joint 
destruction and deformity while maintaining 
long-term patient safety.2–4 Additionally, 
patient-experienced symptoms and QoL (eg, 
fatigue and mental health) are important 
considerations in an overall holistic approach 
to RA disease management.4

Janus kinase (JAK) inhibitors are the latest 
class of targeted, disease-modifying thera-
pies used to treat patients with moderate 
to severe RA, with tofacitinib, baricitinib, 
peficitinib, upadacitinib and filgotinib 
approved in various regions.5 Filgotinib 

WHAT IS ALREADY KNOWN ABOUT THIS 
SUBJECT

	⇒ Filgotinib is an oral Janus kinase inhibitor approved 
for the treatment of rheumatoid arthritis (RA) and 
ulcerative colitis.

WHAT DOES THIS STUDY ADD
	⇒ During up to 8 years of treatment in a long-term ex-
tension of the phase IIb DARWIN clinical trials, no 
new safety signals were observed and the rates of 
adverse events of interest, including malignancies 
and cardiovascular events, were low.

	⇒ Patients who responded to filgotinib and contin-
ued treatment had sustained low disease activity 
and improvements in function and patient-reported 
outcomes.

HOW MIGHT THIS IMPACT ON CLINICAL 
PRACTICE

	⇒ These results show that long-term filgotinib treat-
ment is well tolerated by patients with RA and is 
associated with durable responses.
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is a JAK1-preferential inhibitor that has been exten-
sively studied for the treatment of RA in a series of 
phase IIb (DARWIN) and phase III (FINCH) trials.6–10 
DARWIN 1 (NCT01888874) investigated filgotinib in 
combination with methotrexate (MTX) and DARWIN 2 
(NCT01894516) investigated filgotinib monotherapy6 7; 
these were followed by DARWIN 3 (NCT02065700), an 
open-label long-term extension (LTE) of the phase IIb 
parent studies. An interim analysis of DARWIN 3 reported 
that the safety profile of filgotinib was consistent with 
that in the parent studies and that filgotinib efficacy was 
sustained over the 4-year follow-up period.11

Here, we report the final data from DARWIN 3 up to 
a maximum of 8 years’ follow-up. The primary objective 
was to evaluate the long-term safety and tolerability of 
filgotinib for the treatment of RA. The secondary objec-
tives were to assess the long-term efficacy of filgotinib and 
its effects on patients’ fatigue and QoL.

PATIENTS AND METHODS
Study design
DARWIN 3 methodology has been detailed previ-
ously.11 Briefly, the study was a phase II open-
label LTE of the phase IIb randomised controlled 
 DARWIN 16 and DARWIN 27 trials of filgotinib in RA. 
DARWIN 1 was a 24-week study in which patients with an 
inadequate response to MTX received a placebo twice daily 
or filgotinib (50, 100 or 200 mg/day, administered once or 
twice daily) plus MTX (15–25 mg/week). At week 12, patients 
in the placebo and filgotinib 50 mg/day arms who had not 
achieved a ≥20% improvement from baseline in swollen joint 
count based on 66 joints (SJC66) and tender joint count 
based on 68 joints (TJC68) were reassigned to filgotinib 
100 mg/day through week 24.6 Patients in the other dose 
groups maintained their randomised treatment until week 
24. DARWIN 2 was a 24-week study in which patients with an 
inadequate response to MTX received placebo or filgotinib 
monotherapy (50, 100 or 200 mg once daily). At week 12, 
all patients in the placebo arm and those in the filgotinib 50 
mg/day arm who had not achieved ≥20% improvement in 
SJC66 and TJC68 were reassigned to filgotinib 100 mg/day 
through week 24.7 Patients in the other dose groups main-
tained their randomised treatment until week 24.

In the LTE, all patients received filgotinib 200 mg, 
either as 200 mg once daily or 100 mg two times per day 
(the same administration regimen as during the parent 
study), for up to 8 years, except for 15 men in the USA 
who received 100 mg once daily due to a requirement 
by the US Food and Drug Administration. A dose adjust-
ment between 200 and 100 mg daily was allowed for 
safety/tolerability. MTX was allowed for patients enrolled 
in DARWIN 2 at the investigator’s discretion, and patients 
in both groups could discontinue or start MTX according 
to the investigator’s clinical judgement. The concurrent 
use and dose of glucocorticoids could be changed at the 
investigator’s discretion.

Patients
The population included in DARWIN 3 has been 
described previously.11 Eligible patients were men and 
women aged ≥18 years who met the 2010 American 
College of Rheumatology/European Alliance of Associ-
ations for Rheumatology (ACR/EULAR) criteria12 and 
completed the DARWIN 1 and DARWIN 2 parent studies. 
Patients from DARWIN 1 had been receiving MTX for 
≥6 months and were on a stable dose (15–25 mg/week, 
oral or parenteral) 4 weeks prior to screening.6 Patients 
from DARWIN 2 had shown an inadequate response 
to MTX (in the opinion of the treating physician) and 
had a washout period from MTX for ≥4 weeks before or 
during screening.7 It was recommended that patients’ 
vaccinations were up to date according to local standards 
prior to study participation. All patients provided written 
informed consent for inclusion in the study.

Endpoints and assessments
Details of the assessments for DARWIN 3 have been 
reported.11 The primary endpoint was the safety and 
tolerability of long-term dosing of filgotinib 200 mg/day, 
as assessed by the incidence of adverse events (AEs). AEs 
coded according to the Medical Dictionary for Regula-
tory Activities (MedDRA) V.25.0 were recorded. AEs of 
interest were identified by either standardised MedDRA 
queries, sponsor-defined medical search terms or a 
combination of these methods. AEs of interest included 
malignancy (including lymphoma but excluding non-
melanoma skin cancer (NMSC)), NMSC, venous throm-
boembolism (VTE), arterial systemic thromboembolism 
(ASTE), major adverse cardiovascular events (MACE), 
infections, serious infections, infections of interest 
(herpes zoster, active tuberculosis, opportunistic infec-
tions and evidence of active hepatitis B or C), gastrointes-
tinal perforations and fractures. Clinical laboratory anal-
yses included haematology, serum chemistry, hormone 
tests (in male patients only) and urinalysis. Tuberculosis 
testing was performed using QuantiFERON-TB Gold 
every 48 weeks. Positive or confirmed indeterminate 
tuberculosis results were reported as AEs, and all newly 
positive tuberculosis test results led to study discontinu-
ation until March 2018, after which patients with latent 
tuberculosis could remain in the study with initiation and 
completion of appropriate latent tuberculosis treatment. 
Grades 3 and 4 laboratory abnormalities were reported 
and graded using the Common Terminology Criteria for 
Adverse Events V.4.03. Safety data were reviewed peri-
odically by an independent data monitoring board; all 
potential MACE and thromboembolic events were inde-
pendently adjudicated.

