RMD
Open

Rheumatic &
Musculoskeletal
Diseases

To cite: Mariette X,
Borchmann S, Aspeslagh S,
et al. Major adverse
cardiovascular, thromboembolic
and malignancy events in the
filgotinib rheumatoid arthritis
and ulcerative colitis clinical
development programmes.
RMD Open Published Online
First: [please include Day
Month Year]. doi:10.1136/
rmdopen-2024-005033

» Additional supplemental
material is published online only.
To view, please visit the journal
online (https://doi.org/10.1136/
rmdopen-2024-005033).

For ‘Presented at’ see end of
article.

Received 23 September 2024
Accepted 5 January 2025

| '.) Check for updates

© 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 Group.

For numbered affiliations see
end of article.

Correspondence to
Dr Xavier Mariette;
xavier.mariette@aphp.fr

ORIGINAL RESEARCH

Rheumatoid arthritis

Major adverse cardiovascular,

thromboembolic and malignancy events

in the filgotinib rheumatoid arthritis
and ulcerative colitis clinical
development programmes

Xavier Mariette
Christina Charles-Schoeman

Laurent Peyrin-Biroulet,®%'° Marc Schmalzing,"" Yoshiya Tanaka © ,
14 C Janneke van der Woude,'®

Hugo ten Cate,'® René Westhovens

,' Sven Borchmann,? Sandrine Aspeslagh,® Zoltan Szekanecz,*
,° Stefan Schreiber,® Ernest HS Choy @ ,’

12

Edmund V Ekoka Omoruyi,'® Margaux Faes,'® Tomasz Masior,'” Paul Van Hoek,'®
Chris Watson,'® Christine Rudolph,'® Andreas Stallmach?

ABSTRACT

Objectives Long-term safety is fundamental for treatment
decision-making. This integrated analysis of filgotinib clinical
trials in rheumatoid arthritis (RA) and ulcerative colitis (UC)
assessed adverse events of interest (AEl): major adverse
cardiovascular events (MACE), venous thromboembolism (VTE)
and malignancies.

Methods Data were integrated from all phase Il and lll trials
that have investigated filgotinib 100 mg or 200 mg once daily
in RA and UC to date.

Results Analyses represent >12500 (RA) and >2800 (UC)
patient-years of exposure (PYE) to filgotinib. Incidences of AEl in
the integrated analysis population were low. Modest numerical
increases in incidence rates occurred in patients aged >65
years, including MACE (patients with RA), and malignancies
(excluding non-melanoma skin cancer (NMSC)) and NMSC
(patients with RA or UC). VTE was rare; in patients with RA
aged >65 years receiving filgotinib 200 mg, exposure-adjusted
incidence rate (95% Cl) for VTE was 0.3 (0.1, 0.8)/100 PYE;

no VTE events occurred in patients with UC aged >65 years.

In patients with RA aged >65 years, MACE incidence rates
were identical between filgotinib 100 mg and 200 mg; rates of
malignancies and NMSC were numerically higher with 200 mg
compared with 100 mg.

Conclusions Data are consistent with previous overall
safety analyses demonstrating low rates of AEl in the
overall study population. Numerically increased rates of
AEl occurred in patients aged >65 years; further data are
needed to assess the effect of CV risk factors. Overall, in
this analysis, there was no consistent filgotinib dose effect
on AEl.

INTRODUCTION
Safety considerations are particularly impor-
tant when choosing long-term therapies for

WHAT IS ALREADY KNOWN ON THIS TOPIC

= The Oral Rheumatoid Arthritis Trial (ORAL)
Surveillance study reported increased risks of major
adverse cardiovascular events (MACE) and malig-
nancies with tofacitinib compared with tumour ne-
crosis factor inhibitors in patients aged >50 years
with >1 cardiovascular risk factor.

= These findings resulted in updated recommenda-
tions for all Janus kinase (JAK) inhibitors regarding
their use in patients aged >65 years or with cardio-
vascular or malignancy risk factors.

= Filgotinib is a JAK1-preferential inhibitor approved
for the treatment of moderate to severe active rheu-
matoid arthritis (RA) and moderately to severely ac-
tive ulcerative colitis (UC).

WHAT THIS STUDY ADDS

= This post hoc integrated analysis provides a detailed
examination of MACE, VTE and malignancy across
both filgotinib indications.

= While rates of malignancy and non-melanoma skin
cancer were numerically but not statistically higher
with filgotinib 200 mg compared with 100 mg in pa-
tients with RA aged >65 years, overall, there was no
consistent filgotinib dose effect.

= In patients with RA aged >65 years, the rates of
MACE were the same with filgotinib 100 mg and
200 mg.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= These data support the recommendation of filgotinib
dose adjustment in patients aged >65 years to 100
mg once daily, escalated to 200 mg in case of insuf-
ficient RA disease control or UC disease flare.

