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Summary

Background: Tofacitinib is an oral, small molecule Janus kinase inhibitor that is
being investigated for inflammatory bowel disease.

Aims: This 48-week open-label extension study primarily investigated long-term
safety of tofacitinib 5 and 10 mg b.d. and secondarily investigated efficacy as main-
tenance therapy in patients with Crohn's disease.

Methods: Patients who had completed the phase 2b maintenance study, or with-
drawn due to treatment failure, were enrolled. Patients in remission (Crohn's disease
activity index <150) at baseline received tofacitinib 5 mg b.d.; all others received
10 mg b.d. A single dose adjustment was allowed after 8 weeks’ fixed, open-label
treatment.

Results: Sixty-two patients received tofacitinib 5 mg b.d.; 88 received 10 mg b.d.
Both groups had similar rates of adverse events and serious infections. Crohn's dis-
ease worsening was the most frequent adverse event for tofacitinib 5 (33.9%) and
10 mg b.d. (19.3%). Patients not in remission at baseline, receiving 10 mg b.d., had
higher rates of serious adverse events (19.3%) and discontinuation attributed to
insufficient clinical response (30.7%) vs 5 mg b.d. (8.1% and 9.7%, respectively). At
week 48, of patients with baseline remission receiving 5 mg b.d., 87.9% maintained
remission and 75.0% sustained remission as observed (46.8% and 38.7%, respec-
tively, by non-responder imputation). Study design prevented between-dose efficacy
comparisons.

Conclusions: No new safety signals emerged. Although both doses showed generally
similar safety outcomes for overall adverse events, serious adverse events were more
frequent for tofacitinib 10 than 5 mg b.d. Discontinuation due to insufficient clinical
response was lower among patients in remission at baseline. ClinicalTrials.gov:
NCT01470599.
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1 | INTRODUCTION

Crohn's disease is a chronic, progressive inflammatory disease of the
gastrointestinal tract! that has a significant impact on patients’ qual-
ity of life.2 Current therapies for Crohn's disease include corticos-
teroids, thiopurines, methotrexate, anti-tumour necrosis factor «
antibodies, anti-integrin antibodies and anti-p40 antibodies.®> How-
ever, not all patients respond to these medications, leaving an unmet
need for novel therapies.*

Tofacitinib is an oral, small molecule Janus kinase inhibitor
approved in several countries for the treatment of ulcerative colitis.
It has also been investigated for Crohn's disease. The efficacy and
safety of tofacitinib for inducing and maintaining clinical remission
(defined as Crohn's disease activity index [CDAI] score <150) in
patients with moderate-to-severe Crohn's disease have previously
been investigated in two phase 2b studies.’ These induction and
maintenance studies showed a modest treatment effect of tofacitinib
compared with placebo, although the primary induction efficacy end-
point of clinical remission at week 8 was not significantly different
from placebo. After 26 weeks of maintenance therapy, a higher pro-
portion of patients receiving tofacitinib 10 mg twice daily (b.d.)
showed clinical response-100 (defined as a CDAI score reduction of
at least 100 points from baseline) or remission vs placebo, although
these differences were also not statistically significant.’

Here, we present results of a phase 2b open-label extension
study that evaluated the safety and tolerability of tofacitinib, and
exploratory efficacy over 48 weeks of treatment and 4 weeks of

follow-up.

2 | MATERIALS AND METHODS

2.1 | Study design

This was a phase 2b, open-label, multicentre, 48-week extension
study, followed by a 4-week safety follow up (ClinicalTrials.gov:
NCT01470599). Patients in clinical remission at week 26 of the
phase 2b maintenance study (NCT01393899; baseline of open-label
extension study), who were receiving either placebo, tofacitinib 5 or
10 mg b.d., were assigned tofacitinib 5 mg b.d. in this open-label
extension study. All other patients, who were not in clinical remission
at week 26 of the phase 2b maintenance study, including those with
an early termination visit due to treatment failure, received tofacitinib
10 mg b.d., regardless of blinded prior maintenance study treatment.
A single dose adjustment from 5 to 10 mg b.d. or vice versa was
allowed at the physician's discretion after the initial 8 weeks of fixed,
open-label treatment (Figure 1). This study was conducted at 57 cen-
tres in 17 countries (File S1), between 23 April 2012 and 25 July
2016. Details of protocol amendments are presented in File S2.

This study was approved by the institutional review board or
independent ethics committee for each centre and conducted in

accordance with the Declaration of Helsinki and in compliance with
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all International Conference on Harmonisation Good Clinical Practice

Guidelines. All patients provided written informed consent.

2.2 | Study patients

To be eligible for this study, patients with Crohn's disease had either
completed the 26-week, double-blind, maintenance study or had
withdrawn from the maintenance study after meeting pre-specified
treatment failure criteria. Maintenance study treatment failure was
defined as meeting both of the following criteria on two consecutive
visits, at least 2 weeks apart, in patients who had completed
>4 weeks of treatment in the maintenance study: an increase in
CDAI > 100 points from maintenance study baseline value and an
absolute CDAI score >175 points. Patients with active (draining) fis-
tulae, intra-abdominal or perineal collection, or abscess were
excluded. Full details of eligibility criteria and prohibited concomitant
medications are included in Files S3 and S4.

All patients who withdrew early or completed the open-label
extension study received a safety follow-up Vvisit approximately
4 weeks after the last study medication dose. For patients who dis-
continued, study procedures were completed as per end of treat-

ment/early termination.

