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Abstract

Introduction: Extraintestinal manifestations (EIMs] in patients with ulcerative colitis (UC) are
common. Tofacitinib is an oral, small molecule Janus kinase inhibitor for the treatment of UC.
We evaluated the efficacy of tofacitinib in patients with EIMs, and the impact of tofacitinib on
EIMs in patients with UC in the OCTAVE clinical program.

Methods: Data from two 8-week induction studies (OCTAVE Induction 1 and 2] and a 52-week
maintenance study (OCTAVE Sustain) were analyzed. The effect of tofacitinib on efficacy
outcomes stratified by EIM status, proportion of predefined prior and active EIMs at baseline,
and change from baseline in EIMs were determined at the end of the treatment period (weeks
8 or 52J, or at early termination.

Results: At baseline of OCTAVE Induction 1 and 2, and OCTAVE Sustain, 27.0% and 9.0% of
patients had a history of EIMs (prior or active), respectively. Patients treated with tofacitinib
10mg twice daily (BID) achieved remission and had endoscopic improvement in all studies,
irrespective of any history of EIMs. A greater proportion of patients had active peripheral
arthritis at baseline of OCTAVE Induction 1 and 2 versus OCTAVE Sustain. In OCTAVE Induction
1 and 2, similar proportions of tofacitinib and placebo-treated patients with active peripheral
arthritis experienced either no change (81.3% and 85.7%, respectively) or an improvement
(15.6% and 14.3%, respectively). By week 52 of OCTAVE Sustain, improvements in active
peripheral arthritis were only observed in tofacitinib-treated patients (16.7% and 33.3% with
tofacitinib 5 and 10mg BID, respectively).

Conclusion: Any history of EIMs did not influence the efficacy of tofacitinib 10mg BID for
induction or maintenance of UC. The most common active EIM was peripheral arthritis, for
which many patients in OCTAVE Induction 1 and 2, and OCTAVE Sustain, reported improvement
or no change from baseline with tofacitinib treatment.
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Introduction

Ulcerative colitis (UC) is a chronic inflammatory
condition, characterized by mucosal inflammation
in the colon.! In addition to gastrointestinal symp-
toms, up to one third of patients with UC experi-
ence extraintestinal manifestations (EIMs).! EIMs
can have a major impact on patients’ quality of life

and increase the morbidity and disability of
patients with UC.%>3 The presence of EIMs has
previously been reported significantly to increase
the risk of poor clinical outcomes, such as lower
remission rates.* The clinical presentation of
EIMs is diverse and typically can involve the fol-
lowing four organs: skin (erythema nodosum,
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pyoderma gangrenosum, psoriasis, aphthous sto-
matitis); joints (peripheral arthritis, axial arthrop-
athy); hepatobiliary tract (primary sclerosing
cholangitis); and eyes (uveitis and episcleritis).>
The relationship between EIMs and UC activity
has been reported to vary depending on the type
of EIM; some EIMs — such as peripheral arthritis
(large joints) — parallel intestinal disease activity,
whereas others — such as uveitis — follow an inde-
pendent course.>’ EIMs may occur before the
onset of intestinal disease,? and the presence of
one EIM increases the likelihood of a patient
developing subsequent EIMs.8 Female gender,
older age, smoking, longer disease duration, and
markers of severe disease [including inflamma-
tory bowel disease (IBD)-related surgery and
treatment with tumor necrosis factor inhibitors
(TNFis)] are known risk factors for EIMs of
arthritis and arthralgia.®

Like UC, the pathogenesis of EIMs involves a
combination of genetic, immune response, and
environmental factors,>10 although the mecha-
nism underlying the development of EIMs is not
clearly understood; one hypothesis suggests that
an immune response may result from shared
epitopes between the gastrointestinal mucosa and
extraintestinal sites.!? In patients with UC, there
is limited evidence regarding the efficacy of spe-
cific EIM treatments.!! A systematic review inves-
tigating the efficacy and effectiveness of TNFis in
the treatment of EIMs reported that TNFis had a
clinical benefit on musculoskeletal, cutaneous,
and ocular EIMs; however, due to small sample
sizes and a limited number of studies, definitive
conclusions could not be drawn.!! Although
treatment with TNFis can be beneficial for the
management of EIMs, approximately a third of
patients with UC fail to respond to TNFi induc-
tion therapy, and relapse in responders is com-
mon, with 23-46% of patients losing response
over time.!2

