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Summary (255/250 words)

Background: Tofacitinib is an oral, small molecule Janus kinase inhibitor that is being

investigated for inflammatory bowel disease.

Aims: This 48week, operabel extension study primarily investigated lelegm safety of
tofacitinib 5 and 10 mg b.d., and seconlyarivestigated efficacy as maintenance therapy in
patients with Crohn’s disea$eb).

Methods: Patients who had completed the phase 2b maintenance study, or withdrawn due to
treatment failure, were enrolled. Patients in remissBixCrohn’s diseasactivity index
<150) at baseline received tofacitinib 5 mg padl. others received 1ixg b.d. A single dose

adjustment was allowed after 8 weeks’ fixed, ofzel treatment.

Results: Sixty-two patients received tofacitinib 5 mg b.d.; 88 receivecthfy®.d. Both

groups had similar rates of adverse evéaEs)and serious infection&B-Crohn’s disease
worseningwas the most frequeéxE adverse everfor 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
seriousAESadverse eventd.9.3%) and discontinuaticattributed to insufficient clinical
responsetCR; 30.7%) vs Gmg b.d. (8.1% and 9.7%, respectively). At week 48, of patients
with baselinesremission receivinghig b.d., 87.9% maintained remission and 75.0%
sustained remission as observed (46.8% and 38.7%, respectively, by non-responder
imputation). Study design prevented betweese efficacy comparisons.

Conclusions:No,new safety signals emerged. Although both doses showedatjgrsimilar
safety outcomes for overadEs-adverse eventseriousAEs-adverse events were more
frequent for tofacitinib 10 than 5 mg b.d. Discontinuation du€&®insufficient clinical
response was lower among patients in remission at basgliniealTrials.gov,
NCT01470599.

Keywordsr=Crohn's disease, Inflammatory bowel disease, Clinical pharmacology

1 INTRODUCTION

Crohn’s diseas€Sb) is a chronic, progressive inflammatory disease of the gastrointestinal

(GH tract that has a significant impeon patients’ quality of lif§Qet).? Current therapies
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for €B-Crohn’s diseasmclude corticosteroids, thiopurines, methotrexate ;tantiour
necrosis factofFNF)a antibodies, anti-integrin antibodies and anti-p40 antibodles.
However, not all patients respond to these medications, leaving an unmet need for novel

therapie$.

Tofacitinib is an oral, small molecule Janus kinase inhilsipproved in several
countries foithe treatment of ulcerative colitis. It has also been iigeged for&b-Crohn’s
diseaseTheseffieacy and safety of tofacitinib for inducing and maintaining clineraigsion
(defined agSeB-Crohn’s diseasactivity index [CDAI] score <150) in patients with moderate-
to-severe3D-Crohn’s diseasbas previously been investigated in two phase 2b studies.
These induction and maintenance studies showed a modest treatment effect of tofacitinib
compared with placebalthough the primary induction efficacy endpoint of clinical
remission at-weeR was not significantly different from placebo. After 26 weeks of
maintenaneestherapy, a higher proportion of patients receiving tofacitinib 10ioegdaily
(b.d.) showed clinical response-100 (defined as a CDAI score reduction of at lepstrt€0
from baseline) or remissiors placebo, although these differences were also not statistically

significant?

Here;"wepresent results of a phase 2b dgleel extensiofOLE) study that
evaluated the.safety and tolerability of tofacitinib, and exploratory effioaer 48 weeks of

treatment and 4 weeks of follow-up.

This article is protected by copyright. All rights reserved



2 MATERIALS AND METHODS
2.1 Study design

This was a phase 2b, open-label, multicentre, 48-week extension study, followednveek 4-
safety follow up (ClinicalTrials.gov, NCT01470599). Patients in clinical reimisat

week26 of the,phase 2b maintenance study (NCT01393899; basefd=aipentabel

extension study), who were receiving either placebo, tofacitinib 8 orgb.d, were

assigned tostofacitinib g b.d.in thisOLE open-label extension study. All other patients,
who were net.in:clinial remission at week 26 of thégse 2b maintenance study, including
those with‘an early termination visit due to treatment failure, received tofacitinib bGimg
regardless of blinded prior maintenance study treatment. A single dose adjsbtmento

10 mgb.d.'or vice versa wasllawed at the physician’s discretion after the initial 8 weeks of
fixed, open=label treatment (Figure 1). This study was conducted at 57 centres in 1égsountri
(Online Supperting Information File S1), between 23 April 2012 and 25 July 2016. Details of

protocol amendments are presented in Online Supporting Information 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 complianewith all International Conference on Harmonisation Good Clinical Practice

Guidelines. Allspatients provided written informed consent.
2.2 Study patients

To be eligible for this study, patients wi@b-Crohn’s disease had either completed the 26-
week, double-blind, maintenance study, or had withdrawn from the maintenance study after
meeting prespecified treatment failure criteria. Maintenance study treatment failure was
defined as.meeting both of the following criteria on two consecutive visits, a2 wagks

apart, in patients who had completatlweeks of treatment in the maintenance study: an

increase infCDAE100 points from maintenance study baseline value, and an absolute CDAI
score>175peints. Patients with active (draining) fistulae, intra-abdoninal or perineal
collection,.eriabscess were excluded. Full details of eligibility caitenid prohibited
concomitant:medications are included in Online Supporting Information Files S3land S