2.3 | Primary objective: safety outcomes

The primary objective was to investigate the long-term safety and tol-
erability of tofacitinib 5 and 10 mg b.d. in patients with Crohn's dis-
ease during the 48-week study and the 4-week follow-up. Safety
outcomes included incidence and severity of adverse events, classified
by Medical Dictionary for Regulatory Activities version 19.0 coding.
Abnormalities and changes from baseline were monitored for clinical
laboratory values, vital sign measurements, electrocardiogram mea-
surements and clinically significant changes in physical examination.
Safety endpoints of special interest were adjudicated, including major
adverse cardiovascular events, hepatic injury, opportunistic infection,
malignancy, gastrointestinal perforation and interstitial lung disease.
There was a histopathological central over-read of specimens from
potential malignancies, and the malignancy adjudication committee
reviewed clinical and histopathological results. Safety outcomes were
assessed at baseline, weeks 8, 16, 24, 36, 48 and 52. The 4-week
safety follow-up visit at week 52 represented the end of the study.

24 | Secondary objective and secondary efficacy
outcomes

The secondary objective was to investigate the effects of tofacitinib
maintenance therapy on clinical remission, patient quality of life, and
biomarkers measured by C-reactive protein and faecal calprotectin,
through 48 weeks.

Secondary binary efficacy outcomes included clinical remission,
sustained clinical remission (achieved clinical remission at both weeks

24 and 48) and steroid-free clinical remission at week 48 among
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FIGURE 1 Open-label extension study design. Patients were permitted to switch dose after week 8. If a patient discontinued early from
the open-label therapy, study procedures were to be completed as per end of treatment/early termination. b.d., twice daily; CDAI, Crohn's

disease activity index

patients receiving steroids at baseline. Other endpoints included
CDAI scores over time, time to relapse, serum high-sensitivity C-re-
active protein and faecal calprotectin over time, changes from base-
line, and corticosteroid use. Relapse was defined as an increase in
CDAI of >100 points from baseline, and an absolute CDAI score of
>220 points. The proportion of patients who relapsed, and the time
to relapse, was analysed for patients in clinical remission at baseline
who initially received tofacitinib 5 mg b.d. Also evaluated was the
proportion of patients switching (at the investigator's discretion)
from tofacitinib 5 to 10 mg b.d., or vice versa. Efficacy outcomes
were monitored through 48 weeks, to end of treatment, or to early

termination for those who discontinued the study.

2.5 | Patient-reported outcomes

The following patient-reported outcomes were collected during this
open-label extension study: the Inflammatory Bowel Disease Ques-
tionnaire (IBDQ),® the Short Form-36 v2 (SF-36v2; physical and
mental component summary scores [PCS/MCS] and eight domain
scores, with a 1-week recall)’ and the European Quality of Life
Five Dimensions Questionnaire (EQ-5D) and Visual Analogue Scale
(VAS) EQ-5D/VASE The inflammatory bowel disease Patient-
Reported Treatment Impact (PRTI; v2) comprised three endpoints
(patient satisfaction, preference for the study medication over their
previous treatment, and willingness to use the study treatment
again).?1°

Endpoints for IBDQ included: absolute scores and change from
baseline in IBDQ total score and domain scores (ie, bowel symptoms,
systemic symptoms, emotional function and social function) over
time, IBDQ clinical remission (total score >170) at week 48, absolute
scores and change from baseline in SF-36v2, EQ-5D/VAS over time,
and absolute scores for PRTI at week 48. IBDQ scores were
recorded at baseline, weeks 8, 24 and 48. SF-36v2 and EQ-5D/VAS
scores were recorded at baseline, weeks 24 and 48, and PRTI was

recorded at week 48. The number of patients hospitalised, and the

length of hospitalisations related to Crohn's disease, was collected at

every study visit.

2.6 | Statistical analyses

Descriptive summary statistics, including two-sided 95% confidence
intervals for efficacy, biomarkers and patient-reported outcome end-
points, were calculated based on observed data (no imputation of
missing data) by initially assigned dose group from the full analysis
set, defined as all patients who enrolled in the open-label extension
study. Additional summaries for clinical remission and sustained clini-
cal remission were also completed, based on nonresponder imputa-
tion and last observation carried forward. Kaplan-Meier estimates
and the median time to relapse for patients in clinical remission at
baseline were also reported. In accordance with the study design,
which assigned patients who were not in clinical remission at base-
line to tofacitinib 10 mg b.d., no statistical comparisons between 5
and 10 mg b.d. treatment groups were performed, due to the differ-
ence in study population. Safety endpoints were summarised for the
safety analysis set, defined as all patients enrolled in the open-label
extension study who received >1 dose of study medication. All
analyses were performed using SAS® 9.0 in Linux.

3 | RESULTS

3.1 | Patients

A total of 150 patients were enrolled in this study. Of these, 62
patients in remission at entry were assigned tofacitinib 5 mg b.d.,
and 88 patients with active disease were assigned 10 mg b.d. Of
those enrolled, 19 (30.6%) and 43 (48.9%) patients discontinued in
the 5 and 10 mg b.d. groups, respectively (Figure 2).