Tofacitinib is an oral, small molecule Janus kinase
inhibitor for the treatment of UC, rheumatoid
arthritis, and psoriatic arthritis.!> The efficacy
and safety of tofacitinib has been demonstrated in
patients with moderately to severely active UC in
three phase III studies [two identical 8-week
induction studies (OCTAVE Induction 1 and 2)
and a 52-week maintenance study (OCTAVE
Sustain)].'4¢ Tofacitinib acts by preferentially
inhibiting JAK1 and JAK3 with reduced inhibi-
tion for JAK2 and tyrosine kinase 2 which, in

turn, inhibits the signal transduction activity by
the surface receptors for multiple cytokines.!>
The JAK-STAT pathway has been shown to play
a role in the pathogenesis of some inflammatory
joint and cutaneous conditions,!%!7 and has been
shown to be upregulated in cutaneous EIMs.!8
The objectives of this study were to understand
the impact of tofacitinib treatment on the under-
lying EIM (if present and active at baseline), and
to understand how prior or active EIMs influence
the response to tofacitinib over time.

Methods

Patients and study design

OCTAVE Induction 1 and 2 (NCT01465763
and NCTO01458951) were two identical, 8-week,
phase III randomized, double-blind, placebo con-
trolled trials that evaluated the efficacy and safety
of tofacitinib as induction therapy for patients
with UC.!4 Full eligibility criteria have previously
been reported in detail.!# Briefly, eligible patients
(aged =18years) were required to have a diagno-
sis of moderately to severely active UC defined by
a total Mayo score of =6, with a rectal bleeding
subscore of =1 and an endoscopic subscore of
=2. Patients were also required to have failed or
be intolerant to conventional therapy for UC
[corticosteroids, azathioprine, 6-mercaptopurine,
or TNFis (infliximab or adalimumab)]. Only
patients who achieved a clinical response at week
8 of OCTAVE Induction 1 and 2 (defined as a
decrease from induction study baseline total Mayo
score of =3 points and =30%, plus a decrease in
rectal bleeding subscore of =1 point or an abso-
lute rectal bleeding subscore of 0 or 1) were eligi-
ble to enter the maintenance study, OCTAVE
Sustain. OCTAVE Sustain (NCT01458574) was
a 52-week, phase III randomized, double-blind,
placebo controlled trial that evaluated the effi-
cacy and safety of tofacitinib as maintenance
therapy for patients with UC.1# Patients with, or
evidence of, suspected liver disease were excluded
from the studies.

All three phase III studies were carried out from
April 2012 to May 2016. These studies were con-
ducted in accordance with the Declaration of
Helsinki and the International Conference on
Harmonization Good Clinical Practice Guidelines
and were approved by the institutional review
boards and/or independent ethics committees at
each of the investigational centers participating in
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the studies, or a central institutional review board.
All patients provided written informed consent.

Treatment

Patients in OCTAVE Induction 1 and 2 were ran-
domly assigned (4:1) to receive tofacitinib 10mg
twice daily (BID) or placebo for 8 weeks. Patients
in OCTAVE Sustain were randomly assigned
(1:1:1) to receive tofacitinib 5mg BID, tofacitinib
10mg BID, or matched placebo for 52weeks.
Patients were permitted to use concomitant oral
corticosteroids (up to 25mg/day oral prednisone
or equivalent, providing the dose was stable within
2weeks of baseline; tapering of corticosteroids was
mandatory during OCTAVE Sustain), 5-amino-
salicylate, or sulfasalazine (stable dose within
4weeks of baseline). Prohibited concomitant med-
ications included: azathioprine, 6-mercaptopurine,
methotrexate, cyclosporine, mycophenolate, tac-
rolimus, interferon, TNFis, and intravenous or
rectally administered corticosteroids.