All patients who withdrew early or completed B&E open-label extension study
received a safety followp visit approximately 4 weeks after the last study medication dose.
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For patients who discontinued, study procedures were completed as per end of

treatment/early termination.
2.3 Primary objective: safety outcomes

The primary=objective was to investigate the lbagn safety and tolerability of tofacitinib 5
and 10 mg b.d. in patients wi@b-Crohn’s diseasduring the 48veek study and the week
follow-up. 'Safety’outcomes included incidence and sevefridgloerse event$AES),

classified by Medical Dictionary for Regulatory Activities version 19.0 coding.
Abnormalities and changes from baseline were monitored for clinical laboratiossy vital
sign measurements, electrocardiogram measurements anéllglisignificant changes in
physical examination. Safety endpoints of special interest were adjudicatadirigahajor
adverse cardiovascular events, hepatic injury, opportunistic infection, nredig&s
gastrointestinal perforation and interstifiahg 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. Thwedk safety followup visit at week 52

represented the end of study.
2.4 Secondary objective and secondary efficacy outcomes

The secondary objective was to investigate the effects of tofacitinib mante therapy on
clinical remission, patief@et-quality of life, and biomarkers measured bydactive protein
{ESRP)andfaecal calprotect=SP) through 48 weeks.

Secondary Imary efficacy outcomes included clinical remission, sustained clinical
remission (achieved clinical remission at both weeks 24 and 48) and $tesodlinical
remission‘at'week 48 among patients receiving steroids at baseline. Other endgloitkts!

CDAI scores over time, time to relapse, serum tgghsitivityGRP C-reactive proteirand
FECPfaecal calprotectiover time, changes from baseline, and corticosteroid use. Relapse
was defined as_an increase in CDAI 409 points from baseline, and an absolute CDAI

score of 220 points. The proportion of patients who relapsed, and the time to relapse, were
analysed for patients in clinical remission at baseline who initially received tofacitinib 5 mg
b.d.Also evaluatedvas 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.
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2.5 Patientreported outcomes(PROs)

The followingPROspatient-reported outcomes were collected during@ki& opentabel
extensiorstudy: the Inflammatory Bowel Disease Questionnaire (IBD®¥ Short Form-36

v2 (SF-36v2; physical and mental component summary scores [PCS/MCS] and eigint domai
scores, with.a-veek recall) and the Europea@eL-Quality of Life Five Dimensions
Questionnaire (E®D) and Visual Analogue Scale (VAS) ESD/VAS® The BB
inflammatoeryboewel disease PatieReported Treatment Impact (PRTI; v2) comprised three
endpoints (patient satisfaction, preference for the study medication overéwous

treatment,/and willingness to use the study treatment ag&in).

Endpoints for IBDQ included: absolute scores and change from baseline in IBDQ
total score and“domain scores (i.e. bowel symptoms, systemic symptoms, emotiotiah f
and social function) over time, IBDQ clinical remission (total sedr)) at week 48,
absolute scores and change from baseline &R, EQ-5D/VAS over time, and absolute
scores for' PRTI at weed8. IBDQ scores were recorded at baseline, weeks 8, 24 and 48. SF-
36v2 and ECBD/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 lsatipitali
related te€B-Crohn’s diseasevas collected at every study visit.

2.6 Statistical analyses

Descriptive summary statistiascluding two-sided 95% confidence intervéis) for

efficacy, biomarkers anBRO patient-reported outconendpoints, were calculated based on
observed data (no imputation of missing data) by initially assigned dose group fronh the ful
analysis set, defined as all patients who enrolled i®tHe opentabel extensiorstudy.
Additional'summaries for clinical neission and sustained clinical remission were also
completed; based on noesponder imputatiofNRH and last observation carried forward
LOCH). KaplarrMeier estimates and the median time to relapse for patrealisical

remission atsbaseline were @aleported. In accordance with the study desidnch assigned
patients whewere not in clinical remission at baseline to tofacitidiimg b.d.no statistical
comparisons between 5 and 10 mg b.d. treatment groups were performed, due to the
difference instudy population. Safety endpoints were summarised for the safety analysis set,
defined as all patients enrolled in #8&E openlabel extensiostudy who received! dose

of study medication. All analyses were performed using®S#8 in Linux.
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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-to tofacitinib 5 mg h.dnd 88 patients with active disease were asgigne

10 mgb.d./Of those enrolled, 19 (30.6%) and 43 (48.9%) patients discontinued in the 5 and
10 mgb.d.groups;respectively (Figu.