Secondary endpoints included the proportion of 
patients achieving a 20%/50%/70% improvement in 
ACR criteria (ACR20/50/70),13 Disease Activity Score 
in 28 joints using C-reactive protein (DAS28-CRP) 
<2.6 and ≤3.2,14 EULAR response15 and ACR/EULAR 
remission. Individual components of ACR response 
(including serum CRP level, Health Assessment 
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Questionnaire-Disability Index (HAQ-DI), subject’s pain 
assessment and Subject’s and Physician’s Global Assess-
ment of Disease Activity), actual value and change from 
parent study baseline (CFB) for the following measures 
were also recorded: DAS28-CRP, Clinical Disease Activity 
Index (CDAI), Simple Disease Activity Index (SDAI),16 
36-Item Short-Form Health Survey (SF-36) Physical 
Component Summary (PCS) and Mental Component 
Summary (MCS) scores,17 pain on a visual analogue scale 
and Functional Assessment of Chronic Illness Therapy-
Fatigue (FACIT-Fatigue).18 Efficacy endpoints were 
assessed every 12 weeks up to week 396, except for SF-36 
PCS/MCS and FACIT-Fatigue scores, which were assessed 
every 48 weeks. Except in cases of treatment discontinu-
ation or patient withdrawal, patients remained on study 
until study completion (local regulatory approval of filgo-
tinib), at which time they returned for their next sched-
uled visit (final visit) and a follow-up visit 2 weeks later.

Statistical analyses
The safety and efficacy analyses included the data from 
both the DARWIN 1 and DARWIN 2 parent studies and the 
DARWIN 3 LTE. The primary analysis set for safety (safety 
analysis set) and efficacy (full analysis set) analyses included 
all enrolled patients who received ≥1 dose of filgotinib in 
DARWIN 3. Data are grouped by populations of DARWIN 1 
(filgotinib plus MTX), DARWIN 2 (filgotinib monotherapy) 
and DARWIN 3 (filgotinib overall); however, MTX treatment 
was at the investigator’s discretion for all patients throughout 
the LTE. Observed data and non-responder imputation 
(NRI) analyses were used in this study. Observed data 
(complete case) analysis did not include missing data and, 
therefore, reflect the outcomes of patients who remained 
on study treatment. NRI coded patients with missing infor-
mation relevant to the study endpoints as treatment failures; 
thus, it reflects the outcomes of all patients, including those 
who discontinued for any reason. A sensitivity analysis of NRI 
data, modified NRI (mNRI), excluded patients who left the 
study due to ‘sponsor request’ (due to study termination in 
some countries), while other patients with missing outcomes 
remained imputed as treatment failures. All statistical anal-
yses were performed using SAS V.9.4 (SAS Institute, Cary, 
North Carolina, USA).

RESULTS
Patient population and exposure
The study period (incorporating the duration of the 
parent studies) ran from February 2014 to January 2023. 
Overall, 739 patients (497 from DARWIN 1 (including 
47 from the placebo arm) and 242 from DARWIN 2) 
entered the LTE and received ≥1 dose of filgotinib. On 
entry to DARWIN 3, 271 patients from DARWIN 1 and 
120 from DARWIN 2 increased their filgotinib dose. 
Patient demographics and baseline characteristics at 
entry into DARWIN 1 or DARWIN 2 are summarised in 
table 1. The mean (SD) age was 53 (11.9) years, and most 
patients (81.6%) were women. A higher proportion of 

patients in DARWIN 2 than in DARWIN 1 were receiving 
concurrent glucocorticoids on the first filgotinib dosing 
date (59.1% vs 48.1%; table 1).

The total patient-years of exposure (PYE) to filgo-
tinib was 3706.3 (2504.3 and 1201.9 PYE for patients 
from DARWIN 1 and DARWIN 2, respectively). The 
mean (SD) total duration of exposure to filgotinib was 
259.8 (149.51) weeks (261 and 257.1 weeks for patients 
from DARWIN 1 and DARWIN 2, respectively), with a 
maximum exposure of 433 weeks (table 2).

Overall, 99% of patients received ≥1 concomitant medi-
cation during the study, most commonly MTX (70.2%), 
folic acid (63.9%), paracetamol (27.2%) and omepra-
zole (25.8%). During the study, 101 patients (13.6%) 
were reported to have received an influenza vaccine, 98 
(13.2%) received a COVID-19 vaccine and 20 (2.6%) 
received a pneumonia vaccine. One patient (0.1%) was 
reported to have received a recombinant zoster vaccine 
during the study.

Overall, 242 patients (32.7%) completed the LTE 
(figure 1). A total of 497 patients (67.3%) discontinued the 
LTE prematurely: 336 patients (67.6%) from DARWIN 1 
and 161 patients (66.5%) from DARWIN 2 (figure 1). The 
most common reasons for premature discontinuation were 
AEs (n=266, 36%), patient withdrawal (n=119, 16.1%) and 
sponsor request (n=53, 7.2%).

Safety
Treatment-emergent AEs (TEAEs) are summarised in 
table  2. Overall, 453 patients in the filgotinib DARWIN 1 
group (exposure-adjusted incidence rate (EAIR 68.3 (95% 
CI 62.2 to 74.9)/100 PYE) and 223 patients in the filgotinib 
DARWIN 2 group (EAIR 64.3 (95% CI 56.2 to 73.4)/100 
PYE) experienced TEAEs during exposure to filgotinib. 
Serious TEAEs were experienced by 84 patients (EAIR 3.6 
(95% CI 2.9 to 4.4)/100 PYE) in the filgotinib DARWIN 1 
group and 48 patients (EAIR 4.3 (95% CI 3.2 to 5.7)/100 
PYE) in the filgotinib DARWIN 2 group. Serious TEAEs are 
detailed in online supplemental table 1. The most common 
serious TEAEs were osteoarthritis and pneumonia, each 
reported in 10 patients (1.4%). Most osteoarthritis TEAEs 
were hospitalisation for joint replacement due to osteoar-
thritis (n=7); for the remainder, no further information was 
available. The most common TEAE that led to premature 
study discontinuation was a positive tuberculosis test result 
(n=82, 11.1%); however, no cases of active tuberculosis were 
reported during the study. 34 patients (4.6%) discontinued 
due to lymphopenia (online supplemental table 2). Overall, 
208 patients (28.1%) temporarily stopped their study treat-
ment owing to a TEAE, most frequently COVID-19 (4.1%) 
and herpes zoster (2.6%). TEAEs leading to dose reduction 
occurred in 28 patients (3.8%). A total of 16 TEAE-related 
deaths (EAIR 0.4 (95% CI 0.3 to 0.7)/100 PYE) occurred 
during the study; the most common cause of death was 
COVID-19 pneumonia (n=4) (table 2).

TEAEs of interest are summarised in table 3. Malignancies 
(excluding NMSC) were reported in 21 patients overall (EAIR 
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0.6 (95% CI 0.4 to 0.9)/100 PYE). Details of malignancies are 
shown in online supplemental table 3. The most frequently 
reported malignancies (excluding NMSC) were lymphomas, 
which occurred in six patients (0.8%), including four 
patients with non-Hodgkin lymphoma. NMSC was reported 
in eight patients (EAIR 0.2 (95% CI 0.1 to 0.4)/100 PYE), 
including four cases of basal cell carcinoma and three of 
squamous cell carcinoma. Independent adjudicated MACE 
was confirmed in seven patients (0.9%; EAIR 0.2 (95% CI 
0.1 to 0.4)/100 PYE), including two MACE-related deaths 
(one due to acute myocardial infarction and the other due 
to pulmonary embolism, both in female patients aged 68 
and 55 years, respectively) and five non-fatal cases of stroke 
(online supplemental table 4). VTE events were reported in 
five patients (0.7%) (EAIR 0.1 (95% CI 0.0 to 0.3)/100 PYE). 
The female 55-year-old patient who died of a pulmonary 
embolism (above; adjudicated MACE) also had a moderate 
event of deep vein thrombosis. One patient (0.1%) experi-
enced an ASTE event of severe peripheral artery thrombosis.