Assessments

A complete medical history, including any history
(prior or active) of EIMs (yes/no) was obtained at
baseline of OCTAVE Induction 1 and 2, and the
status of EIMs was updated at baseline of
OCTAVE Sustain. EIMs were selected from a
predefined list, specified as being prior (not cur-
rently active) or active, and included: peripheral
arthritis, oral ulcer/stomatitis, erythema nodo-
sum, thromboembolic disorder, uveitis/iritis, sac-
roiliitis, pyoderma gangrenosum, myopathy,
scleritis/episcleritis, and ankylosing spondylitis.
The frequency and proportion of patients with
any history of EIMs, and predefined prior (not
currently active) and active EIMs, are reported at
baseline of OCTAVE Induction 1 and 2, and
OCTAVE Sustain. Change from baseline in
EIMs was determined at the end of the treatment
period (week 8 in OCTAVE Induction 1 and 2;
week 52 in OCTAVE Sustain), or at early termi-
nation, and was categorized as: no change or new
occurrence for patients who never had an EIM at
baseline; no change or worsened for patients with
past but not active EIMs at baseline; no change,
worsened or improved for patients with active
EIMs at baseline. Week 8 rates of remission (total
Mayo score of <2, with no individual subscore
>1 and a rectal bleeding subscore of 0) and endo-
scopic improvement (Mayo endoscopic subscore
of =<1; defined as ‘mucosal healing’ in the

OCTAVE protocols), stratified by the presence of
prior or active EIMs (as determined by the inves-
tigator) at baseline were evaluated. Remission,
endoscopic improvement and steroid-free remis-
sion (remission, in addition to not requiring any
treatment with corticosteroids for at least 4 weeks
prior to the visit) were evaluated at week 52 in
OCTAVE Sustain.

Statistical analysis

Analyses were performed in the full analysis set
(FAS), defined as all randomly assigned patients,
and were based on patients with non-missing
data in OCTAVE Induction 1 and 2, and
OCTAVE Sustain. For rates of remission, endo-
scopic improvement, and steroid-free remission,
treatment differences (difference from placebo)
and 95% confidence intervals (Cls) were calcu-
lated using normal approximation, and p values
were based on chi-squared test by subgroups of
EIM (yes/no) at baseline. For efficacy outcomes
derived from the total Mayo score, non-responder
imputation (NRI) was used for imputation of
missing data. Patients were treated as non-
responders after the time of discontinuation up
to the visit they would have reached if they had
stayed in the study.

Results

OCTAVE Induction 1 and 2

In total, 1139 patients were randomly assigned to
receive treatment (tofacitinib 10 mg BID, n=905;
placebo, n=234) in OCTAVE Induction 1 and 2.
Four patients with missing data were excluded
from the analysis of EIMs. Of the patients with
non-missing data (NI=1135), 307 (27.0%) had
any history of EIMs at baseline (Table 1). The
most frequently reported active EIMs were
peripheral arthritis (11.2%), sacroiliitis (1.0%),
and oral ulcers/stomatitis (0.7%; Table 1). Four
patients (0.4%) were classified as having an active
thromboembolic disorder at induction baseline,
as reported by the investigator (Table 1). All of
these patients had a history of prior thromboem-
bolic events that were being controlled by medi-
cation. One patient had a past medical history of
deep vein thrombosis (DVT), and ongoing
‘venous insufficiency’ and was receiving tinzapa-
rin as prophylaxis for DVT. One patient with a
present medical history of venous thrombosis,
hypertension, and left ventricular hypertrophy
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Table 1. Summary of prior or active EIMs at baseline in OCTAVE Induction 1 and 2, and OCTAVE Sustain.