BM) Group
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patients with inflammatory diseases. The Food and Drug
Administration-mandated postmarketing Oral Rheuma-
toid Arthritis Trial (ORAL) Surveillance study assessed
long-term safety of the Janus kinase (JAK) inhibitor tofac-
itinib compared with antitumour necrosis factor (TNF)
therapy in patients with active rheumatoid arthritis (RA)
aged >50 years with >1 cardiovascular (CV) risk factor.!
In ORAL Surveillance, the incidences of major adverse
CV events (MACE) and malignancies were numerically
higher with tofacitinib compared with TNF inhibitors, and
did not meet non-inferiority criteria, especially in patients
aged >65 years. Furthermore, ORAL Surveillance found
an increased risk of venous thromboembolism (VTE)
with the unapproved 10 mg dose of tofacitinib relative to
TNF inhibitors." The ongoing B023 registry and database
study in patients with RA receiving baricitinib reported a
significant 1.5-fold increased risk of VIE with baricitinib
versus TNF inhibitors, and a numerically greater risk of
MACE; however, length of follow-up was short (average
9 months), limiting full assessment of risk.” Long-term
integrated analysis of adverse events (AEs) of interest in
clinical trials of baricitinib in RA showed that MACE and
malignancy remained stable over a median of 4.6 years.’

Based on these findings in RA, the European Medi-
cines Agency updated the product information for all
JAK inhibitors, including filgotinib, to state that they
should only be used if no suitable treatment alternatives
are available in patients who are 65 years of age or older,
or in those with a history of atherosclerotic CV disease or
other CV risk factors, or with malignancy risk factors. This
guidance has been applied to all indications of JAK inhib-
itors, even though safety analyses of filgotinib, tofacitinib
and upadacitinib in ulcerative colitis (UC) have not iden-
tified increased risk of MACE or malignancies, and VTE
events occurred in low numbers.”® There is currently
no equivalent study to ORAL Surveillance in UC, with
available safety analyses in this indication performed
on populations not selected by age or existing risk
factors.”” However, recent large claims database studies
in inflammatory bowel disease have shown no increase in
MACE, VTE and malignancies with oral small molecule
use (including JAK inhibitors),'” ' and specifically no
increase in malignancy rates after 4 years of follow-up in
patients aged >50 years who received tofacitinib or upad-
acitinib compared with patients who had not received
JAK inhibitors."!

Filgotinib is a JAK1-preferential inhibitor approved in
the European Union, UK and Japan'?"? for the treatment
of RA and UC. A recently updated long-term integrated
safety analysis of filgotinib in patients with RA over a
median (maximum) treatment duration of 3.8 (8.3)
years reported that, with the exception of herpes zoster,
rates of AEs of interest (MACE, VTE, non-melanoma skin
cancer (NMSC), malignancies excluding NMSC, serious
infections and all-cause mortality) were similar between
filgotinib 200 mg and 100 mg dose groups, and remained
stable over time.'* In an integrated safety analysis of filgo-
tinib in patients with UC, incidence rates of MACE and

VTE were comparable with placebo and generally similar
across filgotinib doses.’

The aim of this post hoc analysis was to perform a
detailed analysis of integrated clinical study data to
assess the risk of key AEs, MACE, VIE and malignancies
in patients with RA or UC treated with filgotinib, and
to investigate risk factors associated with these AEs of
interest.

METHODS

Study design and patients

RA data were integrated from seven clinical trials: the
phase II DARWIN 1 (NCT01888874) and DARWIN 2
(NCT01894516) trials; phase III FINCH 1 (NCT02889796),
FINCH 2 (NCT02873936) and FINCH 3 (NCT02886728)
trials and DARWIN 3 (NCT02065700) and FINCH 4
(NCT03025308) long-term extension (LTE) trials. Eligible
patients were aged >18 years with a diagnosis of RA per
EULAR/American College of Rheumatology 2010 criteria.
UC data were integrated from the phase IIb/IIIl SELECTION
(NCT02914522) and SELECTIONLTE (NCT02914535)
trials.

Assessments

Duration of exposure to filgotinib (in years) was calcu-
lated as (last dosing date-first dosing date+1)/365.25.
Time to first event and exposure-adjusted incidence
rates (EAIRs) per 100 patient-years of exposure (PYE)
with corresponding 95% Cls were assessed for AEs of
interest, and also for treatment-related AEs (TEAEs)
leading to death (for CV and malignancy events). AEs of
interest were adjudicated MACE, adjudicated VTE, arte-
rial systemic thromboembolism (ASTE), malignancies
excluding NMSC and NMSC. Adjudicated MACE were
defined as CV events leading to death, myocardial infarc-
tion (MI; fatal or non-fatal) and non-fatal stroke. Adjudi-
cated VTE events were defined as deep vein thrombosis
(DVT; both distal and proximal), pulmonary embolism
(PE) and other.

Analysis sets

The long-term, as-treated analysis sets for RA and UC
included all available data for patients who received >1 dose
of once-daily filgotinib 200 mg or 100 mg. Patient data were
included from both the original treatment received in the
parent studies and after re-randomisation to filgotinib in
LTE studies; as such, patients’ exposure time may contribute
to more than one treatment group. Post hoc analyses were
performed on patients aged <65 years and >65 years; patients
aged <65 years without CV risk factors and >65 years or with
>1 CV risk factor and patients aged <50 years or with no CV
risk factor and >50 years and with >1 CV risk factor. CV risk
factors were defined as family history of CV disease; history of
dyslipidaemia, diabetes mellitus or CV disease; hypertension,
ischaemic vascular conditions, peripheral vascular disease or
extra-articular manifestations of RA; or having ever smoked.
AEs were coded according to MedDRA V.25.0. Grade of AEs
were reported using the Common Terminology Criteria for
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Adverse Events V.4.03 (grade 1, mild; grade 2, moderate;
grade 3, severe; grade 4, life-threatening; grade 5, death
related to AE).