Patient.demographics were similar between the tofacitinib groups. There was a
geographical spread of patients recruited to the study from across the study site locations
(geographic regions shown in Online Supporting Information Table S1). A greater proportion
of patients assighed to hig b.d. were taking corticosteroids and had higher mean CDAI
scores and-higher medi&RP C-reactive proteirandFCGPfaecal calprotecticoncentrations,
compared,with.those receiving 5 mg l{able 1). lleocolonic 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 patientsith AEs adverse eventwas 79.0% and 76.1% for tofacitinib 5

and 10 mgrbudirespectively (Table 2), and the most frequently obgeegediverse events
wereSb-Crohn’s disease worsening (33.9% and 19.3%, respectively). Nasopharyngitis and
urinary tractiection were the most frequently occurring infections for tofacitinib Srdg
(bothAEs adverse eventd2.9%) and 10 mg b.d. (bo#tes adverse event8.0%). Serious

AEs adverse even{SAEs)were recorded in 8.1% and 19.3% of patients’ assigned
tofacitinib & and 10 mg b.d., of whigbbB-Crohn’s diseaseorsening accounted for 4.8% and
10.2%, respectively. Both tofacitinib 5 and 10 mg bltbwed similar rates of serious
infections, with.3.2% and 2.3%, respectively.

Discontinuation due to insufficient clinical respogeR)was more frequent for
patientsswho entered the study not in remission, receiving 10 mg b.d. (30.7%), compared with
5mgb.d. (9.7%): By investigator decision, some caselsabntinuation due tlER
insufficient clinical responsedid not have an associaté& adverse evertdf worseningsb
Crohn’s disease recorded, and one patient discontinued dué&sadverse everuf

worseningeb-Crohn’s diseasbut did not have this specified as a reasod@& insufficient
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clinical responsd.aboratory values meeting predetermined laboratory criteria figsteor
discontinuation were similarly low for both tofacitinib groups.

During this study, there were nleaths, adjudicated cases of cardiovascular events,
interstitial lung disease or hepatic injury, or malignancy (excluding non-melasiama
cancer [NMSE]) (Table 2). One case of basal cell carcinoma of the skin was reported in the
tofacitinib 20 mg b.d. gup, and no cases of squamous cell carcindimae cases of nen
serioustherpesszoster (investigadetermined) occurred; one in the 5 mg b.d. group, and two
in the 10 mg«h:d: group (one of which was a case of acute, primary varicella infection,
confirmed/by the study site, that was misadjudicated as a multidermatomal herpes zoster
reactivated infection). There were two opportunistic infections: a single, mild (investigator
deermined) case of multidermatomal (Radjacent or >5b adjacent dermatomes) herpes
zoster reportediin the 5 mg b.d. group (study drug continued, infection resolved with lantivira
treatment);;and©ne case of moderate, systemic, disseminated, multidernpaioauyl
varicella infection in the 1éhg b.d. group (study drug discontinued, infection resolved with

antiviral therapy).

No cases with a preferred term of ‘intestinal perforation’ were reported, but one
perinealfistulaand one anal abscess in theitofdc10 mg b.d. group were adjudicated as

Glgastrointestingperforation.
3.3 Exploratory efficacy outcomes

This study had no primary efficacy endpoints; all efficacy endpddR§spatientreported
outcomes/and biomarkers were exploratory endpdddse adjustments were permitted post
week 8 at the investigator’s discretion. Twety patients (35.5%) adjusted from tofacitinib

5to 10mgh.d.: 16 patients at week 8, 4 patients at week 16 and 2 patients at week 24. Three
patients (3:4%) adjusted frotofacitinib 10 to 5 mg b.d.: two at week 24 and one at week 36.

Among patients receiving tofacitinlbbmg b.d. at week48, 87.9% were in clinical
remission and 75.0% in sustained clinical remission, as observed (F3guaesl 3B). At
week 48, when anadgd by-OCF last observation carried forwasshdNR} non-responder
imputation 85.5% and 46.8% of patients, respectively, achieved clinical remission; and
77.4% and 38.7%, respectively, achieved sustained clinical remission. In the 5 mg b.d. group,
median baselin€RP C-reactive proteirwas 3.6 mg/L. At week 48, of the 27 patients with
baselindasCRPhighsensitivityC-reactive proteirc3 mg/L, 14 patients (51.9%) maintained
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clinical remission, and of the 35 patients with basdis@RPhigh-sensitivity Creactive
protein>3 mg/L, 15 patients (42.9%), maintained clinical remission. Median baseline FEP
faecal calprotectivas 255.0mg/kg. Similarly, at week 48 of the 31 patients with baseline
FCPfaecal calprotectir250 mg/kg and 31 patients with basel&Pfaecal calprotectin
>250 mg/kg=157and 14 patients (48.4% and 45.2%), respectively, maintained clinical
remission for tofacitinib 5 mg b.d.

Thesmedian time to relapse for patients in clinical remission at basels866 days
for patientsreeeiving tofacitinib g b.d. The estimated relapse rate increased gradually
over time for patients in remission at baseline, and was greatest ad8véak 7%). A
KaplanMeier plot of probability of relapse is shown up to day 365 for patients receiving
5mgb.d.who were in remission at baseline (FigB8(&). Among all patients receiving
5mgb.d., seven: (11.3%) were hospitalised dueéBeCrohn’s diseasduring the study.

At week48, patients receiving tofacitinibrbg b.d. shoved generally consistent mean
CDAI scores through week 48 (excepting week 8), showmgdian CDAI score at week 48
of 67.0, and.a.week 48 mean change from baseline in CDAI scat88oDecreases from
baseline iIGRP C-reactive proteir{-4.6 mg/L) and=CPfaecal calprotectifevels ¢189.6
mg/kg) (Figured) were also observed at week 48.