EIM

OCTAVE Induction 1 and 2 (N7=1135)

OCTAVE Sustain (N7=591)

History (prior/active) of EIM,2 n (%)

307 (27.0)

53 (9.0)

EIM by category, n (%)

Prior, but not currently active

Currently active Currently active

Peripheral arthritis 79 (7.0)
Oral ulcer/stomatitis 71 (6.3)
Erythema nodosum 37 (3.3)
Thromboembolic disorder® 26 (2.3)
Uveitis/iritis 17 (1.5)
Sacroiliitis 9(0.8)
Pyoderma gangrenosum 9(0.8)
Myopathy 6 (0.5)
Scleritis/episcleritis 7(0.6)
Ankylosing spondylitis 2(0.2)

127 (11.2) 21(3.6)
81(0.7) 21(0.3)
31(0.3) 1(0.2)
4(0.4)¢ 2(0.3)
31(0.3) 21(0.3)
11(1.0) 410.7)
2(0.2) 0(0.0)
4(0.4) 0(0.0)
1(0.1) 1(0.2)
5(0.4) 0(0.0)

Data are based on the number of patients with non-missing data.
aThe number (%) of patients who reported any EIM (prior or active) in each study. Some patients reported more than one EIM.
bAs reported by the investigator. Past medical history of thromboembolic events collected.

As reported by the investigator.
DVT, deep vein thrombosis; EIM, extraintestinal manifestation; n, number of patients in each category; N7, number of patients with non-missing data.

was receiving concomitant medication (amlodi-
pine, atenolol, and irbesartan) prior to and during
the study. One patient with a medical history of
lower limb vein thrombosis was receiving enoxa-
parin sodium prior to and during the study for
low leg phlebothrombosis. One patient with a
present medical history of central venous throm-
bosis was receiving warfarin prior to and during
the study for cerebral venous sinus thrombosis. A
full description of thromboembolic events occur-
ring during the tofacitinib UC clinical program
have been reported previously.1®

In OCTAVE Induction 1 and 2, similar propor-
tions of patients had prior or active EIMs at base-
line across treatment groups, the most common
being peripheral arthritis (Figure 1). At baseline,
10.9% (98/902) of patients in the tofacitinib 10 mg
BID group had currently active peripheral arthritis
and 7.8% (70/902) of patients had prior, but not
currently active, peripheral arthritis, compared
with 12.4% (29/233) and 3.9% (9/233) of patients,
respectively, in the placebo group. Two patients
enrolled into OCTAVE Induction 1 and 2 had a
medical history of primary sclerosing cholangitis.

For remission at week 8 [Figure 2(A)], a statisti-
cally significant effect of treatment with tofaci-
tinib 10mg BID wersus placebo was observed in
patients with any history of EIMs at baseline [dif-
ference from placebo 14.2% (95% CI 7.6-20.9);
$»<0.01] and without any history of EIMs at
baseline [10.6% (95% CI 5.9-15.3); p<<0.001].
For endoscopic improvement at week 8 [Figure
2(B)], a statistically significant effect of treatment
with tofacitinib 10mg BID wersus placebo was
observed in patients with any history of EIMs at
baseline [difference from placebo 16.3% (95% CI
5.8-26.9); p<0.05] and without any history of
EIMs at baseline [16.0% (95% CI 9.8-22.2);
$»<0.0001]. The proportions of patients who
achieved remission or endoscopic improvement
were numerically similar within treatment groups,
regardless of any history of EIMs at baseline.

Change from baseline in EIMs in OCTAVE

Induction T and 2

For all EIMs, other than peripheral arthritis and
oral ulcers/stomatitis, the number of patients
reporting an improvement, worsening, Or new
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Tofacitinib
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< Prior, but not currently active [l ]
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Proportion (%) of patients with EIMs at BL

Figure 1. EIMs experienced by patients at baseline by treatment group in OCTAVE Induction 1 and 2.
Percentages represent the proportion of patients with prior or active EIMs at OCTAVE Induction baseline in placebo (N7=233)

or tofacitinib 10mg BID (N7=902) groups.