Patient demographics were similar between the tofacitinib
groups. There was a geographical spread of patients recruited to the
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study from across the study site locations (geographical regions
shown in Table S1). A greater proportion of patients assigned 10 mg
b.d. were taking corticosteroids and had higher mean CDAI scores
and higher median C-reactive protein and faecal calprotectin concen-
trations, compared with those receiving 5 mg b.d. (Table 1). lleo-
colonic disease location was recorded in a numerically higher

proportion of patients receiving tofacitinib 10 mg b.d. than 5 mg b.d.

3.2 | Safety outcomes

The proportion of patients with adverse events was 79.0% and
76.1% for tofacitinib 5 and 10 mg b.d., respectively (Table 2), and
the most frequently observed adverse events were Crohn's disease
worsening (33.9% and 19.3%, respectively). Nasopharyngitis and uri-
nary tract infection were the most frequently occurring infections
for tofacitinib 5 mg b.d. (both adverse events, 12.9%) and 10 mg b.d.
(both adverse events, 8.0%). Serious adverse events were recorded
in 8.1% and 19.3% of patients’ assigned tofacitinib 5 and 10 mg b.d.,
of which Crohn's disease worsening accounted for 4.8% and 10.2%,
respectively. Both tofacitinib 5 and 10 mg b.d. showed similar rates
of serious infections, with 3.2% and 2.3%, respectively.
Discontinuation due to insufficient clinical response was more
frequent for patients who entered the study not in remission, receiv-
ing 10 mg b.d. (30.7%), compared with 5 mg b.d. (9.7%). By investi-
gator decision, some cases of discontinuation due to insufficient

clinical response did not have an associated adverse event of
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Enrolled
N =150

worsening Crohn's disease recorded, and one patient discontinued
due to an adverse event of worsening Crohn's disease but did not
have this specified as a reason for insufficient clinical response. Lab-
oratory values meeting predetermined laboratory criteria for re-test
or discontinuation were similarly low for both tofacitinib groups.

During this study, there were no deaths, adjudicated cases of
cardiovascular events, interstitial lung disease or hepatic injury, or
malignancy (excluding non-melanoma skin cancer [NMSC]) (Table 2).
One case of basal cell carcinoma of the skin was reported in the
tofacitinib 10 mg b.d. group, and no cases of squamous cell carci-
noma. Three cases of nonserious herpes zoster (investigator-deter-
mined) occurred; one in the 5 mg b.d. group, and two in the 10 mg
b.d. group (one of which was a case of acute, primary varicella infec-
tion, confirmed by the study site, that was misadjudicated as a multi-
dermatomal herpes zoster reactivated infection). There were two
opportunistic infections: a single, mild (investigator-determined) case
of multidermatomal (non-adjacent or >2-6 adjacent dermatomes)
herpes zoster reported in the 5 mg b.d. group (study drug continued,
infection resolved with antiviral treatment); and one case of moder-
ate, systemic, disseminated, multidermatomal primary varicella infec-
tion in the 10 mg b.d. group (study drug discontinued, infection
resolved with antiviral therapy).

No cases with a preferred term of “intestinal perforation” were
reported, but one perineal fistula and one anal abscess in the
tofacitinib 10 mg b.d. group were adjudicated as gastrointestinal
perforation.

|
| Baseline CDAI <1501 |

Tofacitinib 5 mg b.d.
N =62

|
| Baseline CDAI >150" |

Tofacitinib 10 mg b.d.
N =88

Discontinuations Increased dose

N =19 (30.6%) to 10 mg b.d.
Adverse events: n =3 N =22 (35.5%)
Did not meet entrance criteria: n = 1

Discontinuations

N =43 (48.9%)
Adverse events: n = 10
Did not meet entrance criteria: n = 0

Decreased dose
to 5 mg b.d.
N =3 (3.4%)

Insufficient clinical response: n = 6
Lost to follow-up: n =2

No longer willing to participate

in study: n=3

Protocol violation: n =3
Other:n=1

Completed
N =43 (69.4%)

Insufficient clinical response: n = 27
Lost to follow-up: n =1
No longer willing to participate in

study: n=4

Protocol violation: n = 1

Other:n=0
Completed

N = 45 (51.1%)

FIGURE 2 Patient disposition diagram. Safety analyses patient population. Includes enrolled patients who received >1 dose of study
medication. N represents the total number of patients in each group; n represents the number of patients with events. ‘Dose assignment was
determined based on last available haematocrit result prior to open-label extension study entry. Baseline CDAI scores were recalculated using
baseline haematocrit results received after treatment assignment was determined. Therefore, one patient in the tofacitinib 5 mg b.d. group and
four patients in the 10 mg b.d. group had remission status that did not correspond to their initial dose assignment. b.d., twice daily; CDAI,