Statistical analyses
Data from the ongoing RA LTE trials were included
through 2 May 2022 for DARWIN 3, and 6 May 2022 for
FINCH 4. Data for MACE and VTE only include events
positively adjudicated by an independent committee
(adjudicated data cutoff: 3 April 2022). Data from
the ongoing UC SELECTIONLTE trial were included
through 24 February 2022. Data for MACE and VTE only
included events positively adjudicated by an independent
committee (adjudicated data cut-off: 31 December 2021).
Baseline demographics, disease characteristics and
TEAEs were summarised using descriptive statistics.
EAIRs per 100 PYE, censored at the time of the first event,
were determined for TEAEs of interest. Analysis used
censored PYE, which is the PYE until onset of the first
event if the patient has the event of interest or the total
PYE for patients without the event. For patients without
an event, exposure was censored at the data cut-off date
for ongoing studies or last patient contact for patients
who completed or discontinued the study. Exact 95%
CIs of the EAIRs were calculated based on the Poisson
distribution."

RESULTS

Patient population and exposure

In RA, 3691 patients were included in the integrated
as-treated population with a total exposure of 12 541.0
PYE to filgotinib (median exposure 3.8 years). Filgo-
tinib 200 mg was received by 2267 patients (8008.6 PYE,
median (maximum) exposure 3.8 (8.3) years) and filgo-
tinib 100 mg was received by 1647 patients (4532.4 PYE,
median (maximum) exposure 3.3 (7.8) years). In UC,
the integrated as-treated population comprised 1253
patients with 2866.9 PYE to filgotinib (median exposure
2.8 years). Filgotinib 200 mg and 100 mg were received
by 971 patients (2318.6 PYE) and 583 patients (548.3
PYE), with median (maximum) exposure of 3.0 (5) years
and 0.2 (5) years, respectively.

Of the patients with RA, approximately 19% were
aged >65 years; adverse CV medical history was frequent,
including ~34% with hypertension (table 1). Of the
patients with UG, approximately 7% were aged >65 years,
~16% had hypertension and around 5% were current
smokers (table 2).

More patients with RA aged >65 years had an adverse
CV medical history than those aged <65 years. The
number of current smokers was similar between age
groups and doses and mean creatinine clearance was
lower in patients aged >65 years versus aged <65 years,
as expected (online supplemental table S1). Adverse
CV medical history also occurred more frequently in
patients with UC aged >65 years than in those aged <65
years, while smoking status and creatinine clearance were

similar between age groups in the UC population (online
supplemental table S2).

MACE and VTE

Incidence rates of MACE and VTE were low across
filgotinib-treated patients with RA or UC in the parent
studies and integrated analyses; EAIRs (95% CI)/100
PYE for MACE and VTE ranged from 0.1 (0.0, 0.3) to
0.5 (0.3, 0.7) in the long-term, as-treated populations
(figures 1 and 2). In patients with RA, the EAIRs (95%
CI) /100 PYE for MACE were higher in patients aged >65
years compared with <65 years: 1.0 (0.5, 1.7) and 0.2 (0.1,
0.4) for filgotinib 200 mg and 1.0 (0.5, 1.9) and 0.4 (0.2,
0.6) for filgotinib 100 mg, respectively (figure 1A). The
EAIRs for VTE were 0.3 (0.1, 0.8) and 0.2 (0.1, 0.3) for
patients with RA aged >65and <65 years, respectively,
receiving filgotinib 200 mg (figure 1B).

For patients with UC, the EAIR of MACE was higher
in patients aged >65 years compared with <65 years:
EAIRs (95% CI)/100 PYE: 1.7 (0.4, 5.0) and 0.2 (0.1,
0.5), respectively (figure 2A). No VTE events occurred
in patients with UC aged >65 years, and in patients aged
<65 years, the EAIRs (95% CI) /100 PYE for VTE were 0.1
(0.0, 0.3) and 0.2 (0.0, 1.0) for filgotinib 200 mg and 100
mg, respectively (figure 2B). EAIRs for MACE and VTE
in patients with UC were similar for filgotinib 200 mg and
100 mg, except for an EAIR of 3.6 (0.1, 19.9)/100 PYE
attributed to one patient aged >65 years having a MACE
while receiving filgotinib 100 mg.

In time to event analyses in RA and UC, MACE and VTE
events generally occurred evenly over time, and time to
onset was similar between filgotinib 200 mg and 100 mg
dose groups in patients aged <65years and in those >65
years (figures 3-6).

ASTE events were reported in two patients with RA:
one patient had peripheral artery thrombosis (grade
4) and one patient had cerebral infarction (grade 2),
subclavian artery occlusion and PE (both grade 3). The
patients recovered, or were recovering, at the time of the
analysis. There were no ASTE events in patients with UC.