BID, twice daily; BL, baseline; EIM, extraintestinal manifestation; N7, number of patients with non-missing data.

occurrence at week 8 of OCTAVE Induction
1 and 2 was less than five.

Similar proportions of patients with baseline active
peripheral arthritis reported no change [tofacitinib
10mg BID, 78/96 (81.3%); placebo, 24/28
(85.7%)] or an improvement [tofacitinib 10mg
BID, 15/96 (15.6%); placebo, 4/28 (14.3%)] from
baseline at week 8. Three (3.1%) tofacitinib-
treated patients experienced worsening of symp-
toms [Figure 3(A)]. These three patients with
worsening of symptoms all received corticosteroids
prior to enrollment into OCTAVE Induction 1
and 2 and continued to receive concomitant corti-
costeroids during the study. In patients who never
had peripheral arthritis at baseline, there were nine
new occurrences [tofacitinib 10mg BID, 6/704
(0.9%); placebo, 3/191 (1.6%)] [Figure 3(A)].

For oral ulcers/stomatitis, improvements were
observed in three [tofacitinib 10mg BID, 3/8
(37.5%)] tofacitinib-treated patients with active
symptoms at baseline. Worsening symptoms were
observed in two [2/16 (12.5%)] placebo-treated
patients with a prior history (but no active symp-
toms at baseline) and there were six new

occurrences in patients who had never had oral
ulcers/stomatitis at baseline [tofacitinib 10mg
BID, 5/807 (0.6%); placebo, 1/211 (0.5%)]. See
Supplemental Table 1 for a full list of new occur-
rences of EIMs.

OCTAVE Sustain

Overall, 592 patients with clinical response at
week 8 of OCTAVE Induction 1 and 2 were ran-
domly assigned to receive treatment in OCTAVE
Sustain (tofacitinib 5 mg BID, »=198; tofacitinib
10mg BID, n=196; placebo, #=198). One
patient (randomly assigned to receive tofacitinib
10mg BID) with missing data was excluded from
the analysis (N1=591). In total, 53 (9.0%)
patients had any history of EIMs at baseline. The
most frequently reported active EIMs at baseline
of OCTAVE Sustain were peripheral arthritis
(3.6%) and sacroiliitis (0.7%; Table 1). A greater
proportion of patients had active peripheral
arthritis at baseline of OCTAVE Induction 1 and
2 compared with baseline of OCTAVE Sustain.

In OCTAVE Sustain, the proportions of patients
with active peripheral arthritis at baseline were
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A)

Proportion (%) of patients in
remission at week 8

N
n

HPlacebo W Tofacitinib 10 mg BID 501
A=14.2 A=10.6 451

95% Cl: 7.6-20.9 95% CI: 5.9-15.3
p<0.01 p<0.001 40
35

EIM at baseline (Yes)

58
2

C:

17.7

17.5

Proportion (%) of patients with endoscopic
improvement at week 8

EIM at baseline (No)

175 653
12 114

249
44

N
n

B Placebo  HE Tofacitinib 10 mg BID
A=16.3 A=16.0
95% ClI: 5.8-26.9 95% Cl: 9.8-22.2
p<0.05 p<0.0001

30.1 29.7

EIM at baseline (Yes)

EIM at baseline (No)

175 653
24 194

58 249
8 75

Figure 2. Proportion of patients in remission (A}, and with endoscopic improvement (B) at week 8 in OCTAVE Induction 1 and 2, by
EIM status at baseline (FAS, NRI, central read).
A, difference from placebo; BID, twice daily; Cl, confidence interval; EIM, extraintestinal manifestation; FAS, full analysis set; n, number of patients

with efficacy response; N, number of evaluable patients; NRI, non-responder imputation.

higher in the placebo [12/198 (6.1%)] and tofaci-
tinib 5mg BID [6/198 (3.0%)] groups versus the
tofacitinib 10mg BID group [3/195 (1.5%)].
Similar proportions of patients in each treatment
group were observed for other active EIMs at
baseline (Table 2).