Treatment-emergent infections occurred in 459 patients 
(62.1%) (EAIR 23.3 (95% CI 21.2 to 25.6)/100 PYE). 
The most common infections were urinary tract infec-
tions, nasopharyngitis and upper respiratory tract infec-
tions (14.1%, 12.7% and 12.7% of patients, respectively) 

(online supplemental table 5). Serious infections were 
reported in 47 patients (6.4%) (EAIR 1.3 (95% CI 0.9 
to 1.7)/100 PYE) and are summarised in online supple-
mental table 6. Overall, 45 patients (6.1%) had herpes 
zoster infection (EAIR 1.3 (95% CI 0.9 to 1.7)/100 PYE). 
There were two cases of serious herpes zoster infection 
(one was of moderate intensity and the other was severe), 
both of which were considered possibly related to filgo-
tinib treatment by the investigator, and both resolved 
within 12 days. One patient had an opportunistic infec-
tion (oesophageal candidiasis); there were no cases of 
hepatitis B or C infection. One patient in the filgotinib 
plus MTX group had a treatment-emergent serious AE of 
procedural intestinal perforation in the small bowel that 
was considered mild and unrelated to filgotinib treat-
ment by the investigator. Fractures were reported in 63 of 
739 patients (8.5%), with most moderate in severity. The 
incidence and EAIRs of TEAEs and TEAEs of interest 
were similar between female and male patients, although 
more male patients had TEAEs leading to dose reduction 
(online supplemental table 7).

Grade 3 or 4 laboratory abnormalities were reported 
in 280 of 738 patients (37.9%) overall. Decreased 

Table 1  Patient demographic and baseline characteristics at entry into parent studies (DARWIN 1 or DARWIN 2)

Characteristic
Filgotinib (DARWIN 1), 
n=497

Filgotinib (DARWIN 2), 
n=242

Filgotinib overall, 
n=739

Age, years, mean (SD) 53 (11.7) 52 (12.2) 53 (11.9)

Female sex, n (%) 405 (81.5) 198 (81.8) 603 (81.6)

Race, n (%)

 � Asian 1 (0.2) 1 (0.4) 2 (0.3)

 � Black or African American 3 (0.6) 3 (1.2) 6 (0.8)

 � Native Hawaiian or Pacific Islander 0 1 (0.4) 1 (0.1)

 � White 374 (75.3) 181 (74.8) 555 (75.1)

 � Other 119 (23.9) 56 (23.1) 175 (23.7)

Ethnicity, n (%) 

 � Hispanic or Latino 208 (41.9) 85 (35.1) 293 (39.6)

 � Not Hispanic or Latino 289 (58.1) 157 (64.9) 446 (60.4)

Body mass index, kg/m2, mean (SD) 28.3 (5.7) 27.6 (5.6) 28.1 (5.7)

Geographical region, n (%) 

 � Central and Eastern Europe, EU 136 (27.4) 53 (21.9) 189 (25.6)

 � Central and Eastern Europe, non-EU 79 (15.9) 73 (30.2) 152 (20.6)

 � Latin America 186 (37.4) 75 (31.0) 261 (35.3)

 � West and Asia Pacific 96 (19.3) 41 (16.9) 137 (18.5)

Duration of RA from diagnosis, years,* mean (SD) 8.3 (7.1) 8.9 (7.1) 8.5 (7.1)

Rheumatoid factor positive, n (%) 382 (76.9) 180 (74.4) 562 (76.0)

Anti-cyclic citrullinated peptide positive, n (%) 402 (80.9) 192 (79.3) 594 (80.4)

Prior exposure to biologic disease-modifying antirheumatic drugs, n (%) 41 (8.2) 17 (7.0) 58 (7.8)

Concurrent glucocorticoid use on first dosing date, n (%) 239 (48.1) 143 (59.1) 382 (51.7)

Concurrent MTX on first dosing date, n (%) 496 (99.8) 0 496 (67.1)

 � Concurrent MTX dose on first dosing date, mg/week, mean (SD) 16.8 (4.22†) NA 16.8 (4.22†)

*Duration of RA (years)=(first dose date in parent studies–date of initial diagnosis+1)/365.25.
†Data are for 493 patients.
EU, European Union; MTX, methotrexate; NA, not applicable; RA, rheumatoid arthritis.
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lymphocyte levels were the most frequently reported 
treatment-emergent grade 3 or 4 laboratory abnormality 
(table  4) but were not associated with increased inci-
dence of severe infections; one patient who had severe 
lymphopenia also had severe COVID-19, which devel-
oped 1 year after resolution of lymphopenia. Changes 
in laboratory parameters were generally minor and 
transient. There were no clinically relevant changes 
from baseline in median values for haematology, clinical 
chemistry, lipid levels or hormonal parameters over time 
other than the known haematological effects of filgotinib 
(decreased neutrophil, lymphocyte and platelet counts). 
Mean haemoglobin values showed a slight increase from 
the start of filgotinib dosing to week 60 (mean increase 
of 0.6 g/dL) and thereafter remained relatively stable 
throughout the study. There were no notable observa-
tions in mean/median actual values or CFB over time in 
vital sign parameters (systolic blood pressure, diastolic 
blood pressure and pulse rate). No patients had clin-
ically significant changes in ECG evaluation over time; 
prolonged QT interval (mild intensity) was reported for 
two patients, which did not prompt a change of filgotinib 
dosing.

Efficacy
ACR response rates were sustained through week 396 
in both treatment groups. Based on the observed case 
analysis, at week 396, ACR 20/50/70 response rates 
were 85.0%/65.6%/49.0%, 92.0%/64.9%/45.5% and 
87.3%/65.4%/47.8% in the filgotinib DARWIN 1, filgo-
tinib DARWIN 2 and filgotinib overall group, respectively 

(figure 2). Responses increased from LTE baseline to week 
12 and remained stable thereafter. NRI ACR 20/50/70 
response data showed a small increase from the LTE baseline 
(76.7%/47.4%/27.7%) to week 12 (83.6%/60.9%/36.7%), 
followed by a slow decline over time to 26.9%/20.2%/14.7% 
at week 396 as a result of early discontinuations in the study. 
mNRI analyses supported the NRI results.