Crohn's disease activity index
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TABLE 1 Patient demographics and baseline characteristics TABLE 2 Adverse events and events of special interest in the
Tofacitinib  Tofacitinib open-label extension study
5 mg b.d. 10 mg b.d. Tofacitinib Tofacitinib
(N = 62)? (N = 88)% 5 mg b.d. 10 mg b.d.
Female, n (%) 30 (48.4) 41 (46.6) (N=627  (N=88]
Race, n (%) Duration of treatment, d; median (SD) 333.5 (95.1) 284.5(114.7)
White 49 (79.0) 71 (80.7) Exposure, patient-years 47.0 571
Black 2(3.2) 1(1.1) Switched dose groups after week 8, n 22 (35.5) 3 (3.4)
%
Asian 11 (17.7) 14 (15.9) ve)
Treatment-emergent adverse events, all causalities
Other 0 (0.0) 2 (2.3)
Patients with adverse events, n (%) 49 (79.0) 67 (76.1)
Mean age, y (SD) 41.0 (12.6) 38.2 (11.6)
. Patients with serious adverse events, n 5(8.1) 17 (19.3)°
Mean age of onset of Crohn's disease, 28.0 (9.8) 26.6 (10.9) .
b (%)
y (SD)
. . b Discontinuations
Duration of Crohn's disease, n (%)
Due to adverse events, n (%)° 3 (4.8) 10 (11.4)
<5y 17 (27.4) 26 (29.5)
Due to infections 2(3.2) 3(3.4)
5-<10y 13 (21.0) 19 (21.6)
Due to insufficient clinical response 6(9.7) 27 (30.7)
>10y 32 (51.6) 43 (48.9)
. . b Infections, n (%) 31 (50.0) 42 (47.7)
Disease location, n (%)
Serious infections, n (%) 2(3.2) 2 (2.3)
lleal alone 18 (29.0) 21 (23.9)
. Diarrhoea infectious 1(1.6) 0 (0.0)
Colonic alone 22 (35.5) 23 (26.1)
. Pyelonephritis 1 (1.6) 0 (0.0)
lleocolonic 22 (35.5) 43 (48.9)
o Anal abscess 0 (0.0) 1(1.1)
Missing 0 (0.0) 1(1.1)
. . R Vulvar abscess 0 (0.0) 1(1.2)
Prior tumour necrosis factor inhibitor 42 (67.7) 69 (78.4)
failure, n (%)° Adverse events of special of interest, n (%)
Prior immunosuppressant failure, n 43 (69.4) 68 (77.3) Death 0 (0.0) 0(0.0)
(%)° Herpes zoster? 1(1.6) 2 (2.3)
Use of corticosteroids at study entry, n 2 (3.2) 22 (25.0) Opportunistic infection®f 1 (1.6) 1(1.1)
a
(%) Malignancy (excluding NMSC)® 0 (0.0) 0 (0.0)
Baseline CDAI score, mean (SD)° 77.1 (43.2) 291 (95.8) NMSCE 0(0.0) 1118
Baseline C-r.eactlve protein 3.6 (18.6) 8.4 (30.1) Hepatic injury® 0 (0.0) 0 (0.0
concentration, mg/L; .
median (SD)? Intestinal perforation®' 0 (0.0) 0 (0.0)
Baseline faecal calprotectin 2550 (483.3) 512.0 (305.4) Interstitial lung disease® 0(00) 0(0.0)
concentration, mg/kg; Most frequently observed adverse events by preferred term
median (SD)? (frequency >8.0%), n (%)
Only patients not in remission were assigned tofacitinib 10 mg b.d. Crohn's disease worsening 21 (339) 7(19.3)
b.d., twice daily; CDAI, Crohn's disease activity index; SD, standard devia- Nasopharyngitis 8(12.9) 7 (8.0)
tion. . . . Urinary tract infection 8(12.9) 7 (8.0)
?Baseline characteristics at open-label extension study entry. . .
bBaseline information from the induction study (NCT01393626). Abdominal pain 7(11.3) 7(80)
“Baseline information from the maintenance study week 26 central labo- Gastroenteritis 7 (11.3) 2 (2.3)
ratory measurement. Il 5(8.1) 8(9.1)
Nausea 2(3.2) 9 (10.2)
3.3 | Exploratory efficacy outcomes Pyrexia 1 (1.6) 7 (8.0)
Arthralgia 5(8.1) 8(9.1)

This study had no primary efficacy endpoints; all efficacy endpoints,
Most frequently observed serious adverse events by preferred term

(frequency >8.0%), n (%)
Crohn's disease worsening 3(4.8) 9 (10.2)

patient-reported outcomes and biomarkers were exploratory end-
points. Dose adjustments were permitted post-week 8 at the investi-
gator's discretion. Twenty-two patients (35.5%) adjusted from
tofacitinib 5 to 10 mg b.d.: 16 patients at week 8, 4 patients at
week 16 and 2 patients at week 24. Three patients (3.4%) adjusted
from tofacitinib 10 to 5 mg b.d.: two at week 24 and one at week 36.
Among patients receiving tofacitinib 5 mg b.d. at week 48, Blood cholesterol increased 1(16) 0(0.0)
87.9% were in clinical remission and 75.0% in sustained clinical (Continues)

Laboratory changes of interest
Alanine aminotransferase increased 1(1.6) 0 (0.0)

Blood alkaline phosphatase increased 2(3.2) 0 (0.0)
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TABLE 2 (Continued)

Tofacitinib Tofacitinib
5 mg b.d. 10 mg b.d.
(N = 62)? (N = 88)°
Blood creatine phosphokinase 3 (4.8) 5(5.7)
increased
Liver function test increased 0 (0.0) 1(1.1)

Two sequential laboratory measurements, meeting criteria for
discontinuation’

Neutrophil counts 0 (0.0) 0 (0.0)
<750 neutrophils/mm?®

Lymphocyte counts 0 (0.0) 1(1.1)
<500 lymphocytes/mm?