Two patients (0.3%) were classified as having an
active thromboembolic disorder at maintenance
baseline. This included one patient (with active
thromboembolic disorder at induction baseline)
with a present medical history of venous throm-
bosis, hypertension, and left ventricular hypertro-
phy who was receiving concomitant medication
(amlodipine, atenolol, and irbesartan) prior to
and during the study and one patient with a medi-
cal history of lower limb vein thrombosis who was
receiving rivaroxaban prior to and during the
study for lower leg phlebothrombosis.

For remission and endoscopic improvement at
week 52, a statistically significant effect of treat-
ment with tofacitinib 10mg BID wersus placebo
was observed for patients with and without any
history of EIMs at baseline [Figure 4(A) and (B)].
Treatment effects of tofacitinib 5mg BID wersus
placebo were statistically significant for remission
in patients with and without any history of EIMs,
and for endoscopic improvement in patients with-
out any history of EIMs. Of patients in remission

at baseline of OCTAVE Sustain, steroid-free sus-
tained remission was achieved at week 52 in sig-
nificantly more patients treated with tofacitinib 5
and 10mg BID wversus placebo, regardless of the
history of active EIMs at baseline [Figure 4(C)].

Change from baseline in EIMs in OCTAVE

Sustain

In OCTAVE Sustain, most patients with active
peripheral arthritis at baseline experienced no
change at week 52 [tofacitinib 5mg BID, 5/6
(83.3%); tofacitinib 10mg BID, 2/3 (66.7%);
placebo, 9/11 (81.8%)] [Figure 3(B)]. Two tofac-
itinib-treated patients [tofacitinib 5mg BID, 1/6
(16.7%); tofacitinib 10mg BID, 1/3 (33.3%)]
experienced an improvement at week 52. Two
[2/11 (18.2%)] placebo-treated patients reported
a worsening of symptoms [Figure 3(B)]. In
OCTAVE Sustain, for patients who had a prior
history of peripheral arthritis but had no symp-
toms at baseline, worsening symptoms occurred
in two [2/7 (28.6%)] placebo-treated patients and
no tofacitinib-treated patients. Overall, 11
patients who had never had peripheral arthritis at
baseline reported a new occurrence during
OCTAVE Sustain [tofacitinib 5mg BID, 4/181
(2.2%); tofacitinib 10mg BID, 3/186 (1.6%);
placebo, 4/173 (2.3%)]. For all other EIMs, the
number of patients reporting an improvement,
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n 173 181 186 7 7 3 11 6 3

Figure 3. Peripheral arthritis: change from OCTAVE Induction baseline at week 8 or early termination (A) and
change from OCTAVE Sustain baseline at week 52 or early termination (B), by EIM status.

BID, twice daily; BL, baseline; EIM, extraintestinal manifestation; n, number of patients in the specified category with non-
missing values at week 8/early termination or week 52/early termination.

worsening, or new occurrence at week 52 of
OCTAVE Sustain was <3. See Supplemental
Table 1 for further details of new occurrences of
EIMs.

Discussion

EIMs in patients with UC are frequent and can
be disabling, hence their management represents
a challenge in clinical practice. In this post-hoc
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Table 2. EIMs experienced by patients at baseline by treatment group following re-randomization into OCTAVE Sustain.

EIM

Proportions of patients with active EIM at baseline of OCTAVE Sustain

EIM by category, n (%)

Placebo (N7=198)

Tofacitinib 5mg BID (N7=198) Tofacitinib 10mg BID (N7=195)

Peripheral arthritis 12 (6.1)
Oral ulcer/stomatitis 0(0.0)
Erythema nodosum 0(0.0)
Thromboembolic disorder? 1(0.5)
Uveitis/iritis 1(0.5)
Sacroiliitis 1(0.5)
Scleritis/episcleritis 0(0.0)

6(3.0)
1(0.5)
0(0.0)
0(0.0)
0(0.0)

3(1.5)
0 (0.0)

3(1.5)
1(0.5)
1(0.5)
1(0.5)
1(0.5)