Additional analysis in both RA and UC by age and CV
risk showed similar EAIRs for MACE and VTE in the
group of patients who were aged <50 years or >50 years
but with no CV risk factor, compared with the group of
patients who were aged >50 years and had =1 CV risk
factor. The difference in EAIR between these patient
groups was small with overlapping Cls, although values
were numerically higher in those aged =50 years with a
CV risk factor (online supplemental figures S1 and S2).

The severity of MACE and VTE, relationship to treat-
ment, and outcome are shown in online supplemental
tables S3 and S4. The most frequently occurring MACE
in patients with RA were acute MI, MI, ischaemic stroke,
cerebrovascular accident and transient ischaemic attack.
Most other types of MACE occurred in individual patients
in each dose group. PE was the most frequent VIE event
in patients with RA, followed by DVT (online supple-
mental figure S3). One case of PE had a fatal outcome
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Table 1 Baseline demographics and disease characteristics in patients with RA

Filgotinib 200 mg once daily Filgotinib 100 mg once daily
(n=2267) (n=1647)
Age, years, mean (SD) 52.6 (12.8) 53.2 (12.8)
>65 years 407 (18.0) 326 (19.8)
Sex, female 1828 (80.6) 1319 (80.1)
Weight, kg, mean (SD) 73.2 (18.3) 73.4 (18.6)
Body mass index, kg/mz, mean (SD) 27.6 (6.2) 27.6 (6.2)
Race
Asian 372 (16.4) 286 (17.4)
Black or African American 63 (2.8) 53 (3.2)
Native American or Alaska Native 117 (5.2) 87 (5.3)
Native Hawaiian or other Pacific Islander 5(0.2) 1(<0.1)
White 1568 (69.2) 1137 (69.0)
Other/Not permitted 142 (6.3) 83 (5.0)
Duration of RA from diagnosis, years, mean (SD)* 6.3 (7.6) 7.4 (7.8)
Creatinine clearance, mL/min, mean (SD) 115.1 (38.3) 114.7 (38.9)
CRP, mg/L, mean (SD) 18.9 (24.5) 18.6 (25.6)
DAS28-CRP, mean (SD) 5.8 (0.9) 5.8 (1.0)
Concurrent oral glucocorticoids* 782 (34.5) 632 (38.4)
Concurrent csDMARDs* 1327 (58.5) 1183 (71.8)
Concurrent methotrexate* 1219 (53.8) 1100 (66.8)
Prior exposure to bDMARDst 276 (12.2) 255 (15.5)
Smoking status*t
Current smoker 244 (13.7), n=1776 193 (14.1), n=1370
Former smoker 236 (13.3), n=1776 174 (12.7), n=1370
Never smoked 1296 (73.0), n=1776 10083 (73.2), n=1370
CV family historyf 53 (3.0), n=1773 59 (4.3), n=1370
CV medical history
Hypertension 766 (33.8) 560 (34.0)
Dyslipidaemia 335 (14.8) 280 (17.0)
Diabetes mellitus 221 (9.7) 158 (9.6)
CV disease 111 (4.9) 69 (4.2)
Ischaemic CNS vascular disorder 51 (2.2) 34 (2.1)
Extra-articular disease 9 (0.4) 1(0.7)
Peripheral vascular disease 5(0.2) ( 4)

Data are n (%) unless otherwise indicated. As the trials were not designed to capture CV risk at baseline, data should be interpreted with
caution.

Table used with permission of Elsevier Science & Technology Journals, from Winthrop et a
through Copyright Clearance Center, Inc.

*On the first dosing date in the parent study.

TUp to the first dosing date in the parent study.

1Not available for the DARWIN studies.

b/csDMARD, biologic/conventional synthetic disease-modifying antirheumatic drug; CNS, central nervous system; CRP, C-reactive protein;
CV, cardiovascular; DAS28-CRP, Disease Activity Score in 28 joints using C-reactive protein; RA, rheumatoid arthritis.

I*°. Copyright © 2022; permission conveyed

in a woman aged 65 years with CV risk factors who died = with increasing exposure to study drug in patients with
following a DVT and subsequent PE in the filgotinib 200 RA or UC.

mg group. There was no clustering of MACE or VTE event In total, 17 patients with RA experienced CV TEAEs
types in patients with UC (online supplemental figure  leading to death, out of a total of 83 deaths (2.2%)
S$4), and the incidence of MACE or VTE did not increase ~ in the integrated safety cohort.'* The most frequent
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Table 2 Baseline demographics and disease characteristics in patients with UC

Filgotinib 200 mg once daily (n=971) Filgotinib 100 mg once daily (n=583)

Age, years, mean (SD) 42.8 (13.7)
>65 years 65 (6.7)
Sex, female 413 (42.5)
Weight, kg, mean (SD) 71.6(17.2)

Body mass index, kg/m?, mean (SD)

Race*
Asian 222 (22.9)
Black or African American 8(0.8)
Native American or Alaska Native 1(0.1)
White 693 (71.4)
Other/Not permitted 47 (4.8)
Duration of UC from diagnosis, years, mean 8.4 (7.3)
(SD)t
Mayo Clinic Score, mean (SD) 9.0 (1.4)
Creatinine clearance, mL/min, mean (SD) 113.1 (28.5)

Faecal calprotectin, pg/g, mean (SD)