Ferpatients receiving tofacitinib 10 mg b.d., 55.6% achieved clinical remission and
34.3% achieved sustained clinical remission at week 48, as observed (Figure/&gkA8,
when analysed byOCF last observation carried forwaathdNRI non-responder imputation,
respectively;839.8% 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 whichtpatie
were not in remission at baseline, 45 patients (51.1%) achieved remissiomegb@nt
during the“study. The median time to remission, for those who achieved it, was 60 days.
Patients showed improvements in mean CDAI score from baselizk. 9), with a median
CDAI score of 147.5 at week 48, and decreases from baselBRRIC-reactive proteir{-

11.5 mg/L) and=&Pfaecal calprotectitevels €123.9 mg/kg) (Figuré). Fourteen patients
(15.9%) recelving tofacitinib 16hgb.d.were hospitalised due ©B-Crohn’s disease during
the study.

For tofacitinib 5 and 10 mg b.d. groups in t8isE openlabel extensiorstudy,
remission data over time were summarized by doses previously received in the maintenance

study (data for baseline through week 48 are shown in Supporting Information Table S2). For
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patients initially assigned to tofacitinib 5 rhgl.in thisOLE openlabel extensiorstudy,

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 i@HEsopen-label extension study to
week 48;7and*10 (90.9%), 9 (81.8%), and 10 (90.9%) of these patients were in remission at
week 48, respectively.

Forwpatients initially assigned to tofacitinib 10 mg b.d. in @€ opentabel
extensiorstuds=who by study design were not in remission at baseline, there were 33, 32 and
23 patients who received placebo, tofacitinib 5 mg b.d. and 10 mig bhe maintenance
study, respectively. Among them, 14, 10, and 12 patients remained @tBispeniabel
extension study to week 48; and 7 (50.0%), 8 (80.0%), and 5 (41.7%) of these patients were
in remission-atiweek 48, respectively. These data support the potential efficacy of regaining
therapeutie.benefit with retreatment or dose escalation of therigpy@vmg b.d., in
achieving femission in those who had previously failed in the maintenance study with

placebo or'5'mg b.drespectively.

At baseline of th®©LE opentabel extensiorstudy, 2 (3.2%) and 22 (25.0%) patients
in the tofacitinib™s and 10 mg b.d. groups, respectively, received corticosteroids. A®dxpect
this proportionswas low for the 5 mg bgtoup, as these patients were in clinical remission,
and corticosteroids had been tapered during the parent study. For tofacitinib Snagd.dQ
3 (4.8%) and 19 (21.6%) patients, respectively, received corticosteroids at wedk 8, an
1 (1.6%) and 7 (8.0%) patients, respectively, at week 48.

3.4 PROsPatient-reported outcomes

For patients who entered the study in remiss®ceiving tofacitinib 5 mg b.d., the majority
(range: 69:5-81.0%) showed highl {0) IBDQ total scores at baseline, weeks 8, 24 and 48

(Figure 7)=Atweek 48, mean change from baseline IBDQ total s¢b8) &nd individual

IBDQ domainssshowed a general maintenance of values over time, with changedetimeba
range -3.1-0:1 (See Online Supporting Information Table S3). At week 48, small mean
changes from baseline were observed fo86%2 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.
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In the tofacitinib 10 mg b.d. group, comprising patients who entered the study not in
remission, there was a numerically increasing proportion of patients with=Hig) ¢otal
IBDQ score through week 48, among those who remained in the study (see Online
Supporting Information Table S3). Substantial improvements (37.2) in mean change from
baseline®forIBDQ total score were observed at wkeKkEach individual IBDQ domain

showed increases in values (range:126) at week 48.

At week48 with tofacitinib 10 mg b.dthere were clinically relevant improvements
in PCS andsMES of 8.4 and 7.6, respectively, greater than the previously published minimal
clinically important difference@ACB) of 1.6-4.0 and 2.3-5.7, respectively, using either a
distribution-or effect size anchdrased approact.At week48, there were clinically
relevant increments from baseline for the-BEQYVAS score of 21.2, greater than &b
minimal clinically important differencesf 4.2-14.8" For the PRTI assessment, 32.6% and
41.3% of patients reported being ‘extremely satisfied’ or ‘satisfied’ Wwiir study drug,
respectiely. 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. RaEssadfverse
eventswere_generally similar fgpatients receiving tofacitinib 5 and ty b.d.{79-0%-and
#6-1%.respectivelypnd were consistent with the previousvéek maintenance study

(83.-3% and-78-7% respectivieRin the maintenance studgp-Crohn’s diseasworsening
was also the most frequently occurri’g adverse eventeperted-by-18-3%-and-14-8% of
paten&%ea#ng%ef&e%—&el’—l&mgal—respeeweiﬁ although rates were lower than

those reported hereate

respectivelyPatiertyears(PY) of tofacitinib exposure in the maintenance study were

naturallylowerfor tofacitinib 5 mdb.d. and 10ng b.d., at 22.¥-patientyearsand 23.6R¥
patientyearsrespectively, compared with the longer extension st¢ép-PY-and 57-1PY
for-tofacitinib-5-and-10-mb-d-+respeetivelyshown here. As such, although ofH:E open-

label extensiomvents are reported here, the longer study duration and length of exposure

might impact upon rates of safety events.