Reduction in disease activity with filgotinib treatment, 
as measured by DAS28-CRP, was sustained through 
week 396. The overall proportion of patients achieving 
DAS28-CRP <2.6 increased from 28.6% at LTE baseline 
to 53.4% at week 84 and 62.8% at week 396 (observed 
case analysis) (figure  3). NRI data showed an increase 
in rates of DAS28-CRP remission from LTE baseline 
(28.0%) to week 12 (39.2%); remission rates were main-
tained until week 84 and then slowly declined through 
to week 396 (16.6%) as a result of early discontinua-
tions (figure  3). Patterns similar to those reported for 
DAS28-CRP 2.6 were seen for change over time based on 
the observed case and NRI analyses for DAS28-CRP <3.2 
response rates, and mNRI analyses supported the NRI 
results. Overall, mean (SD) DAS28-CRP improved from 
6.1 (0.8) at parent study baseline to 3.5 (1.3) at LTE base-
line (mean (SD) CFB, −2.6 (1.4)), plateauing at week 72 
(DAS28-CRP 2.7; CFB, −3.4 (1.2)) and remaining at this 
level through to week 396 (DAS28-CRP 2.6 (1.1); CFB, 
−3.6 (1.3)) (figure 3).

Improvements in other efficacy endpoints, including 
function and patient-reported outcomes, were observed 
through week 396. Changes in individual components of 

Figure 1  Patient disposition. LTE, long-term extension; MTX, methotrexate.
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Table 4  Treatment-emergent laboratory abnormalities (safety analysis set)

Filgotinib (DARWIN 1), 
n=497

Filgotinib (DARWIN 2), 
n=242

Filgotinib overall, 
n=739

Patients with postbaseline data n=496 n=242 n=738

Treatment-emergent laboratory abnormalities, n (%)

 � Grade 3 or 4 190 (38.3) 90 (37.2) 280 (37.9)

 � Grade 3 142 (28.6) 69 (28.5) 211 (28.6)

 � Grade 4 48 (9.7) 21 (8.7) 69 (9.3)

Flow cytometry, n (%)

 � Lymphocytes (decreased)*

  �  Grade 3 or 4 58 (11.7) 31 (12.8) 89 (12.1)

  �  Grade 3 35 (7.1) 21 (8.7) 56 (7.6)

  �  Grade 4 23 (4.6) 10 (4.1) 33 (4.5)

Haematology, n (%)

 � Lymphocytes (decreased)

  �  Grade 3 or 4 34 (6.9) 13 (5.4) 47 (6.4)

  �  Grade 3 32 (6.5) 13 (5.4) 45 (6.1)

  �  Grade 4 2 (0.4) 0 2 (0.3)

 � Prothrombin international normalised ratio (increased)

  �  Grade 3 or 4 23 (4.6) 6 (2.5) 29 (3.9)

  �  Grade 3 23 (4.6) 6 (2.5) 29 (3.9)

  �  Grade 4 0 0 0

 � Neutrophils (decreased)

  �  Grade 3 or 4 11 (2.2) 7 (2.9) 18 (2.4)

  �  Grade 3 7 (1.4) 5 (2.1) 12 (1.6)

  �  Grade 4 4 (0.8) 2 (0.8) 6 (0.8)

 � Leucocytes (decreased)

  �  Grade 3 or 4 4 (0.8) 4 (1.7) 8 (1.1)

  �  Grade 3 4 (0.8) 4 (1.7) 8 (1.1)

  �  Grade 4 0 0 0

 � Platelets (decreased)

  �  Grade 3 or 4 2 (0.4) 0 2 (0.3)

  �  Grade 3 1 (0.2) 0 1 (0.1)

  �  Grade 4 1 (0.2) 0 1 (0.1)

Chemistry, n (%)

 � Lipase (increased)

  �  Grade 3 or 4 43 (8.7) 20 (8.3) 63 (8.5)

  �  Grade 3 34 (6.9) 15 (6.2) 49 (6.6)

  �  Grade 4 9 (1.8) 5 (2.1) 14 (1.9)

 � Triglycerides (increased)

  �  Grade 3 or 4 17 (3.4) 9 (3.7) 26 (3.5)

  �  Grade 3 14 (2.8) 9 (3.7) 23 (3.1)

  �  Grade 4 3 (0.6) 0 3 (0.4)

 � Gamma glutamyl transferase (increased)

  �  Grade 3 or 4 17 (3.4) 6 (2.5) 23 (3.1)

  �  Grade 3 16 (3.2) 6 (2.5) 22 (3.0)

  �  Grade 4 1 (0.2) 0 1 (0.1)

Continued
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ACR response were observed over time (online supple-
mental table 8). Mean (SD) HAQ-DI scores improved from 
0.98 (0.65) at LTE baseline to 0.88 (0.64) at week 12; there-
after, scores remained stable until the end of the study (mean 
CFB, −0.89) (observed case analysis) (figure  4). Patient’s 
pain assessment improved during DARWIN 1 and 2, from 
a mean (SD) of 68.1 (19.7) mm to 33.6 (23.4) mm at the 
start of the LTE (n=730). A further improvement was seen 
in DARWIN 3 to LTE week 12 (mean (SD), 27.7 (20.9) mm, 
n=724), with an overall CFB of −40.2 mm (n=720). Pain 
assessment then remained relatively stable throughout the 
LTE, with a mean (SD) of 28.5 (24.2) mm (n=236; mean 
CFB, −40.2 mm (n=235)) at week 396. Other ACR compo-
nents (tender joint count, swollen joint count, Subject’s and 
Physician’s Global Assessment of Disease Activity and serum 
CRP level) remained stable from baseline through week 
396 (observed case analysis) (online supplemental table 8). 
The overall proportion of patients with an EULAR response 
increased from 89.9% (45.2% moderate and 44.7% good 
response) at LTE baseline to 96.4% (20.9% moderate and 
75.5% good response) at week 396 (observed case anal-
ysis) (online supplemental table 9). Overall rates of ACR/
EULAR remission increased steadily over time from 9.3% at 
LTE baseline to 22.1% at week 396 (observed case analysis) 
(online supplemental table 9).

Data for CDAI, SDAI, SF-36 PCS/MCS and FACIT-Fatigue 
over time are shown in online supplemental table 10. CDAI 
scores (observed case analysis) showed an improvement 
from the parent study baseline (overall mean (SD), 42.2 
(11.6)) to the LTE baseline (13.6 (11.9); CFB, −28.5 (14.3)), 
reaching 7.1 (8.3) at week 396 (CFB, −34.5 (13)). SDAI values 
(observed case analysis) showed a similar pattern of improve-
ment to that of the CDAI, demonstrating decreases from the 
parent study baseline (overall mean (SD), 44.7 (12.4)) to the 
LTE baseline (14.6 (12.4); CFB, −30.1 (15.1)), reaching 7.3 
(8.8) at week 396 (CFB, −37.2 (14.1)). Overall, mean (SD) 
SF-36 PCS scores in the observed case analysis increased from 
31.7 (6.7) at parent study baseline to 41.0 (8.7) at LTE base-
line (mean (SD) CFB, 9.3 (9)), plateauing at week 48 (43.1 

(8.7); CFB, 11.3 (9.2)) and remaining at this level through to 
the final observation at week 384 (43.1 (8.8); CFB, 11.5 (9.3)). 
Similarly, the overall mean (SD) SF-36 MCS scores improved 
from 42.9 (11) at the parent study baseline to 49.4 (10.3) at 
the LTE baseline (mean (SD) CFB, 6.4 (9.8)) and remained 
stable throughout the study to week 384 (49.2 (9.8); CFB, 6.9 
(11.5)) (observed case analysis). FACIT-Fatigue total scores 
in the observed case analysis showed an improvement from 
the parent study baseline (overall mean (SD), 25.9 (10.4)) to 
the LTE baseline (37.1 (9.5); CFB, 11.1 (11)) and remained 
stable through to week 384 (38 (9.7); CFB, 13 (12.5)).