Concurrent oral or systemic glucocorticoids at 427 (44.0)
induction baseline

Concurrent immunomodulator at induction
baselinet

253 (26.2)

Smoking statust
Current smoker 46 (4.7), n=971
Former smoker
Never smoked

CV medical history

146 (15.0)

90 (9.3)

48 (4.9)

23 (2.4)

11 (1.1)

Hypertension

Dyslipidaemia

Diabetes mellitus

CV disease

Ischaemic CNS vascular disorder
Extra-articular disease 0
Peripheral vascular disease 1(0.1)

24.6 (5.3), n=971

2367.5 (3406.5), n=941

258 (26.6), n=971
667 (68.7), n=971

42.8 (13.8)

39 (6.7)

219 (37.6)

72.6 (17.5)

24.7 (4.9), n=582

132 (22.6)
12 (2.1)

0

419 (71.9)
20 (3.4)
8.3 (7.5)

9.0 (1.4)

112.4 (28.0)

2143.1 (3266.8), n=570
240 (41.2)

147 (25.2)

33 (5.7), =582
153 (26.2), n=582
397 (68.1), n=582

100 (17.2)
72 (12.3)
29 (5.0)
23 (3.9)
3(0.5)

0

2(0.3)

Data are n (%) unless otherwise indicated. As the trials were not designed to capture CV risk at baseline, data should be interpreted with

caution. CV family history was not collected in SELECTION.
*Hawaiian/Pacific Islander not included as a group in UC studies.
10On the first dosing date in the parent study.

CNS, central nervous system; CV, cardiovascular; UC, ulcerative colitis.

MACE-related causes of death were MI and acute MI,
occurring in four and three patients, respectively. There
was no difference in the EAIR for CV-related deaths
between filgotinib 200 mg and 100 mg in the overall
RA cohort or in subgroups by age (online supplemental
figure S5). Two MACE-related deaths occurred in
patients with UC: one patient had a fatal MI and cerebro-
vascular accident (ischaemic stroke) and one patient had
left ventricular heart failure; both patients were receiving
filgotinib 200 mg.

Malignancies and NMSC

EAIRs (95% CI)/100 PYE of malignancies (excluding
NMSC) and NMSC were low (0.0 (0.0, 1.2) to 1.8 (0.2,
6.7)) across filgotinib-treated patients with RA or UC in
the parent studies and integrated analyses (figures 1 and
2). In subgroup analyses by age, the EAIRs (95% CI) /100
PYE of malignancies were higher in patients with RA aged
>65 years than in younger patients: 2.0 (1.3, 2.9) and 0.5
(0.3, 0.7), respectively, for filgotinib 200 mg (figure 1C).
For patients with UC, the corresponding EAIRs (95%
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(A) MACE
Population N EAIR (95% CI) n
FINCH 1: 52 weeks, active controlled
Al patients

Filgotinib 200 mg 415 9— 00(00,0.8) 0
Filgotinib 100 mg 480  [o— 05(01,16) 2
Adalimumab 325 fo— 03(0019) i
Placebo a5 [—o—— 1001, 35) 2
FINCH 2: 24 weeks, placebo controlled
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NMSC, non-melanoma skin cancer; RA, rheumatoid arthritis; VTE, venous thromboembolism.

CI) /100 PYE for malignancies were 2.3 (0.6, 5.8) and 0.4
(0.2,0.7) (figure 2C). The pattern was similar for NMSC,
with numerically lower EAIRs observed in patients aged
<65 years than in older patients for both RA and UC
(figures 1D, 2D).

Malignancy rates in patients with RA aged >65 years
were numerically higher with filgotinib 200 mg compared
with filgotinib 100 mg, but with overlapping 95% CIs
(figure 1). In younger patients, malignancy rates were
similar between filgotinib doses in both RA and UC,
except for the rate of malignancy (excluding NMSC) in
patients with UC, which was higher with filgotinib 100
mg.

Time to event analyses showed that occurrence of
malignancy and NMSC events was generally even over
time and did not increase with longer exposure to treat-
ment (figures 3-6).

In patients with RA, the EAIR for malignancies and
NMSC was numerically higher in those aged >50 years
with a CV risk factor compared with those aged <50 years
or with no CV risk factors (online supplemental figure
S1). In patients with UC, the difference in EAIR between
these patient groups for both malignancies and NMSC
was small with overlapping CIs, although numerically
higher in those aged >50 years with a CV risk factor
(online supplemental figure S2).

No pattern was seen in the types of malignancies
recorded in patients with RA or in patients with UC, and

incidence remained low during long exposure to filgo-
tinib (online supplemental figure S3 and S4). In patients
with RA, there were 11 malignancy-related deaths (online
supplemental table S3): two patients had the same malig-
nancy by preferred term (non-Hodgkin lymphoma)
and the other nine patients each had a different type of
malignancy. There were no malignancy-related deaths in
patients with UC.