Consistent with the maintenance stullis adverse eventsf special interest were

similarly infrequent among both treatment groups, and there were no deaths during the study.
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rumbers of

events-were-observedincludilpere was one case lafge-testinatolon perforation

(microperforation of the sigmoid) e maintenance studyAdditionally, the rates ohEs

adverse eventsf special interest were generally similar between@hi& opentabel
extensionrstudy‘and the maintenance, 52-week OCTAVE Sustain study in patients with
ulcerative colitis and clinical response to induction therapy, with neithey sbserving

cases of intestinal perforation, malignancies (excluding NMSC), and genemalbr si

propations of NMSC(0%-and-1-5%and herpes zost€t-5%-and-5-1%)for tofacitinib 5
and 10 mg b.drespectively’

Infections were reported in approximately half of patients receiving tofacitinib in this
study. The safety profile reported here is generally consistent with previous studie
rheumatoidsarthritis with up to 114 months’ observatftNo new safety signals emerged
and, as in thessheumatoid arthritis programme, the most frequently occdEsafverse

eventswerg infections, including nasoplyapitis >

Rates,of discontinuation dueAdes adverse evenasndiSR insufficient clinical
responseavere higher for tofacitinib 10 mg b.d. than 5 mg bindicating that patients who
enteredth®EE©Gpentabel extensiostudy in remission had a lower probability of

experiencingGR insufficient clinical responseesulting in discontinuatiolRates-of

maintenance-study(1-J% ompared with the maintenance study, rates of discontinuation
due toadverse even@ndrates-efdiscontinuation due tER insufficient clinical response
reported here were generally similar for tofacitinib 10 mg {26:-2%-and-30-7%&gnd lower

for 5 mg b.k35-0% and-9-798

In thisOLE openlabel extensiostudy, rates ofSEs serious adverse evengre
higher with tofacitinib 10 mg b.d. thanndg b.d., and compared with rates observed in the
maintenance study-{13-1% and-10-0% for-tofacitinib-10-and B-chgespectively’
However,. it is important to note that patients assigned to 10 mgéx.e.not in remission at
baseline, and were therefore likely to have more s&Br€rohn’s disease symptoms,

compared with patients in remission at baseline receiving b.d.

In comparison, a long-term extension study of adalimumab (ADHERE) included
patients with moderatelio-severely activ&EB-Crohn’s disease who had completed the
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maintenance period of the 56-week CHARM study, which provides some context for this
OLE openlabel extensiorstudy’* *>Analyses were based on the intemtreat population,
comprising patients who entered CHARM (maintenance study) afterlapehinduction

with adalimumab and achieved CDAT0 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/&} asn-
responder imputatigi-OCF last observation carried forwaahd observed data,
respectively"* Median CDAI scores at week $m the CHARM baseline, as observed,
were 107 and 94 for adalimumab 40 mg dosed every other week and weekly, resp@ctively.
The rates of remission presented in @ls= open-label extension study at week 48 (90
weeks from’ maintenance study baselineddacitinib 5 mg b.d. (patients in remission at
OLE openiabel'extensiomaseline) were 46.8%, 85.5% and 87.9%NB# non-responder
imputation LEOCFE last observation carried forwaeshd observed data, respectively, and
median CDAI scores at week 48,a@sserved, were 67.0 and 147.5 for tofacitinib 5 and 10

mgb.d, respectively.

However; there were several key differences between study entry criteria for the
CHARM study and the study presented here, which precludes direct comparisonsoy effic
data. @fetyissthe primary consideration for ti@4-E opentabel extensiostudy. Any
comparisons of efficacy data are provided for context purposes only. The resulisgorese
for this ©OLE opentabel extensiorstudy 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 weraegponders to adalimab. As such,
some patients in thiBLE open-label extension study might have been more refractory than
those in'the CHARM study. Additionally, differences between patient grouprazas 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, hadhssing data at week 48, vs a
range of 12954 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 wmdho were in clinical remission
at baseline, and remained in the study at week 48, approximatelygtragers achieved
sustained clinical remission at week 48, bsesved and witkOCF last observation carried

forward and approximately ongrd asNR} nontesponder imputatiorBy week 48, three-
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guarters of patients had not relapsed, and there were decre@&@reactive proteirand
FCPfaecal calprotectifrom baseline at each timepoint through week 48. The aggregate data
for time to relapse, clinical remission rate and sustained clinical remission rate, CDAI value,
andCGRP C-eactive proteirand~CPfaecal calprotectinalues appear to show a maintenance

of efficacy for'some patients receiving tofacitinib 5 mdg.