DISCUSSION
The data from the DARWIN 3 LTE demonstrate filgotin-
ib’s long-term safety, tolerability and efficacy in patients 
with moderate to severe RA. This analysis includes the 
longest observational data on filgotinib to date, with an 
average follow-up of 5 years and a maximum follow-up of 
8 years.

Long-term treatment with filgotinib was well toler-
ated, with no new safety signals identified versus previous 
studies.11 19 20 Approximately 10% of patients discon-
tinued the study prematurely owing to a positive Mycobac-
terium tuberculosis test result (a mandated study criterion 
for discontinuation); however, no active tuberculosis was 
reported in any patient. Positive test results in patients 
who initially had negative screening tests may be attribut-
able to new exposure during the study in some regions of 
high tuberculosis prevalence. A proportion of screening 
tests may have been falsely negative due to variability 
in QuantiFERON test results known to occur with fluc-
tuating immunocompetency, immunosuppression or 
advanced age.21 In addition, false-positive results have 
been reported in patients with RA due to high background 
interferon levels22 and may account for some positive test 
findings during the study. It should also be noted that 
some safety events, such as infections and thrombotic 
events, may have been influenced by the concurrent use 

Filgotinib (DARWIN 1), 
n=497

Filgotinib (DARWIN 2), 
n=242

Filgotinib overall, 
n=739

 � Glucose (increased)

  �  Grade 3 or 4 19 (3.8) 4 (1.7) 23 (3.1)

  �  Grade 3 19 (3.8) 4 (1.7) 23 (3.1)

  �  Grade 4 0 0 0

 � Triglycerides, fasting (increased)†

  �  Grade 3 or 4 11 (2.4) 7 (3.3) 18 (2.7)

  �  Grade 3 8 (1.7) 7 (3.3) 15 (2.2)

  �  Grade 4 3 (0.7) 0 3 (0.4)

*Differential lymphocyte count measuring CD3, CD19, CD4, CD8, CD3−/CD16+ and CD56+ subsets.
†Filgotinib (DARWIN 1), n=459; Filgotinib (DARWIN 2), n=214; Filgotinib overall, n=673. Data are shown for grade ≥3 laboratory abnormalities 
that were reported in ≥2% of patients overall.
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of MTX and/or glucocorticoids. The incidence of herpes 
zoster is reportedly increased in patients treated with JAK 
inhibitors.23–25 In DARWIN 3, the EAIR/100 PYE was 
1.3, which is consistent with previously reported data 
for filgotinib.19 20 The risk of infections associated with 
immunosuppressive therapy can be mitigated by the use 
of vaccinations, and the study protocol recommended 
that vaccinations were up-to-date according to local vacci-
nation standards. However, we were not able to assess the 
vaccination status of patients who had infection AEs. The 

number of influenza or pneumococcal vaccines received 
during the study was substantially lower than expected 
based on treatment recommendations and observational 
data in patients with RA26; therefore, it is possible that 
vaccinations were under-reported.

The reported rate of malignancies was comparable to 
the incidence rate in the general RA population.23 27–29 
The most frequently reported malignancy was lymphoma, 
although it should be noted that the risk of malignan-
cies, including lymphoma, is known to be higher among 
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Figure 2  Observed case (left) and NRI (right) analyses for ACR20 (A), ACR50 (B) and ACR70 (C) response rates by LTE 
visit. Parent study BL value was the last available value collected on or before the first dose of the study drug in the parent 
studies. The Ex BL value was the last available value collected on or before the first dose of the study drug in the LTE study. 
ACR20/50/70, 20%/50%/70% improvement in American College of Rheumatology criteria; BL, baseline; Ex, extension; LTE, 
long-term extension; NRI, non-responder imputation.
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patients with RA than in the general population.30 
The risk of cardiovascular events is also higher among 
patients with RA compared with the general population. 

Moreover, a randomised safety study, ORAL Surveil-
lance, showed a higher risk of MACE with the JAK inhib-
itor tofacitinib compared with tumour necrosis factor 
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Figure 3  Observed case (left) and NRI (right) analyses for proportions of patients with DAS28-CRP<2.6 (A) and observed 
case analyses for mean DAS28-CRP (B) and mean DAS28-CRP change from parent study baseline (C) by LTE visit. Parent 
BL value was the last available value collected on or before the first dose of the study drug in the parent studies. The Ex BL 
value was the last available value collected on or before the first dose of the study drug in the LTE study. BL, baseline; DAS28-
CRP, Disease Activity Score in 28 joints using C-reactive protein; Ex, extension; LTE, long-term extension; NRI, non-responder 
imputation.
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inhibitors among patients aged over 50 years with at least 
one cardiovascular risk factor.31 As such, an independent 
adjudication committee was formed to periodically review 
and adjudicate all potential MACE and thromboembolic 
events in DARWIN 3 in a blinded manner. The numbers 
of adjudicated MACE, VTE and ASTE events were low in 
DARWIN 3 (overall EAIRs 0.2 (95% CI 0.1 to 0.4), 0.1 
(95% CI 0.0 to 0.3) and 0.0 (95% CI 0.0 to 0.2), respec-
tively); however, the patient population was not selected 
by age or cardiovascular risk. Vital signs, including ECG 
results, remained stable throughout the LTE, and there 
were no significant changes from baseline over time in 
any laboratory parameters; only minor shifts or normal 
variations were observed beyond the known haematolog-
ical effects of filgotinib (decreased neutrophil, lympho-
cyte and platelet counts). Observed changes in laboratory 
parameters were generally transient and most were not 
confirmed at either unscheduled or next visits.

The efficacy of filgotinib demonstrated in the 
parent studies was maintained in the LTE, with an 
ACR 20/50/70 rate of approximately 90%/65%/50% 
at week 396 overall (observed cases). Initial improve-
ments were seen from the LTE baseline in DAS28-CRP 
and other study endpoints, likely due to patients tran-
sitioning from placebo to filgotinib or an increased 
filgotinib dose when moving from the parent study 
to the LTE. Declines over time in efficacy outcomes 
were observed with NRI, an analysis that codes 
patients with missing information as treatment fail-
ures. The findings of the NRI analyses therefore 
reflect the increasing number of patients discon-
tinuing the study over time (including those with a 
positive tuberculosis test result or those who stopped 
treatment due to administrative decisions). Further-
more, the results of a sensitivity analysis, which classi-
fied the 53 patients who left the study due to sponsor 
requests as missing data rather than non-responders, 
were almost identical to those of the NRI analysis.