Creatinine kinase elevation 0 (0.0 0 (0.0)
>10 x ULN

Haemoglobin <0.8 g/L or a decrease 1 (1.6) 1(1.1)

of >30% from baseline value

The adverse event of worsening Crohn's disease leading to discontinua-
tion was termed insufficient clinical response. Only patients who were
not in remission were assigned tofacitinib 10 mg b.d.

Infections that were reported as a serious adverse event are described in
the table as “serious infections.”

b.d., twice daily; NMSC, non-melanoma skin cancer; SD, standard devia-
tion; ULN, upper limit of normal.

?Patients evaluable for adverse events by initially assigned dose group.
PThree out of 17 patients experienced serious adverse events after the
4-week safety follow-up.

“Excluding worsened Crohn's disease attributed to insufficient clinical
response.

9No serious cases of herpes zoster were reported.

°Events based upon adjudication.

fAdjudicated opportunistic infections included the single case of herpes
zoster multidermatomal (non-adjacent or >2-6 adjacent dermatomes) in
the tofacitinib 5 mg b.d. group, and one case of primary varicella infec-
tion in the tofacitinib 10 mg b.d. group.

€Adjudicated malignancy events, including one case of basal cell carci-
noma.

"One case of biliary colic was adjudicated as unrelated to drug-induced
liver injury.

iAdverse event preferred term, including “perforation.” However, one
event of perineal fistula and one event of anal abscess in the tofacitinib
10 mg b.d. group were adjudicated as intestinal perforation.

iLaboratory values meeting predetermined criteria for discontinuation.

»

remission, as observed (Figure 3A, B). At week 48, when analysed by
last observation carried forward and nonresponder imputation,
85.5% and 46.8% of patients, respectively, achieved clinical remis-
sion; and 77.4% and 38.7%, respectively, achieved sustained clinical
remission. In the 5 mg b.d. group, median baseline C-reactive protein
was 3.6 mg/L. At week 48, of the 27 patients with baseline high-sen-
sitivity C-reactive protein <3 mg/L, 14 patients (51.9%) maintained
clinical remission, and of the 35 patients with baseline high-sensitiv-
ity C-reactive protein >3 mg/L, 15 patients (42.9%), maintained clini-
cal remission. Median baseline faecal calprotectin was 255.0 mg/kg.
Similarly, at week 48, of the 31 patients with baseline faecal calpro-
tectin <250 mg/kg, and the 31 patients with baseline faecal calpro-
tectin >250 mg/kg, 15 and 14 patients (48.4% and 45.2%),
respectively, maintained clinical remission for tofacitinib 5 mg b.d.

PANES ET AL.

The median time to relapse for patients in clinical remission at
baseline was 366 days for patients receiving tofacitinib 5 mg b.d.
The estimated relapse rate increased gradually over time for patients
in remission at baseline, and was greatest at week 48 (24.7%). A
Kaplan-Meier plot of probability of relapse is shown up to day 365
for patients receiving 5 mg b.d. who were in remission at baseline
(Figure 3C). Among all patients receiving 5 mg b.d., seven (11.3%)
were hospitalised due to Crohn's disease during the study.

At week 48, patients receiving tofacitinib 5 mg b.d. showed gen-
erally consistent mean CDAIl scores through week 48 (excepting
week 8), showing a median CDAI score at week 48 of 67.0, and a
week 48 mean change from baseline in CDAIl score of —4.8.
Decreases from baseline in C-reactive protein (4.6 mg/L) and faecal
calprotectin levels (—189.6 mg/kg) (Figure 4) were also observed at
week 48.

For patients receiving tofacitinib 10 mg b.d., 55.6% achieved clin-
ical remission and 34.3% achieved sustained clinical remission at
week 48, as observed (Figure 5). At week 48, when analysed by last
observation carried forward and nonresponder imputation, respec-
tively; 39.8% and 22.7% of patients achieved clinical remission, and
29.6% and 13.6% achieved sustained clinical remission. In the
tofacitinib 10 mg b.d. group, in which patients were not in remission
at baseline, 45 patients (51.1%) achieved remission at some point
during the study. The median time to remission, for those who
achieved it, was 60 days. Patients showed improvements in mean
CDAI score from baseline (-121.9), with a median CDAI score of
147.5 at week 48, and decreases from baseline in C-reactive protein
(=11.5 mg/L) and faecal calprotectin levels (—123.9 mg/kg) (Figure 6).
Fourteen patients (15.9%) receiving tofacitinib 10 mg b.d. were hos-
pitalised due to Crohn's disease during the study.

For tofacitinib 5 and 10 mg b.d. groups in this open-label exten-
sion study, remission data over time were summarised by doses pre-
viously received in the maintenance study (data for baseline through
week 48 are shown in Table S2). For patients initially assigned
tofacitinib 5 mg b.d. in this open-label extension study, who by study
design were in remission at baseline, there were 15, 20 and 27
patients who received placebo, tofacitinib 5 mg b.d. and 10 mg b.d.
in the maintenance study, respectively. Of these patients, 11, 11 and
11 patients remained in this open-label extension study to week 48;
and 10 (90.9%), 9 (81.8%) and 10 (90.9%) of these patients were in
remission at week 48, respectively.