For patients initially assigned tofacitinib 10 mg blzecause they were not in
remission at-baseline, approximately @hed achieved sustained remission, as observed or
with EOCElast.ebseration carried forwardDecreases i@RP C-reactive proteirmandFGP
faecal calprotectifrom baseline were observed at each timepoint through week 48, and the
magnitude of the decrease@RP C-reactive proteirirom baseline was greater at each
timepoint Br 40 mg b.d. than for Bhg b.d. However, patients assigned 10 mg b.d. were not
in remission-at:baseline by study design, and had higher val@®RE-reactive proteirand
FCPfaecalealprotectinThis patient population included patients who had preWou
received either placebo, or tofacitinib 5 or 10 mg,brdthe maintenance study; these data

might indicate treatment effect with 10 rogl., although no control group data are available.

Changes 'from baseline fBROpatient-reported outcome endpoints over time were

from-baselineforECBD. For patients receiving tofacitinib 10 mg b.clinically relevant
improvements from baseline RROpatientreported outcome endpoints were observed in

SF36v2 domains and EQ-5D, and improvements in PCS and MCS and the proportions of

patients with IBDQ clinical remission increased over time.

ThelBBrinflammatory bowel diseadeRTI 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 sédf&he majority of
patients receiving tofacitinib reported positive outcomes of ‘extremely satisfied’ and
‘satisfied’.for the PRTI assessments of patient satigin. 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 to
tofacitinib 10 mgb.d.; therefore, as the two patient populationgd tifferent disease activity
at the outset, this precluded definitive comparison of efficacy outcomes between doses.
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Patients were permitted to switch doses after 8 weeks of receiving their initially assigned
study dose and, as such, efficacy and safetyomes were analysed by initial dose
assignment, not taking dose changes into account. Additionally, this was an open-label study,

without a control group.

In summary, no new safety signals were observed through week 52 @Lhigpen-
label extensiostudy of tofacitinib in patients witeB-Crohn’s disease. RatesAEs
adverseseventsere generally similar among both groups, and were consistent with rates
observed inithesprevious tofacitirdB-Crohn’s diseasmaintenance study. There were
higher rates 0SAEs serious adverse everdaad discontinuation due #Es adverse events
the tofacitinib ' 10mg b.d. group. However, as patients were only assigned tofacitinib 10 mg
b.d. if they were not in remission atdaedine and therefore had more active disease than those
receiving mgdb:d.,and because dose switching was permitted, direct comparisons between
dose groupsswere not conducted. Patients in remissi@kEbpen-label extension study
entry had alower rate of discontinuation duéa® insufficient clinical responsthan those
not in remission at study entry. Exploratory efficacy analyses at week 48 apuesiet
that many/patients receiving tofacitinib 5 mg brdhintained renission and achieved
sustained remission by week 48, and although fewer patients receiving 10 ahieded
remission (@approximately one-quarterfdRt nonresponder imputatignthese patients did
show improvement in mean CDAI scores from baselinetitase patients who had received
placebo or 5 mg b.d. in the maintenance study, but enter&@-tBepen-label extension not
in remission, 50.0% and 80.0% respectively who subsequently received retreatment or dose
escalation withnd0 mg b.ekere able to dueve remission by week 48 in tHd-E opentabel

extension study.
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TABLE 1 Patient demographics and baseline characteristics

Tofacitinib Tofacitinib
5 mgb.d. 10 mgb.d.
(N =62) (N = 88)
Female, n (%) 30 (48.4) 41 (46.6)
Race, n (%)
White 49 (79.0) 71 (80.7)
Black 2(3.2) 1(1.1)
Asian 11 (17.7) 14 (15.9)
Other 0 (0.0) 2(2.3)
Mean age, years«(SD) 41.0 (12.6) 38.2 (11.6)
Mean age of onset &B-Crohn’s disease,
28.0 (9.8) 26.6 (10.9)
years (SDS
Duration of&b-Crohn’s diseasen (%)¢
<5 years 17 (27.4) 26 (29.5)
5-<10 years 13 (21.0) 19 (21.6)
>10 years 32 (51.6) 43 (48.9)
. . :
Disease location,;n (%)
lleal alone 18 (29.0) 21 (23.9)
Colonicalone 22 (35.5) 23 (26.1)
lleocolonic 22 (35.5) 43 (48.9)
Missing 0 (0.0) 1(1.1)
Prior FNFi tumaur necrosis factor inhibitor
; 42 (67.7) 69 (78.4)
failure, n(%)
Prior immunosuppressant failure, n z%) 43 (69.4) 68 (77.3)
Use of corticosteroids at study entry, n (%) 2(3.2) 22 (25.0)
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Baseline CDAI score, mean (S§D) 77.1(43.2) 291 (95.8)
BaselineERP C-reactive protein

concentration, mg/L; 3.6 (18.6) 8.4 (30.1)
median (SDS

BaselineFCPfaecal calprotectin

concentration, mg/kg; 255.0 (483.3) 512.0 (305.4)
median (SDS

b.d, twice/daily;€EBCrehn's-diseas€DAI, Crohn’s disease activity inde€RP-G
reactive-proteinCP,faecal-calprotecti), standard deviatigrFNFi-tumour-necrosis

: irhibitdr.

'Baseline charagteristics at oplabel extension study entry.

*Baseline informton from the induction study (NCT01393626).

Baseline information from the maintenance study week 26 central laboratory measurement.

Only patients not in remission were assigned tofacitinib 10 mg b.d.