Limitations of this LTE include the open-label design and 
potential bias from the continued inclusion of patients who 
are more likely to respond to and tolerate filgotinib well. 
However, the majority of patients from the parent studies 
(83% in DARWIN 1 and 85% in DARWIN 2) entered the 
LTE and continued in the study with a median of >5 years 
of filgotinib exposure. In addition, a high number of discon-
tinuations occurred because of positive tuberculosis test 
results and due to patient withdrawal, reducing the number 
of patients who completed the study. Notably, high discon-
tinuation rates are common in LTE studies.29 32 The absence 
of radiological assessment of disease progression in the 
DARWIN studies is a further limitation. In addition, data on 
concurrent glucocorticoid use throughout the study were 
inadequate to assess if a reduction in average glucocorti-
coid dose occurred during filgotinib treatment. The poten-
tial steroid-sparing effects of filgotinib are being assessed in 
ongoing real-world studies (eg, FILOSOPHY; ​ClinicalTrials.​
gov: NCT04871919).

CONCLUSIONS
This analysis through 8 years of filgotinib exposure 
demonstrated a safety profile consistent with previ-
ously published data for filgotinib in patients with 
RA.11 19 20 Patients who remained on continued filgo-
tinib treatment, either alone or in combination with 
MTX, in the LTE experienced continued and durable 
responses through week 396. Together, these results 
show that long-term filgotinib treatment is both well 
tolerated and associated with durable responses in 
patients with RA.

Author affiliations
1Department of Development and Regeneration, Skeletal Biology and Engineering 
Research Center, KU Leuven, Leuven, Belgium
2School of Medicine, Oregon Health and Science University, Portland, Oregon, USA
3Division of Rheumatology, Autoimmunity and Inflammation, University of California 
San Diego, La Jolla, California, USA
4Department of Rheumatology, Desert Medical Advances, Rancho Mirage, 
California, USA
5Unit of Immunology, Rheumatology, Allergy and Rare Diseases (UnIRAR), 
Department of Internal Medicine, IRCCS San Raffaele Hospital, Milan, Italy
6Department of Internal Medicine, Medical School, Vita-Salute San Raffaele 
University, Milan, Italy
7Department of Rheumatology, Revita Reumatológiai Kft, Budapest, Hungary
8Clinical Development, Galapagos BV, Leiden, Netherlands
9Medical Safety, Galapagos GmbH, Basel, Switzerland
10Biostatistics, Galapagos NV, Mechelen, Belgium
11Clinical Development, Gilead Sciences Inc, Foster City, California, USA
12University of Leeds, Leeds Institute of Rheumatic and Musculoskeletal Medicine, 
Leeds, UK
13Leeds Teaching Hospitals NHS Trust, NIHR Leeds Biomedical Research Centre, 
Leeds, UK
14Division of Rheumatology, University Hospitals Leuven, Leuven, Belgium
15Department of Internal Medicine and Rheumatology, Schlosspark Klinik, 
University Medicine Berlin, Berlin, Germany

Acknowledgements  We thank all the DARWIN 3 investigators (online 
supplemental table 11), physicians and patients who participated in the study, 
and Will Sawyer for support with analyses and review of outline. Medical writing 
support was provided by Stephanie Rippon, MBio (Aspire Scientific, Bollington, UK), 
and funded by Alfasigma S.p.A. Publication coordination was provided by Jo-Ann 
Elicia West, MSc (SARL KerWestPen Consulting, Cartigny l’Épinay, France), and 
funded by Alfasigma S.p.A.

Contributors  RA, RC, LD, PE, MG, AK, PV, RW and KLW contributed to data 
acquisition. DdV and RW contributed to conception, study design and data analysis. 
LHL contributed to data analysis and validation. All authors contributed to data 
interpretation, reviewed and critically revised the manuscript, approved the final 
version and agreed to be accountable for the accuracy and integrity of the work. 
RW is responsible for the overall content as the guarantor.

Funding  This study was co-funded by Gilead Sciences, Inc. (Foster City, California, 
USA) and Galapagos NV (Mechelen, Belgium). The study sponsor, Galapagos NV 
(Mechelen, Belgium), played a role in the study design, data collection and analysis, 
decision to publish and preparation of the manuscript.

Competing interests  RW reports consultancy fees and speaker fees from 
Celltrion, Galapagos and Gilead. KLW reports consultancy fees from AbbVie, 
AstraZeneca, BMS, Galapagos, Gilead, GSK, Lilly, Novartis, Pfizer, Regeneron, 
Roche, Sanofi and UCB; and grant/research support from BMS and Pfizer. AK 
reports consultancy fees from Amgen, AbbVie, BMS, Janssen, Novartis, Pfizer and 
UCB. MG reports grant/research support from AbbVie, Aclaris, Galapagos, Janssen, 
Lilly and Nimbus. LD reports consultancy fees from AbbVie, Amgen, AstraZeneca, 
Biogen, Boehringer Ingelheim, BMS, Celltrion, Galapagos, GSK, Janssen, Kiniksa 
Pharmaceuticals, Lilly, Novartis, Pfizer, Roche, Sanofi-Genzyme, Sobi and Takeda; 
and grant/research support from AbbVie, BMS, Celgene, GSK, Janssen, Kiniksa 
Pharmaceuticals, MSD, Mundipharma, Novartis, Pfizer, Roche, Sanofi-Genzyme 
and Sobi. RC none declared. RB and DdV were employees of, and shareholders 
in, Galapagos at the time of the study. VM is an employee of, and shareholder in, 
Galapagos. LHL is an employee of Alfasigma S.p.A. MCG was an employee of, and 
shareholder in, Gilead at the time of the analysis. PE reports consultancy fees from 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

U
n

iversity o
f L

eed
s

at N
IH

R
 P

ress O
ffice -

 
o

n
 F

eb
ru

ary 4, 2025
 

h
ttp

://rm
d

o
p

en
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

30 Jan
u

ary 2025. 
10.1136/rm

d
o

p
en

-2024-004857 o
n

 
R

M
D

 O
p

en
: first p

u
b

lish
ed

 as 

http://rmdopen.bmj.com/


14 Westhovens R, et al. RMD Open 2025;11:e004857. doi:10.1136/rmdopen-2024-004857

RMD OpenRMD OpenRMD Open

AbbVie, BMS, Boehringer Ingelheim, Galapagos, Gilead, Lilly and Novartis; speaker 
fees from AbbVie, BMS, Boehringer Ingelheim, Galapagos, Gilead, Lilly, Novartis 
and Samsung; and grant/research support from AbbVie, BMS, Lilly, Novartis, Roche 
and Samsung. PV reports consultancy fees from Alfasigma S.p.A., Boehringer 
Ingelheim, Cytryl, Galapagos, Lilly, Pfizer and Sidekick Health; speaker fees from 
AbbVie, Galapagos, Lilly, Medicongress and Roularta; and grant/research support 
from Galapagos and Pfizer. RA reports consultancy fees from AbbVie, Amgen, 
Biogen, BMS, Celltrion, Gilead, Janssen, Lilly, Medac, MSD, Mylan, Novartis, Pfizer, 
Roche, Sandoz, Sanofi-Genzyme, UCB and Viatris.

Patient consent for publication  Not applicable.