For patients initially assigned tofacitinib 10 mg b.d. in this
open-label extension study, who by study design were not in
remission at baseline, there were 33, 32 and 23 patients who
received placebo, tofacitinib 5 and 10 mg b.d. in the maintenance
study, respectively. Among them, 14, 10 and 12 patients remained
in this open-label extension study to week 48; and 7 (50.0%), 8
(80.0%) and 5 (41.7%) of these patients were in remission at week
48, respectively. These data support the potential efficacy of
regaining therapeutic benefit with retreatment or dose escalation
of therapy with 10 mg b.d., in achieving remission in those who
had previously failed in the maintenance study with placebo or
5 mg b.d., respectively.
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FIGURE 3 Proportion of patients in clinical remission at baseline and assigned tofacitinib 5 mg b.d., who had A, clinical remission at week
48, and B, sustained clinical remission at weeks 24 and 48, and also C, Kaplan-Meier plot showing probability of relapse among those in
clinical remission at baseline. Clinical remission was defined as CDAI <150. Sustained clinical remission was defined as remission at both weeks
24 and 48. Relapse was defined as an increase in CDAI of >100 points from baseline, and an absolute CDAI score of >220 points. Patients
who discontinued due to lack of efficacy were treated as a relapse event, with an event time at the time of drop out. All data represent full
analysis set. N represents the total number of patients analysed, n represents the number of patients achieving clinical remission or sustained
clinical remission. Clopper-Pearson 95% confidence intervals are shown in panels A and B. The Kaplan-Meier plot for relapse is shown to

365 days, as there were three patients or fewer at risk from days 365 through 458. b.d., twice daily; CDAI, Crohn's disease activity index; SE,

standard error

At baseline of the open-label extension study, 2 (3.2%) and 22
(25.0%) patients in the tofacitinib 5 and 10 mg b.d. groups, respec-
tively, received corticosteroids. As expected, this proportion was low
for the 5 mg b.d. group, as these patients were in clinical remission,
and corticosteroids had been tapered during the parent study. For
tofacitinib 5 and 10 mg b.d., 3 (4.8%) and 19 (21.6%) patients,
respectively, received corticosteroids at week 8, and 1 (1.6%) and 7
(8.0%) patients, respectively, at week 48.

3.4 | Patient-reported outcomes

For patients who entered the study in remission receiving tofacitinib
5 mg b.d., the majority (range: 69.5%-81.0%) showed high (>170)

IBDQ total scores at baseline, weeks 8, 24 and 48 (Figure 7). At
week 48, mean change from baseline IBDQ total score (—2.8) and
individual IBDQ domains showed a general maintenance of values
over time, with change from baseline range —3.1-0.1 (see Table S3).
At week 48, small mean changes from baseline were observed for
SF-36v2 domains (0.2 and —1.2 for PCS and MCS, respectively),
and for EQ-5D/VAS score (1.2). For PRTI assessment, 66.7% and
33.3% of patients reported being “extremely satisfied” or “satisfied,”
respectively, with their study drug, 88.1% of patients reported they
preferred their study drug, and 83.3% reported they would use the
same drug again.

In the tofacitinib 10 mg b.d. group, comprising patients who

entered the study not in remission, there was a numerically
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FIGURE 4 A, Mean CDAI score through week 48, and mean changes from baseline at week 48 for B, CDAI, C, C-reactive protein and
D, faecal calprotectin, for tofacitinib 5 mg b.d. All data represent full analysis set (observed). N represents the total number of patients
analysed at each time point, n represents the number of patients with data at week 48 or at baseline and week 48. b.d., twice daily; CDAI,
Crohn's disease activity index; SD, standard deviation
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FIGURE 5 Proportion of patients assigned tofacitinib 10 mg b.d. at baseline who had A, clinical remission at week 48 and B, sustained
clinical remission at weeks 24 and 48. Clinical remission was defined as CDAI <150. Sustained clinical remission was defined as remission at
both week 24 and week 48. All data represent full analysis set. N represents the total number of patients analysed, n represents the number
of patients achieving clinical remission or sustained clinical remission. Clopper-Pearson 95% confidence intervals are shown. b.d., twice daily;
CDAI, Crohn's disease activity index
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FIGURE 6 A, Mean CDAI score through week 48, and mean changes from baseline at week 48 for B, CDAI, C, C-reactive protein and D,
faecal calprotectin for tofacitinib 10 mg b.d. All data represent full analysis set (observed). N represents the total number of patients analysed
at each time point, n represents the number of patients with data at week 48, or at baseline and week 48. b.d., twice daily; CDAI, Crohn's

disease activity index; SD, standard deviation

increasing proportion of patients with high (>170) total IBDQ score
through week 48, among those who remained in the study (see
Table S3). Substantial improvements (37.2) in mean change from
baseline for IBDQ total score were observed at week 48. Each indi-
vidual IBDQ domain showed increases in values (range: 6.6-12.6) at
week 48.

At week 48 with tofacitinib 10 mg b.d., there were clinically rele-
vant improvements in PCS and MCS of 8.4 and 7.6, respectively,
greater than the previously published minimal clinically important dif-
ferences of 1.6-4.0 and 2.3-5.7, respectively, using either a distribu-
tion- or effect size anchor-based approach.!' At week 48, there
were clinically relevant increments from baseline for the EQ-5D/VAS
score of 21.2, greater than the minimal clinically important differ-
ences of 4.2-14.8.1! For the PRTI assessment, 32.6% and 41.3% of
patients reported being “extremely satisfied” or “satisfied” with their
study drug, respectively. 56.5% of patients reported they preferred
their study drug, and 60.9% reported they would use the same drug
again.