Risk factors for AEs of interest

Although no formal statistical analysis was performed,
in the populations of patients with RA or UC who had
MACE, there was a higher proportion of male patients,
patients >65 years of age and those who had a history of
hypertension or dyslipidaemia, compared with patients
who did not have MACE, irrespective of filgotinib dose
(online supplemental table S5 and S6). In the FINCH
studies, a higher proportion of patients with RA receiving
filgotinib 200 mg who had MACE were current smokers at
baseline. In contrast, the proportion of current smokers
was higher in patients who did not have MACE in the
filgotinib 100 mg group (online supplemental table S5).
Mean body mass index (BMI) was higher in patients with
UC who had MACE compared with patients who did not
have MACE (online supplemental table S6). Patients
with RA who developed MACE were also more likely to
be receiving concurrent oral glucocorticoids at baseline.
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Figure 2 EAIRs of MACE (A), VTE (B), malignancies (excluding NMSC) (C) and NMSC (D) in patients with UC (SELECTION
placebo-controlled and long-term analysis sets). Data for long-term ‘SELECTION 1°, ‘all patients’, ‘<65 years of age’ and >65
years of age’ have been reported previously6 but are included here for context. CV, cardiovascular; EAIR, exposure-adjusted
incidence rate; MACE, major adverse cardiovascular events; NMSC, non-melanoma skin cancer; UC, ulcerative colitis;

VTE, venous thromboembolism.

Patients with RA who developed VTE events were older,
with a longer disease duration and higher BMI (filgotinib
200 mg group only), and were more likely to be receiving
concurrent conventional synthetic disease-modifying
antirheumatic drugs (csDMARDs) or methotrexate but
less likely to be receiving concurrent oral glucocorti-
coids. For patients with UC, there were only two VIE
events reported in the filgotinib 200 mg group and one
in the filgotinib 100 mg group.

In the FINCH studies, a higher proportion of patients
with RA receiving filgotinib 200 mg who developed MACE
were current smokers at baseline. Smoking status did not
appear to be a risk factor for MACE in patients receiving
filgotinib 100 mg or for VIE in patients receiving filgo-
tinib 100 mg or 200 mg. For both MACE and VTE, there
were too few events among current smokers at baseline in
patients with UC to interpret.

Patients with RA or UC who had malignancy (excluding
NMSC) events were more likely to be >65 years of age
or to have a history of hypertension, irrespective of filgo-
tinib dose. Patients with RA who developed malignancy
were also more likely to be male, and patients with UC
were more likely to have a higher mean faecal calpro-
tectin level or a history of diabetes mellitus, although
small event numbers limit interpretation. Similar char-
acteristics were also seen for patients with RA who
developed NMSC events, who also had lower creatinine
clearance, were less likely to be receiving concurrent oral

glucocorticoids and were also more likely to have diabetes
mellitus or dyslipidaemia at baseline. Patients with UC
who developed NMSC were more likely to be >65 years
of age or have a history of hypertension or dyslipidaemia
at baseline.

In the FINCH studies, a higher proportion of patients
with RA receiving filgotinib 200 mg who developed
malignancy were current smokers at baseline. In contrast,
the proportion of current smokers was higher in patients
who did not develop malignancy in the filgotinib 100 mg
group. Only three cases of NMSC in patients with RA
were reported, and there were no events of malignancy
or NMSC among current smokers at baseline in patients
with UC.

DISCUSSION

After the ORAL Surveillance trial, long-term safety of
the different JAK inhibitors is a key area that needs to
be explored. This paper combines long-term safety data
from all phase II and phase III studies of filgotinib in
both RA and UC. In the current analysis, the incidence
of MACE and VTE was low in patients with RA or UC
treated with filgotinib. The highest EAIR for MACE or
VTE in the overall long-term, as-treated population,
unselected by age or risk factors, was 0.5 (0.3, 0.7) /100
PYE for MACE in patients with RA receiving filgotinib
100 mg/day. This incidence rate is similar to the overall
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Figure 3 Time to first event for MACE (A), VTE (B), malignancies (excluding NMSC) (C) and NMSC (D) in patients with RA
(long-term, as-treated population). MACE only include positively adjudicated events. For MACE subcategories ‘stroke’ and
‘myocardial infarction’, both fatal and non-fatal events are considered. VTE only includes positively adjudicated events. For
VTE, subcategories ‘pulmonary embolism’, ‘deep vein thrombosis’ and ‘other’ are considered. As-treated population includes
patients who received >1 dose of any study drug in the individual study. A patient may contribute to more than one treatment
group summary if the patient received more than one treatment of interest. The time to event was calculated as (onset date of
first event—first dose date+1). MACE, major adverse cardiovascular events; MTX, methotrexate;

NMSC, non-melanoma skin cancer; QD, once daily; RA, rheumatoid arthritis; VTE, venous thromboembolism.

incidence rate of MACE reported in a large observational
study (0.73 (0.61, 0.85)/100 PY) in patients with RA
receiving JAK inhibitors, TNF inhibitors, other biologic
disease-modifying antirheumatic drugs (bDMARDs)
or csDMARDs.'® However, higher rates of MACE have
been reported; for example, a large case-control study
from Taiwan reported a MACE incidence rate of 1.5
(1.4, 1.5) /100 PY in patients with newly diagnosed RA,
increasing to 2.6 (2.6, 2.7)/100 PY in patients aged
>65 years.'” The probability of MACE in our study was
modestly increased in patients with RA or UC aged >65
years, but there was no apparent dose relationship. The
prevalence of MACE and VTE was comparable between
patients with RA aged <65 years and with UC aged <65
years, irrespective of filgotinib dose, suggesting that the
risk of these events is driven by a combination of an
underlying inflammatory disease state and age, with little
evidence of a filgotinib treatment effect. Consistent with
the overall MACE rates, CV-related deaths occurred more
frequently in older patients, but filgotinib dose did not
affect CV-related mortality in either of the age subgroups
studied here. The ability to assess patterns of VIE events
was limited in this study by their infrequency, particularly
in the cohort of patients with UC. However, the proba-
bility of VTE in patients with RA appeared to be similar
between patients aged >65years and <65 years, and no