Ethics approval  This study involves human participants. The study was 
approved by our US central institutional review board (approval no. INC1-14-016). 
Participants gave informed consent to participate in the study before taking part.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available upon reasonable request. 
Anonymized individual patient data will be shared upon request (beginning 
6 months and ending 5 years following manuscript publication) for research 
purposes, dependent upon the nature of the request, the merit of the proposed 
research, the availability of the data and their intended use. Scientifically sound 
proposals should be directed to ​evid​ence​gene​rati​onco​mmittee@​alfasigma.​com. 
The full data sharing policies for Galapagos and Gilead Sciences can be found at 
https://www.clinicaltrials-glpg.com/us/en/data-transparency.html and https://www.​
gileadclinicaltrials.com/en/transparency-policy#​DataSharing, respectively.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the 
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Rene Westhovens http://orcid.org/0000-0002-3432-3073
Kevin L Winthrop http://orcid.org/0000-0002-3892-6947
Arthur Kavanaugh http://orcid.org/0000-0001-6942-5830
Maria Greenwald http://orcid.org/0000-0002-2622-1448
Lorenzo Dagna http://orcid.org/0000-0002-7428-315X
Robin Besuyen http://orcid.org/0000-0002-8699-4549
Dick de Vries http://orcid.org/0000-0002-7637-5840
Vikas Modgill http://orcid.org/0000-0001-9036-5190
Ly Huong Le http://orcid.org/0009-0006-6566-2189
Mark C Genovese http://orcid.org/0000-0001-5294-4503
Paul Emery http://orcid.org/0000-0002-7429-8482
Patrick Verschueren http://orcid.org/0000-0002-0340-3580
Rieke Alten http://orcid.org/0000-0002-3395-4412

REFERENCES
	 1	 Bullock J, Rizvi SAA, Saleh AM, et al. Rheumatoid arthritis: a brief 

overview of the treatment. Med Princ Pract 2018;27:501–7. 
	 2	 Di Matteo A, Bathon JM, Emery P. Rheumatoid arthritis. Lancet 

2023;402:2019–33. 
	 3	 Smolen JS, Landewé RBM, Bergstra SA, et al. EULAR 

recommendations for the management of rheumatoid arthritis with 
synthetic and biological disease-modifying antirheumatic drugs: 
2022 update. Ann Rheum Dis 2023;82:3–18. 

	 4	 Scott IC, Machin A, Mallen CD, et al. The extra-articular impacts of 
rheumatoid arthritis: moving towards holistic care. BMC Rheumatol 
2018;2:32. 

	 5	 Tanaka Y, Luo Y, O’Shea JJ, et al. Janus kinase-targeting therapies in 
rheumatology: a mechanisms-based approach. Nat Rev Rheumatol 
2022;18:133–45. 

	 6	 Westhovens R, Taylor PC, Alten R, et al. Filgotinib (GLPG0634/
GS-6034), an oral JAK1 selective inhibitor, is effective in 
combination with methotrexate (MTX) in patients with active 

rheumatoid arthritis and insufficient response to MTX: results from 
a randomised, dose-finding study (DARWIN 1). Ann Rheum Dis 
2017;76:998–1008. 

	 7	 Kavanaugh A, Kremer J, Ponce L, et al. Filgotinib (GLPG0634/GS-
6034), an oral selective JAK1 inhibitor, is effective as monotherapy in 
patients with active rheumatoid arthritis: results from a randomised, 
dose-finding study (DARWIN 2). Ann Rheum Dis 2017;76:1009–19. 

	 8	 Combe B, Kivitz A, Tanaka Y, et al. Filgotinib versus placebo or 
adalimumab in patients with rheumatoid arthritis and inadequate 
response to methotrexate: a phase III randomised clinical trial. Ann 
Rheum Dis 2021;80:848–58. 

	 9	 Genovese MC, Kalunian K, Gottenberg J-E, et al. Effect of filgotinib 
vs placebo on clinical response in patients with moderate to severe 
rheumatoid arthritis refractory to disease-modifying antirheumatic 
drug therapy: the FINCH 2 randomized clinical trial. JAMA 
2019;322:315–25. 

	10	 Westhovens R, Rigby WFC, van der Heijde D, et al. Filgotinib 
in combination with methotrexate or as monotherapy versus 
methotrexate monotherapy in patients with active rheumatoid 
arthritis and limited or no prior exposure to methotrexate: the 
phase 3, randomised controlled FINCH 3 trial. Ann Rheum Dis 
2021;80:727–38. 

	11	 Kavanaugh A, Westhovens RR, Winthrop KL, et al. Safety and 
efficacy of filgotinib: up to 4-year results from an open-label 
extension study of Phase II rheumatoid arthritis programs. J 
Rheumatol 2021;48:1230–8. 

	12	 Aletaha D, Neogi T, Silman AJ, et al. 2010 Rheumatoid arthritis 
classification criteria: an American College of Rheumatology/
European League Against Rheumatism collaborative initiative. 
Arthritis Rheum 2010;62:2569–81. 

	13	 Felson DT, Anderson JJ, Boers M, et al. American College of 
Rheumatology preliminary definition of improvement in rheumatoid 
arthritis. Arthritis Rheum 1995;38:727–35. 

	14	 Prevoo MLL, Van’T Hof MA, Kuper HH, et al. Modified disease 
activity scores that include twenty-eight-joint counts development 
and validation in a prospective longitudinal study of patients with 
rheumatoid arthritis. Arthritis & Rheumatism 1995;38:44–8. 

	15	 van Gestel AM, Haagsma CJ, van Riel PL. Validation of rheumatoid 
arthritis improvement criteria that include simplified joint counts. 
Arthritis Rheum 1998;41:1845–50. 

	16	 Aletaha D, Smolen J. The Simplified Disease Activity Index (SDAI) 
and the Clinical Disease Activity Index (CDAI): a review of their 
usefulness and validity in rheumatoid arthritis. Clin Exp Rheumatol 
2005;23:S100–8.

	17	 Ware JE, Sherbourne CD. The MOS 36-ltem Short-Form Health 
Survey (SF-36). Med Care 1992;30:473–83. 

	18	 Webster K, Cella D, Yost K. The Functional Assessment of 
Chronic Illness Therapy (FACIT) Measurement System: properties, 
applications, and interpretation. Health Qual Life Outcomes 
2003;1:79. 

	19	 Winthrop KL, Tanaka Y, Takeuchi T, et al. Integrated safety analysis 
of filgotinib in patients with moderately to severely active rheumatoid 
arthritis receiving treatment over a median of 1.6 years. Ann Rheum 
Dis 2022;81:184–92. 

	20	 Burmester GR, Gottenberg J-E, Caporali R, et al. Integrated safety 
analysis of filgotinib in patients with moderate-to-severe rheumatoid 
arthritis over a treatment duration of up to 8.3 years. Ann Rheum Dis 
2024;83:1110–7. 

	21	 Acevedo-Vásquez E, Ponce de León D, Gamboa-Cárdenas R. Latent 
infection and tuberculosis disease in rheumatoid arthritis patients. 
Rheum Dis Clin North Am 2009;35:163–81. 

	22	 Greenwald M, Ball J, Deodar A. A mode of error: immunoglobulin 
binding protein (a subset of anti-citrullinated proteins) can cause 
false positive tuberculosis test results in rheumatoid arthritis. J Clin 
Tuberc Other Mycobact Dis 2017;9:5–9. 