TABLE 2 AEs Adverseeventsand events of special interest in the cfadrel extension

study
Tofacitinib Tofacitinib
5 mghb.d. 10 mgb.d.
(N = 62) (N = 88)
Duration of treatment, days; median (SD) 333.5(95.1) 284.5 (114.7)
ExposureP¥-patientyears 47.0 57.1
Switched. dese groups after week 8, n (%) 22 (35.5) 3(3.4)

Treatment-emergentAEs adverse eventsall causalities

Patients withAEs adverse events (%) 49 (79.0) 67 (76.1)
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Patients witlSAEsserious adverse events(%)

Discontinuations
Due toAEs adverse events (%}
Due torinfections

Due todnsulfficient clinical response
Infections, n (%)

Serious infections, n (%)
Diarrhoea infectious
Pyelonephritis
Anal'abscess

Vulvarsabscess

AEs Adverse eventef special of interest, n (%)
Deaths
Herpes.zostér
Opportunistic infectioris'"
Malignaney (excluding NMSC)
NMSC’
Hepatieinjury
Intestinal perforatiof’"

Interstitiallung diseade

Most frequently observefliEs adverse eventsy
preferred term (frequencB.0%), n (%)
ESB-Crohn’s disease/orsening
Nasopharyngitis
Urinary tract infection
Abdominal pain
Gastroenteritis
Influenza
Nausea
Pyrexia

Arthralgia

5(8.1)

3 (4.8)
2 (3.2)
6(9.7)

31 (50.0)

2 (3.2)
1 (1.6)
1 (1.6)
0 (0.0)
0 (0.0)

0 (0.0)
1 (1.6)
1 (1.6)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

21 (33.9)
8 (12.9)
8 (12.9)
7 (11.3)
7 (11.3)
5 (8.1)
2 (3.2)
1 (1.6)
5 (8.1)
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17 (19.3)

10 (11.4)
3 (3.4)
27 (30.7)

42 (47.7)

2 (2.3)
0 (0.0)
0 (0.0)
1(1.1)
1(1.1)

0 (0.0)
2 (2.3)
1(1.1)
0 (0.0)
1 (1.2)*
0 (0.08
0 (0.0)
0 (0.0)

17 (19.3)
7 (8.0)
7 (8.0)
7 (8.0)
2 (2.3)
8 (9.1)
9 (10.2)
7 (8.0)
8 (9.1)



Most frequently observeSAEsserious adverse
eventshy preferred term (frequeney8.0%), n (%)
E&b-Crohn’s disease/orsening 3(4.8) 9(10.2)

Laboratory ehanges afiterest

Alaninesaminotransferase increased 1(1.6) 0 (0.0)
Blood\alkaline phosphatase increased 2 (3.2 0 (0.0)
Bloodcholesterol increased 1(1.6) 0 (0.0)
Blood creatine phosphokinase increased 3(4.8) 5(5.7)
Liver function test increased 0 (0.0) 1(1.1)

Two sequentialffaboratory measurements, meeting criteria for discortinitiati

Neutrophil.counts <750 neutrophils/mim 0 (0.0) 0 (0.0)
Lymphocyte counts <500 0 (0.0) 1(1.1)
lymphoeytes/mm

Creatinine-kinase elevation >10 x ULN 0 (0.0) 0 (0.0)
Haemoglobin <0.8 g/L or a decrease of 1(1.6) 1(1.1)

>30% frombaseline value

AEadverseseverii.d, twice daily;Cb-Crehn's-diseas®d§MSC, non-melanoma skin
cancer¥-patieptyears; SAEserious-adverse-eveBD, standard deviation; ULN, upp
limit of normal.

"Patients evaluable f@¥Es-adverse eventsy initially assigned dose group.

*Three out.of17 patients experien@bEsserious adverse evergfter the 4week safety
follow-up.

SExcluding’Worsened Crohn’s disease attributeidsafficient clinical response.

"No seri6tis €aseés of herpes zoster were reported.

*Events based upon adjudication.

"Adjudicated opportunistic infections included the single case of herpes zoster
multidermatomal (nommdjacent or >5 adjacent dermatomeis) the tofacitinib 5 mg b.d.
group, and one case of primary varicella infection in the tofacitinib 10 mg b.d. group.
*Adjudicated malignancy events, including one case of basal cell carcinoma.

%%0ne case of biliary colic was adjudicated as unrelateldupinduced liver injury.

"AE Adverse evereT preferred termincluding ‘perforation’. However, one event of

perineal fistula and one event of anal abscess in the tofacitinib 10 mg b.d. group were
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adjudicated as intestinal perforation.

"Laboratoryvalues meeting predetermined criteria for discontinuation.

TheAE-adverse evendf worsening Crohn’s disease leading to discontinuation was termed
insufficient clinical respons@nly patients who were not in remission were assigned to
tofacitinib*20°mg b.d.

Infections that were reported as$AE serious adverse event are described in the table as

‘serious infections’.
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FIGURE LEGENDS
FIGURE 1
Openlabel extension studgesign.

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 treatynent/ear
termination::dstwice daily; CDAI, Crohn’s disease activitydiex

FIGURE 2
Patient disposition diagram.