effect of filgotinib dose was observed in subgroups by
age or by age and CV risk factors. In contrast, the ORAL
Surveillance study demonstrated higher rates of VITE and
PE at a higher dose level of tofacitinib, although in an
older population selected for increased CV risk.

Patients with RA and UC have a greater risk of malig-
nancies compared with the general population. Malig-
nancy risk is estimated to be approximately 10% higher in
patients with RA,'® particularly due to increased incidence
of lymphoma, lung cancer and melanoma compared
with the general population.'® ' Similarly, patients with
UC have an estimated 5%-15% increased risk of malig-
nancy compared with the general population, including
both intestinal and extra-intestinal cancers.*”** A Danish
cohort study of incident UC cases estimated the rate of
all cancers (including NMSC) as 1.20/100 PY in patients
with UC compared with 1.1/100 PY in the general popu-
lation.” In the present study, the EAIR for all malignan-
cies (excluding NMSC) was only 0.5 (0.3, 0.9) /100 PYE in
patients with UC who received filgotinib 200 mg and 1.2
(0.5, 2.5) with filgotinib 100 mg. As in the general popu-
lation, age is a key driver of the risk of developing malig-
nancies among patients with RA and UC.**** Moreover,
uncontrolled or greater disease activity is associated with
an increased risk of malignancies for patients with RA
(lymphoma only) and UC.?”* The total incidences of
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Figure 4 Time to first event for MACE (A), VTE (B), malignancies (excluding NMSC) (C) and NMSC (D) by age <65years

and >65 years in patients with RA. MACE only include positively adjudicated events. For MACE subcategories ‘stroke’ and
‘myocardial infarction’, both fatal and non-fatal events are considered. VTE only includes positively adjudicated events. For
VTE, subcategories ‘pulmonary embolism’, ‘deep vein thrombosis’ and ‘other’ are considered. As-treated population includes
patients who received >1 dose of any study drug in the individual study. A patient may contribute to more than one treatment
group summary if the patient received more than one treatment of interest. The time to event was calculated as (onset date of
first event—first dose date+1). MACE, major adverse cardiovascular events; MTX, methotrexate;

NMSC, non-melanoma skin cancer; QD, once daily; RA, rheumatoid arthritis; VTE, venous thromboembolism.
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Figure 5 Time to first event for MACE (A), VTE (B), malignancies (excluding NMSC) (C) and NMSC (D) in patients with UC
(long-term, as-treated population). MACE only include positively adjudicated events. For MACE subcategories ‘stroke’ and
‘myocardial infarction’, both fatal and non-fatal events are considered. VTE only includes positively adjudicated events. For
VTE, subcategories ‘pulmonary embolism’, ‘deep vein thrombosis’ and ‘other’ are considered. As-treated population includes
patients who received >1 dose of any study drug in the individual study. A patient may contribute to more than one treatment
group summary if the patient received more than one treatment of interest. The time to event was calculated as (onset date of
first event—first dose date+1). MACE, major adverse cardiovascular events; NMSC, non-melanoma skin cancer; QD, once daily;

UC, ulcerative colitis; VTE, venous thromboembolism.

malignancies and NMSC were slightly higher in patients
aged >65 years compared with younger patients, but
rates of individual malignancy types remained low when
considered in isolation. Patients with RA aged >65 years
had a numerically higher rate of malignancies and NMSC
when treated with filgotinib 200 mg compared with filgo-
tinib 100 mg. This difference, with overlapping CIs, might
be due to increased risk, but could also reflect a defect
in tumour immunosurveillance, as indicated by in vitro
studies of reduced natural killer cell function with tofac-
itinib.** This may be particularly important to consider
in older patients treated with the high dose. Some differ-
ences in patient demographics were observed between
the RA and UC cohorts. Patients with RA were on average
older (53 years) than those with UC (43 years), and the
proportion of female patients was much higher in the RA
(80%) than in the UC (~40%) cohort. These differences
were expected based on the known increased prevalence
of RA in women and peak incidence by age for both
conditions in the general population. Age-associated
and sex-associated differences in risk factors may have
influenced the types and frequencies of AEs; however,
comparison between disease cohorts was not an objective
of the analysis.