0(0.0)
1(0.5)

Percentages represent the proportion of patients with active EIMs at OCTAVE Sustain baseline in placebo (N7=198), tofacitinib 5mg BID (N7=198),
and tofacitinib 10mg BID (N7=195) groups. No patients had active pyoderma gangrenosum, myopathy, or ankylosing spondylitis at OCTAVE Sustain

baseline.

aAs reported by the investigator. Past medical history of thromboembolic events collected.
BID, twice daily; EIM, extraintestinal manifestation; n, number of patients in each category; N7, number of patients with non-missing data.
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Figure 4. Proportion of patients in remission (A), with endoscopic improvement (B), and sustained steroid-free remission (C), at
week 52 in OCTAVE Sustain, by EIM status at baseline (FAS, NRI, central read).

A, difference from placebo; BID, twice daily; Cl, confidence interval; EIM, extraintestinal manifestation; FAS, full analysis set; N, number of evaluable
patients; n, number of patients with efficacy response; NRI, non-responder imputation.

analysis, we investigated the efficacy of tofacitinib OCTAVE program. The EIMs were predefined
on remission and endoscopic improvement in and data were collected in a prospective fashion
patients with EIMs, and the impact of tofacitinib from all patients enrolled in the OCTAVE pro-
treatment on underlying EIMs in patients with gram. In OCTAVE Induction 1 and 2, and
moderately to severely active UC enrolled in the OCTAVE Sustain, 27.0% and 9.0% of patients
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had any history of EIMs at baseline, respectively.
Consistent with previous reports, the most com-
mon EIM observed was peripheral arthritis.!»20
Among patients with UC, peripheral arthritis
does not tend to cause bone erosion or deformity,
unlike psoriatic arthritis and other inflammatory
arthropathies.?!

The presence of EIMs has previously been
reported to increase the risk of poor clinical out-
comes, such as lower remission rates.* During
induction and maintenance therapy, patients with
and without any history of EIMs at baseline were
shown to respond to tofacitinib treatment, with
numerically similar proportions of patients receiv-
ing tofacitinib 10mg BID achieving remission
and endoscopic improvement. Furthermore,
treatment effects of tofacitinib 10mg BID (i.e.
differences from placebo) were numerically simi-
lar for patients with and without any history of
EIMs at baseline. Among patients receiving
tofacitinib 5mg BID with any history of EIMs at
baseline in OCTAVE Sustain, a numerically
lower proportion achieved remission and endo-
scopic improvement versus patients receiving
tofacitinib 10mg BID, and wversus patients with-
out any history of EIMs at baseline of OCTAVE
Sustain. However, the proportion of patients in
the tofacitinib 5mg BID treatment group who
achieved these efficacy endpoints was signifi-
cantly higher than in the placebo group, regard-
less of any history of EIM at baseline of OCTAVE
Sustain. While a greater proportion of patients
had active peripheral arthritis at OCTAVE
Induction baseline compared with OCTAVE
Sustain baseline, this could be due to study
design; whereby only patients with clinical
response at week 8 of OCTAVE Induction 1 and
2 were enrolled into OCTAVE Sustain, poten-
tially selecting out patients with more refractory
disease and associated EIMs.

TNFis are thought to be effective for the treat-
ment of EIMs, and a systematic review concluded
that they are beneficial for the treatment of mus-
culoskeletal, cutaneous, and ocular manifesta-
tions.!! Despite being beneficial in the treatment
of EIMs, it is accepted that treatment with TNFis
can induce paradoxical inflammation which is
considered a drug-class effect of TNFis and is
usually reversible on drug cessation.> During
OCTAVE Induction 1 and 2 and OCTAVE
Sustain, few new occurrences of EIMs were
reported. For patients who had never had

peripheral arthritis at baseline, similar proportions
of new occurrences were observed across treat-
ment groups. Of note, corticosteroid tapering was
mandatory during OCTAVE Sustain. Previous
studies of EIMs in patients treated with vedoli-
zumab reported an association between corticos-
teroid withdrawal and worsening of EIMs, with an
increase in the incidence of arthritis/arthralgia in
patients receiving corticosteroids at baseline in the
weeks following corticosteroid decrease.??