Safety analyses patient population. Includes enrolled patients who reeéidest of study
medication:"Nrepresents the total number of patients in each group; n represents the number
of patients-‘withreventdDose assignment was determined based on last available haematocrit
result prior to opemabel extension study entry. Baseline CDAI scores were recalculated

using baseline haematocrit results received after treatment assignment was determined.
Therefore,"ae patient in the tofacitinib mgb.d. group and four patients in the 10 mg b.d.

group hadsremission status that did not correspond to their initial dose assignmgeitided.

daily; CDAI, Crohn’s disease activity index

FIGURE 3

Proportion of patients in clinical remission at baseline and assigned to tofacitinib.g8.mg
who had (A) clinical remission at week 48, and (B) sustained clinical remission at weeks 24
and 48, and.alse (C) Kaplan-Meier plot showing probability of relapse among those in

clinical remission at baseline (full analysis set).

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 numbereritpatnalysed, n
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represents number of patients achieving clinical remission or sustained clinical remission.
Clopper-Pearson 95% confidence intervals are shown in panels A and B. The Mapan-
plot for relapse is shown to 365 days, as there were 3 patients or fewer at riskysodoBla
through 458. b.dtwice daily; CDAI, Crohn’s disease activity ind&x@CkF-last-observation

carried-ferward;-NRI-homesponderimputatior8E, standard error

FIGURE 4

(A) Mean CDAI score through week 48, and mean gkarirom baseline at week 48 for (B)
CDAI, (C) €RPC-eactive proteirand (D)=SPfaecal calprotectinfor tofacitinib 5 mg b.d.

(observed data; full analysis set).

All data represent full analysis set (observed). N represents the total number of patients
analysed at each timepoint, 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 iSRRG

reactive-protein;-FCP,faecal-calprotecti), standard deviation

FIGURE 5

Proportion of patients assigned to tofacitinib 10 mg &tthaseline who had (A) clinical
remission ‘at week 48 and (B) sustained clinical remission at weeks 24 and 484dfydlis

set).

Clinical remission was defined as CDA150. 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 number of patients achieving clinical
remission ersustained cigal remission. Clopper-Pearson 95% confidence intervals are

shown. b.d.twice daily; CDAI, Crohn’s disease activity ind&xXOCFlast-ebservation
carrieddorward NRE-norresponderimputation

FIGURE 6
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(A) Mean CDAI score through week 48, and mean changes from baseline at week 48 for (B)
CDAI, (C) €RPC-reactive proteirand (D)FGPfaecal calprotectifor tofacitinib 10 mg b.d.

(observed data; full analysis set)

All data represent full analysis set éaloved). N represents the total number of patients
analysed at.each timepointyepresents the number of patients with dateestk 48, 0r at
baseline aneveek 48. b.d., twice daily; CDAI, Crohn’s disease activity indeRP-G

reactive-pretein=FCP,faakecalprotectin SD, standard deviation

FIGURE 7

Proportion of patients with IBDQ clinical remission (total scat&0) PRO patient-reported

outcome endpoint, by baseline and weeks 8, 24 and 48.

N represents the total number of patients analysed at each timepoint, n represents number of
patients achieving IBDQ clinical remission. 95% ClopPearson exact confidence intervals

are shown for proportions. b,dwice daily; IBDQ, Inflammatory Bowel Bease

QuestionnairpPRO;-patienteported-outcome
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Figure 1
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Figure 2

Enrolled
N =150

Baseline CDAI <150t

Tofacitinib 5 mg b.d.
N = 62

Baseline CDAI =150

Tofacitinib 10 mg b.d.

N =88

Discontinuations

N =19 (30.6%)
Adverse events: n = 3
Did not meet entrance criteria:'n =1
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

Increased dose
to 10 mg b.d.
N =22 (35.5%)

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

Completed
N =43 (69.4%)

Discontinuations
N =43 (48.9%)
Adverse events: n = 10
Did not meet entrance criteria: n = 0
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%)
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Figure 3

(") Clinical remission at Week 48 B) Sustained clinical remission at Week 48
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Figure 4

A) (B)
Mean CDAI score through 48 weeks Mean CDAI change from baseline at Week 48

200 - I c 80 -
3 o0 5 e '
© 140 g 491
2 120 - IS % 20 -
o 80 73.9 <2 o0 -4.8
2 60- 8 4o
S 40 §
= 20+ g 007 60.1

0+ -80- -

Baseline

53 49 41 33

Number of patients 62
with data, N

©)
-reactive protein Mean faecal calprotectin

o

a change from baseline at Week 48 o change from baseline at Week 48
@ 20- L 400 -
5> T % 4 2 T
g 101 8 g 00 -
- o
o8 8¢ 0
5 3 2 200+
ol -10- S g -189.6
b (0]
S E @ g -400+
c 8 20 puye)
g3 7 8 g 001 L
e S o 462.6
g -30- (s% -800 -
o
n =43 © n=37

m Tofacitinib 5 mg b.d.
apt_15072_f4.eps

Author

This article is protected by copyright. All rights reserved



Figure 5

(A) Clinical remission at Week 48 (B) Sustained clinical remission at Week 48
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Figure 6

A) (B)
Mean CDAI score to 48 weeks Mean CDAI change from
baseline at Week 48
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Figure 7
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