CV medical history at baseline was associated with
AEs of interest in patients with RA for both CV events

and malignancies. As expected, traditional risk factors
associated with endothelial dysfunction such as hyper-
tension and dyslipidaemia occurred more frequently in
patients with RA who had MACE or VTE and in patients
with UC experiencing MACE. It has been proposed that
only a proportion of the increased CV risk in patients
with RA can be attributed to these traditional CV risk
factors and that the chronic inflammatory state, seden-
tary lifestyle and even treatment side effects may confer
additional CV risk.” * BMI was not included in the risk
stratification here; however, another recent post hoc
analysis of the FINCH and DARWIN studies in RA by
BMI at baseline showed that filgotinib efficacy was not
affected by BMI, but the rates of serious TEAEs, VIEs
and MACE were numerically higher in patients with a
BMI>30kg/m”* than in patients with a BMI of 25 to <30
or<25kg/ m?, although the absolute numbers of patients
with VTE events or MACE were low overall.*®

In our analysis, patients with RA who had MACE were
more likely to be receiving concurrent oral glucocorti-
coids and have had prior exposure to bDMARDs. Simi-
larly, concurrent csDMARDs, specifically methotrexate,
and prior bDMARD use were also associated with VTE
incidence. In addition to the duration of RA and disease
activity at baseline, high background treatment and use of
prior treatments may indicate severe disease and higher
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Figure 6 Time to first event for MACE (A), VTE (B), malignancies (excluding NMSC) (C) and NMSC (D) by age <65years

and >65 years in patients with UC. MACE only include positively adjudicated events. For MACE subcategories ‘stroke’ and
‘myocardial infarction’, both fatal and non-fatal events are considered. VTE only includes positively adjudicated events. For
VTE, subcategories ‘pulmonary embolism’, ‘deep vein thrombosis’ and ‘other’ are considered. As-treated population includes
patients who received >1 dose of any study drug in the individual study. A patient may contribute to more than one treatment
group summary if the patient received more than one treatment of interest. The time to event was calculated as (onset date
of first event- first dose date+1). MACE, major adverse cardiovascular events; NMSC, non-melanoma skin cancer; QD, once

daily; UC,

ulcerative colitis; VTE, venous thromboembolism.
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inflammatory burden associated with more frequent AEs
of interest in this study. The observed higher incidence
of malignancy in patients with CV medical history may
reflect presence of shared mechanisms of CV disease
and cancer, including inflammation, oxidative stress and
microbial dysbiosis.”*

A key strength of this study is the duration of exposure
to filgotinib, with patients with RA studied for a median
of 3.8 years and patients with UC for a median of 2.8
years, and a maximum of 8.3 and 7.8 years, respectively.
Although a large study, the power to assess these rela-
tively rare events, particularly VIE, would be improved
with a further increased sample size. Also, as the number
of patients in the =65 years age group was relatively low,
especially for UG, this resulted in lower precision of point
estimates and Cls in this subgroup. Absence of a placebo
arm in the LTE studies is a limitation for interpretation of
the extent of filgotinib treatment effects on event rates.
The impact of smoking as a risk factor for AEs of interest
could not be fully assessed; none of the studies collected
data on smoking duration or pack-years of tobacco expo-
sure, and data on smoking status were not collected in the
DARWIN studies. In addition, information on patients
with a medical history of atherosclerotic CV disease, an
important subgroup of patients who may be particu-
larly vulnerable to adverse CV events, was not collected
at baseline; however, it is expected that these data will
have been captured under the broader category of CV
disease medical history. A history of malignancy (with
some exceptions) within the past 5 years was an exclu-
sion criterion in both the RA and UC studies; therefore,
malignancy risk in the study population may have been
lower than in the general population. Similarly, history of
malignancy, MACE or VTE was only collected as part of
the general medical history profile, and family CV history
was not collected in the DARWIN studies in RA, or in
the UC studies in this analysis; therefore, the risk factor
profile of the study population may have been incom-
plete. Skin was not routinely assessed prior to starting
filgotinib; therefore, the underlying risk of NMSC was
unknown. Furthermore, the effects of concurrent medi-
cations, including glucocorticoids and c¢sDMARDs, on
AEs could not be excluded, as background therapy was
reported only at the start of the parent studies and could
be altered during the studies based on investigators’ clin-
ical judgement.

CONCLUSIONS

The data reported here add to the overall proven safety
profile of filgotinib in clinical trials—although with a
higher degree of granularity—showing a low overall inci-
dence of MACE, VTE and malignancies in patients with
RA or UC. No consistent effects of filgotinib dose on CV
events were observed in this analysis. However, mirroring
age-related increases in risk factors in the general popula-
tion, age =65 years was associated with numeric increases
in MACE and malignancies. In patients with RA >65 years

of age, incidence rates for malignancy and NMSC were
numerically higher with filgotinib 200 mg compared with
100 mg, with overlapping ClIs. It is recommended that
patients with RA >65 years of age, or those at increased
risk of VIE, MACE and malignancy, are treated with
filgotinib 100 mg. In patients with UC who have under-
lying risk factors, the recommended dose of filgotinib is
200 mg once daily for induction treatment and 100 mg
once daily for maintenance treatment. Escalation from
the recommended dose of 100 mg once daily to 200 mg
once daily can be considered in the case of insufficient
RA disease control or UC disease flare.'* However, given
the relationship between MACE, VTE, malignancies and
underlying disease activity, it is important to balance
benefits and risks in individual patients and tailor the
dose accordingly. Studies are continuing, which will assess
safety and tolerability of long-term treatment with filgo-
tinib in RA and UC.* % In addition, real-world studies
will be valuable to investigate long-term safety in popu-
lations not limited by clinical trial selection criteria.””™’
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