	23	 Cohen SB, Tanaka Y, Mariette X, et al. Long-term safety of tofacitinib 
for the treatment of rheumatoid arthritis up to 8.5 years: integrated 
analysis of data from the global clinical trials. Ann Rheum Dis 
2017;76:1253–62. 

	24	 Winthrop KL, Harigai M, Genovese MC, et al. Infections in baricitinib 
clinical trials for patients with active rheumatoid arthritis. Ann Rheum 
Dis 2020;79:1290–7. 

	25	 Cohen SB, van Vollenhoven RF, Winthrop KL, et al. Safety profile 
of upadacitinib in rheumatoid arthritis: integrated analysis from 
the SELECT phase III clinical programme. Ann Rheum Dis 
2021;80:304–11. 

	26	 Costello R, Winthrop KL, Pye SR, et al. Influenza and pneumococcal 
vaccination uptake in patients with rheumatoid arthritis treated with 
immunosuppressive therapy in the UK: a retrospective cohort study 
using data from the Clinical Practice Research Datalink. PLOS One 
2016;11:e0153848. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

U
n

iversity o
f L

eed
s

at N
IH

R
 P

ress O
ffice -

 
o

n
 F

eb
ru

ary 4, 2025
 

h
ttp

://rm
d

o
p

en
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

30 Jan
u

ary 2025. 
10.1136/rm

d
o

p
en

-2024-004857 o
n

 
R

M
D

 O
p

en
: first p

u
b

lish
ed

 as 

https://www.clinicaltrials-glpg.com/us/en/data-transparency.html
https://www.gileadclinicaltrials.com/en/transparency-policy
https://www.gileadclinicaltrials.com/en/transparency-policy
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-3432-3073
http://orcid.org/0000-0002-3892-6947
http://orcid.org/0000-0001-6942-5830
http://orcid.org/0000-0002-2622-1448
http://orcid.org/0000-0002-7428-315X
http://orcid.org/0000-0002-8699-4549
http://orcid.org/0000-0002-7637-5840
http://orcid.org/0000-0001-9036-5190
http://orcid.org/0009-0006-6566-2189
http://orcid.org/0000-0001-5294-4503
http://orcid.org/0000-0002-7429-8482
http://orcid.org/0000-0002-0340-3580
http://orcid.org/0000-0002-3395-4412
http://dx.doi.org/10.1159/000493390
http://dx.doi.org/10.1016/S0140-6736(23)01525-8
http://dx.doi.org/10.1136/ard-2022-223356
http://dx.doi.org/10.1186/s41927-018-0039-2
http://dx.doi.org/10.1038/s41584-021-00726-8
http://dx.doi.org/10.1136/annrheumdis-2016-210104
http://dx.doi.org/10.1136/annrheumdis-2016-210105
http://dx.doi.org/10.1136/annrheumdis-2020-219214
http://dx.doi.org/10.1136/annrheumdis-2020-219214
http://dx.doi.org/10.1001/jama.2019.9055
http://dx.doi.org/10.1136/annrheumdis-2020-219213
http://dx.doi.org/10.3899/jrheum.201183
http://dx.doi.org/10.3899/jrheum.201183
http://dx.doi.org/10.1002/art.27584
http://dx.doi.org/10.1002/art.1780380602
http://dx.doi.org/10.1002/art.1780380107
http://dx.doi.org/10.1002/1529-0131(199810)41:10<1845::AID-ART17>3.0.CO;2-K
https://pubmed.ncbi.nlm.nih.gov/16273793
http://dx.doi.org/10.1097/00005650-199206000-00002
http://dx.doi.org/10.1186/1477-7525-1-79
http://dx.doi.org/10.1136/annrheumdis-2021-221051
http://dx.doi.org/10.1136/annrheumdis-2021-221051
http://dx.doi.org/10.1136/ard-2024-225759
http://dx.doi.org/10.1016/j.rdc.2009.03.008
http://dx.doi.org/10.1016/j.jctube.2017.08.004
http://dx.doi.org/10.1016/j.jctube.2017.08.004
http://dx.doi.org/10.1136/annrheumdis-2016-210457
http://dx.doi.org/10.1136/annrheumdis-2019-216852
http://dx.doi.org/10.1136/annrheumdis-2019-216852
http://dx.doi.org/10.1136/annrheumdis-2020-218510
http://dx.doi.org/10.1371/journal.pone.0153848
http://rmdopen.bmj.com/


15Westhovens R, et al. RMD Open 2025;11:e004857. doi:10.1136/rmdopen-2024-004857

Rheumatoid arthritisRheumatoid arthritisRheumatoid arthritis

	27	 Weinblatt ME, Moreland LW, Westhovens R, et al. Safety of abatacept 
administered intravenously in treatment of rheumatoid arthritis: integrated 
analyses of up to 8 years of treatment from the abatacept clinical trial 
program. J Rheumatol 2013;40:787–97. 

	28	 Burmester GR, Gordon KB, Rosenbaum JT, et al. Long-term safety of 
adalimumab in 29,967 adult patients from global clinical trials across 
multiple indications: an updated analysis. Adv Ther 2020;37:364–80. 

	29	 Genovese MC, Smolen JS, Takeuchi T, et al. Safety profile of baricitinib 
for the treatment of rheumatoid arthritis over a median of 3 years of 
treatment: an updated integrated safety analysis. Lancet Rheumatol 
2020;2:e347–57. 

	30	 Klein A, Polliack A, Gafter-Gvili A. Rheumatoid arthritis and 
lymphoma: incidence, pathogenesis, biology, and outcome. 
Hematol Oncol 2018;36:733–9. 

	31	 Ytterberg SR, Bhatt DL, Mikuls TR, et al. Cardiovascular and 
cancer risk with tofacitinib in rheumatoid arthritis. N Engl J Med 
2022;386:316–26. 

	32	 Wollenhaupt J, Lee E-B, Curtis JR, et al. Safety and efficacy of 
tofacitinib for up to 9.5 years in the treatment of rheumatoid arthritis: 
final results of a global, open-label, long-term extension study. 
Arthritis Res Ther 2019;21:89. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

U
n

iversity o
f L

eed
s

at N
IH

R
 P

ress O
ffice -

 
o

n
 F

eb
ru

ary 4, 2025
 

h
ttp

://rm
d

o
p

en
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

30 Jan
u

ary 2025. 
10.1136/rm

d
o

p
en

-2024-004857 o
n

 
R

M
D

 O
p

en
: first p

u
b

lish
ed

 as 

http://dx.doi.org/10.3899/jrheum.120906
http://dx.doi.org/10.1007/s12325-019-01145-8
http://dx.doi.org/10.1016/S2665-9913(20)30032-1
http://dx.doi.org/10.1002/hon.2525
http://dx.doi.org/10.1056/NEJMoa2109927
http://dx.doi.org/10.1186/s13075-019-1866-2
http://rmdopen.bmj.com/

	Safety and efficacy of filgotinib in patients with rheumatoid arthritis: final results of the DARWIN 3 long-­term extension study
	Abstract
	Introduction﻿﻿
	Patients and methods
	Study design
	Patients
	Endpoints and assessments
	Statistical analyses

	Results
	Patient population and exposure
	Safety
	Efficacy

	Discussion
	Conclusions
	References