4 | DISCUSSION

No new or unexpected safety signals were observed during this

study. Rates of adverse events were generally similar for patients

receiving tofacitinib 5 and 10 mg b.d. and were consistent with the
previous 26-week maintenance study.’ In the maintenance study,
Crohn's disease worsening was also the most frequently occurring
adverse event,’ although rates were lower than those reported here.
Patient-years of tofacitinib exposure in the maintenance study were
lower for tofacitinib 5 and 10 mg b.d., at 22.9 patient-years and
23.6 patient-years, respectively, compared with the longer extension
study shown here. As such, although only open-label extension
events are reported here, the longer study duration and length of
exposure might impact upon rates of safety events.

Consistent with the maintenance study, adverse events of special
interest were similarly infrequent among both treatment groups, and
there were no deaths during the study. There was one case of colon
perforation (microperforation of the sigmoid) in the maintenance
study.® Additionally, the rates of adverse events of special interest
were generally similar between this open-label extension study and
the maintenance, 52-week OCTAVE Sustain study in patients with
ulcerative colitis and clinical response to induction therapy, with nei-
ther study observing cases of intestinal perforation, malignancies (ex-
cluding NMSC) and generally similar proportions of NMSC and
herpes zoster, for tofacitinib 5 and 10 mg b.d.!?

Infections were reported in approximately half of patients
receiving tofacitinib in this study. The safety profile reported here

is generally consistent with previous studies in rheumatoid arthritis



274
—I—W] LEY— APKT Alimentary Pharmacology & Therapeutics

66.8, 88.3

56.1, 80.8

Proportion of patients with IBDQ
total score >170 (95% Cl)

40 1

30 1

20 1

10

0 -
Baseline Week 8

Number of patients, n/N
Tofacitinib 5 mg b.d. 49/62 41/59
Tofacitinib 10 mg b.d. 10/87 28/83

B Tofacitinib 5 mg b.d.

23.7,45.0

PANES ET AL.

IBDQ total score =170

65.9,91.4

59.7 85.4 81.0

56.6, 81.6

Week 24 Week 48 Week 48/Early
termination
37/50 34/42 40/57
23/63 22/46 26/83

B Tofacitinib 10 mg b.d.

FIGURE 7 Proportion of patients with IBDQ clinical remission (total score >170) patient-reported outcome endpoint, by baseline and
weeks 8, 24 and 48. N represents the total number of patients analysed at each time point, n represents the number of patients achieving
IBDQ clinical remission. 95% Clopper-Pearson exact confidence intervals are shown for proportions. BD, twice daily; IBDQ, Inflammatory

Bowel Disease Questionnaire

with up to 114 months’ observation.?®> No new safety signals
emerged and, as in the rheumatoid arthritis programme, the most
frequently occurring adverse events were infections, including
nasopharyngitis.®

Rates of discontinuation due to adverse events and insufficient
clinical response were higher for tofacitinib 10 mg b.d. than 5 mg b.d.,
indicating that patients who entered the open-label extension study
in remission had a lower probability of experiencing insufficient
clinical response resulting in discontinuation. Compared with the
maintenance study, rates of discontinuation due to adverse events
and discontinuation due to insufficient clinical response reported
here were generally similar for tofacitinib 10 mg b.d. and lower for
5 mg b.d.’

In this open-label extension study, rates of serious adverse
events were higher with tofacitinib 10 mg b.d. than 5 mg b.d., and
compared with rates observed in the maintenance study.> However,
it is important to note that patients assigned 10 mg b.d. were not in
remission at baseline, and were therefore likely to have more severe
Crohn's disease symptoms, compared with patients in remission at
baseline receiving 5 mg b.d.

In comparison, a long-term extension study of adalimumab
(ADHERE)

Crohn's disease who had completed the maintenance period of the

included patients with moderately-to-severely active

56-week CHARM study, which provides some context for this open-
label extension study.'*'> Analyses were based on the intent-to-
treat population, comprising patients who entered CHARM (mainte-
nance study) after open-label induction with adalimumab and
achieved CDAI >70 decrease while receiving adalimumab. Rates of

remission (CDAI <150) at week 104 from the CHARM maintenance

study baseline, for patients in remission at ADHERE baseline, were
77.2%, 86.2% and 86.8%, as nonresponder imputation, last observa-
tion carried forward and observed data, respectively.'* Median CDAI
scores at week 92 from the CHARM baseline, as observed, were
107 and 94 for adalimumab 40 mg dosed every other week and
weekly, respectively.'®> The rates of remission presented in this
open-label extension study at week 48 (90 weeks from maintenance
study baseline) for tofacitinib 5 mg b.d. (patients in remission at
open-label extension baseline) were 46.8%, 85.5% and 87.9%, for
nonresponder imputation, last observation carried forward and
observed data, respectively, and median CDAI scores at week 48, as
observed, were 67.0 and 147.5 for tofacitinib 5 and 10 mg b.d,,
respectively.

However, there were several key differences between study
entry criteria for the CHARM study and the study presented here,
which precludes direct comparisons of efficacy data. Safety is the
primary consideration for this open-label extension study. Any com-
parisons of efficacy data are provided for context purposes only.
The results presented for this open-label extension study included
patients who had previously withdrawn in the maintenance study
due to treatment failure; whereas in the ADHERE study, only
patients who had completed CHARM were included in the ADHERE
extension, which might exclude some patients with severe disease
activity who were nonresponders to adalimumab. As such, some
patients in this open-label extension study might have been more
refractory than those in the CHARM study. Additionally, differences
between patient group sizes mean that it is not appropriate to directly
compare the results between these studies, as for tofacitinib 5 and

10 mg b.d. only 33 and 36 patients, respectively, had nonmissing data
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at week 48, vs a range of 129-154 patients for efficacy outcomes at
104 weeks from CHARM baseline. In addition, there were dose
adjustments for patients in both treatment groups.