The best way to reduce the burden of many EIMs
is to treat the underlying bowel inflammation
associated with UC; however, not all EIMs paral-
lel intestinal disease activity.?> Here, our observa-
tions demonstrated that for patients with active
peripheral arthritis at baseline, similar proportions
of tofacitinib and placebo-treated patients reported
an improvement or no change in symptoms by
week 8 of OCTAVE Induction. In contrast, by
week 52 of OCTAVE Sustain, improvements
were only observed in tofacitinib-treated patients.
These findings indicate that longer treatment peri-
ods may be required to observe more improve-
ments in symptoms of peripheral arthritis with
tofacitinib treatment versus placebo. The number
of patients with active peripheral arthritis at base-
line of OCTAVE Sustain was low; therefore, these
results should be interpreted with caution.

The effectiveness of TNFis (infliximab, adali-
mumab, and certolizumab pegol) on EIM evolu-
tion was assessed in patients in the Swiss IBD
Cohort Study.?* TNFi treatment was more fre-
quent among patients with EIMs wversus those
without EIMs, with infliximab most commonly
prescribed. Clinical response of underlying EIMs
was observed in approximately 72% of patients,
with the greatest response seen for psoriasis
(100%), erythema nodosum (80%), aphthous
stomatitis (78%), peripheral arthritis (73%), and
uveitis (72%).24 The benefit of tofacitinib treat-
ment for EIMs in UC has recently been demon-
strated in a case report in which a patient with
UC and inflammatory arthritis, who progressed
on vedolizumab, was observed to achieve remis-
sion of inflammatory arthritis with extended
release tofacitinib plus vedolizumab.?> In a sepa-
rate case report, a patient with UC and spondy-
loarthropathy, who had experienced neurological
complications following infliximab treatment,
was treated with tofacitinib in combination with
vedolizumab, and achieved clinical remission of
both their UC and rheumatological symptoms.2®
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The post-hoc analysis of data from OCTAVE
Induction 1 and 2 presented here is subject to
some limitations. Patient numbers were low and
did not permit a conclusion on the effect of tofac-
itinib on EIM symptoms. Due to protocol design,
any history of overall EIMs includes patients
with both prior and active EIMs. The collection
of data via a pre-defined EIM list did not include
a specific arthralgia category, distinct from the
peripheral arthritis category. Arthralgia, joint
pain in the absence of inflammation, is also com-
mon in patients with IBD and may be partly due
to an initial adverse reaction associated with thio-
purine therapy or the withdrawal of corticoster-
oids.2! There is currently no standardized
approach for evaluating EIMs in UC clinical tri-
als, making data interpretation and comparisons
to different therapies difficult.2’” Data on EIMs
were collected at baseline of OCTAVE Induction
1 and 2 and updated at baseline of OCTAVE
Sustain, but patients were not assessed by board
certified experts in those particular conditions.
Arthropathies were not adjudicated by a rheuma-
tologist and therefore the type and cause could
be challenging to diagnose accurately. Analysis of
how EIM responses relate to intestinal outcomes
would provide a worthwhile extension of the cur-
rent research.

In conclusion, this analysis demonstrated that the
incidence of EIMs at baseline in OCTAVE
Induction 1 and 2 was consistent with previous
reports in patients with UC. Patients with and
without EIMs were shown to respond to tofaci-
tinib treatment with generally similar treatment
effects on UC endpoints. The most common
active EIM was peripheral arthritis, for which
many patients in OCTAVE Induction 1 and 2
and OCTAVE Sustain, reported improvement or
no change from baseline with tofacitinib treat-
ment. Further studies are warranted to elucidate
more fully the effectiveness of tofacitinib, espe-
cially with extended use beyond induction, for
carefully defined EIMs in patients with UC.
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