Among patients initially assigned tofacitinib 5 mg b.d. who were
in clinical remission at baseline, and remained in the study at
week 48, approximately three-quarters achieved sustained clinical
remission at week 48, as observed and with last observation carried
forward, and approximately one-third as nonresponder imputation.
By week 48, three-quarters of patients had not relapsed, and there
were decreases in C-reactive protein and faecal calprotectin from
baseline at each time point through week 48. The aggregate data for
time to relapse, clinical remission rate and sustained clinical remis-
sion rate, CDAI value, and C-reactive protein and faecal calprotectin
values appear to show maintenance of efficacy for some patients
receiving tofacitinib 5 mg b.d.

For patients initially assigned tofacitinib 10 mg b.d., because they
were not in remission at baseline, approximately one-third achieved
sustained remission, as observed or with last observation carried for-
ward. Decreases in C-reactive protein and faecal calprotectin from
baseline were observed at each time point through week 48, and
the magnitude of the decrease in C-reactive protein from baseline
was greater at each time point for 10 mg b.d. than for 5 mg b.d.
However, patients assigned 10 mg b.d. were not in remission at
baseline by study design, and had higher values of C-reactive protein
and faecal calprotectin. This patient population included patients
who had previously received either placebo, or tofacitinib 5 or
10 mg b.d.,, in the maintenance study; these data might indicate
treatment effect with 10 mg b.d., although no control group data are
available.

Changes from baseline for patient-reported outcome endpoints
over time were generally maintained for patients receiving tofacitinib
5 mg b.d. For patients receiving tofacitinib 10 mg b.d., clinically rele-
vant improvements from baseline in patient-reported outcome end-
points were observed in SF-36v2 domains and EQ-5D, and
improvements in PCS and MCS and the proportions of patients with
IBDQ clinical remission increased over time.

The inflammatory bowel disease PRTI tool has previously been
used to evaluate patient preference in tofacitinib studies for patients
with ulcerative colitis, where it was shown to have approximately
linear associations with Mayo scores.”*® The majority of patients
receiving tofacitinib reported positive outcomes of “extremely satis-
fied” and “satisfied” for the PRTI assessments of patient satisfaction.
Proportions of patients responding positively were slightly higher for
5 mg b.d. than 10 mg b.d.

This study had several limitations. Only patients not in remission
were assigned tofacitinib 10 mg b.d.; therefore, as the two patient
populations had different disease activity at the outset, this pre-
cluded definitive comparison of efficacy outcomes between doses.
Patients were permitted to switch doses after 8 weeks of receiving
their initially assigned study dose and, as such, efficacy and safety
outcomes were analysed by initial dose assignment, not taking dose
changes into account. Additionally, this was an open-label study,
without a control group.
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In summary, no new safety signals were observed through
week 52 of this open-label extension study of tofacitinib in patients
with Crohn's disease. Rates of adverse events were generally similar
among both groups, and were consistent with rates observed in the
previous tofacitinib Crohn's disease maintenance study. There were
higher rates of serious adverse events and discontinuation due to
adverse events in the tofacitinib 10 mg b.d. group. However, as
patients were only assigned tofacitinib 10 mg b.d. if they were not
in remission at baseline and therefore had more active disease than
those receiving 5 mg b.d., and because dose switching was permit-
ted, direct comparisons between dose groups were not conducted.
Patients in remission at open-label extension study entry had a lower
rate of discontinuation due to insufficient clinical response than
those not in remission at study entry. Exploratory efficacy analyses
at week 48 appeared to show that many patients receiving tofaci-
tinib 5 mg b.d. maintained remission and achieved sustained remis-
sion by week 48, and although fewer patients receiving 10 mg b.d.
achieved remission (approximately one-quarter by nonresponder
imputation), these patients did show improvement in mean CDAI
scores from baseline. For those patients who had received placebo
or 5 mg b.d. in the maintenance study (but entered this open-label
extension study not in remission), 50.0% and 80.0%, respectively,
who subsequently received retreatment or dose escalation with
10 mg b.d., were able to achieve remission by week 48 in this open-
label extension study.

5 | DATA SHARING STATEMENT

Upon request, and subject to certain criteria, conditions and excep-
tions (see https://www.pfizer.com/science/clinical-trials/trial-data-
and-results for more information), Pfizer will provide access to indi-
vidual de-identified participant data from Pfizer-sponsored global
interventional clinical studies conducted for medicines, vaccines and
medical devices (a) for indications that have been approved in the
US and/or EU or (b) in programmes that have been terminated (ie,
development for all indications has been discontinued). Pfizer will
also consider requests for the protocol, data dictionary and statistical
analysis plan. Data may be requested from Pfizer trials 24 months
after study completion. The de-identified participant data will be
made available to researchers whose proposals meet the research
criteria and other conditions, and for which an exception does not
apply, via a secure portal. To gain access, data requestors must enter
into a data access agreement with Pfizer.
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