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Tofacitinib was efficacious in patients with UC, regardless of
prior TNFi failure status; rates of HZ (non-serious and

serious) were numerically higher in prior TNFi failures Clinical Gastroenterology

and Hepatology

BACKGROUND & AIMS:

METHODS:

RESULTS:

Tofacitinib is an oral, small-molecule Janus kinase inhibitor for the treatment of ulcerative
colitis (UC). We summarize the efficacy and safety data of tofacitinib 5 or 10 mg twice daily in
the UC clinical program, stratified by prior tumor necrosis factor inhibitor (TNFi) failure status.

Efficacy was assessed in the pooled phase 3 OCTAVE Induction 1 and 2 studies (N = 1139), the
phase 3 OCTAVE Sustain maintenance study (N = 593), and the dose-escalation subpopulation
of the open-label, long-term extension OCTAVE Open study (N = 59). Safety was assessed in
OCTAVE Sustain, the dose-escalation subpopulation, and the Overall Cohort, which included
patients from OCTAVE Induction 1 and 2, OCTAVE Sustain, and OCTAVE Open (N = 1124; no
prior TNFi failure N = 541; prior TNFi failure N = 583; phase 2 data were excluded when
stratified by prior TNFi failure status). The dose-escalation subpopulation received tofacitinib
10 mg twice daily in OCTAVE Induction 1 and 2, tofacitinib 5 mg twice daily in OCTAVE Sustain,
and tofacitinib 10 mg twice daily in OCTAVE Open.

Tofacitinib had greater efficacy than placebo, regardless of prior TNFi failure status. In OCTAVE
Sustain and the Overall Cohort, herpes zoster [HZ] (nonserious and serious) rates were
numerically higher in tofacitinib-treated patients with vs without prior TNFi failure. Dose
escalation to tofacitinib 10 mg twice daily generally recaptured clinical response for most

Abbreviations used in this paper: AESI, adverse events of special interest;
DVT, deep vein thrombosis; Gl, gastrointestinal; HZ, herpes zoster; IR,
incidence rate; NMSC, nonmelanoma skin cancer; NNH, number needed
to harm; NNT, number needed to treat; NR, nonresponse; NRI, nonre-
sponder imputation; PE, pulmonary embolism; TNFi, tumor necrosis factor
inhibitor; UC, ulcerative colitis.
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patients. HZ (nonserious and serious) rates were numerically higher in the dose-escalation
subpopulation vs the Overall Cohort.

CONCLUSIONS:

Tofacitinib was efficacious in patients with UC regardless of prior TNFi failure status. HZ

(nonserious and serious) rates were numerically higher in patients who had previously failed
TNFi. ClinicalTrials.gov: A3921063 (NCT00787202); OCTAVE Induction 1 (NCT01465763);
OCTAVE Induction 2 (NCT01458951); OCTAVE Sustain (NCT01458574); and OCTAVE Open

(NCT01470612).

Keywords: Adverse Events of Special Interest; Inflammatory Bowel Disease; JAK Inhibitor; Tumor Necrosis Factor

Antagonist.

Icerative colitis (UC) is a chronic, relapsing, in-
flammatory disease of the colon." Tumor necrosis
factor inhibitors (TNFi) often are used to treat patients
with moderately to severely active disease.” However,
many patients with UC may be intolerant to TNFj, fail to
respond to TNFi (primary nonresponse [NR]), or lose
their initial response to TNFi (secondary NR).>* Prior
TNFi failure has been suggested as a predictor of poor
prognosis,”® and patients who previously have failed
TNFi therapy may be more difficult to treat than those
who have not.”® Therefore, there is an unmet need for
alternative therapies in patients with prior TNFi failure.
Tofacitinib is an oral, small-molecule Janus kinase
inhibitor for the treatment of UC. The efficacy and safety
of tofacitinib in adults with moderately to severely active
UC has been investigated in a dose-ranging phase 2 in-
duction trial (NCT00787202),” 2 identical 8-week phase
3 induction trials (OCTAVE Induction 1 and 2;
NCT01465763 and NCT01458951),'” a 52-week phase 3
maintenance trial (OCTAVE Sustain; NCT01458574),"°
and an open-label, long-term extension trial (OCTAVE
Open; NCT01470612; ongoing at the time of this interim
analysis)."" Here, we summarize integrated data showing
the efficacy and safety of tofacitinib 5 or 10 mg twice
daily in the tofacitinib UC clinical program (induction
10 mg twice daily only), stratified by patients’ prior TNFi
failure status, to provide better understanding of the
efficacy and safety of tofacitinib in patients with UC
based on their prior TNFi failure status.

Materials and Methods

Study Design and Patients

The study design and patient inclusion and exclusion
criteria for the studies are summarized in Supplementary
Figure 1.°71!

Ethical Approval

All studies were conducted in compliance with the
Declaration of Helsinki and the International Confer-
ence on Harmonisation Good Clinical Practice

Guidelines, and were approved by the Institutional
Review Boards and/or Independent Ethics Commit-
tees at each of the investigational centers, or a cen-
tral Institutional Review Board. All patients provided
written informed consent. All authors had access to
the study data and reviewed and approved the final
manuscript.

Efficacy Analysis by Prior Tumor Necrosis
Factor Inhibitor Treatment Status

Efficacy data at week 8 of the pooled OCTAVE In-
duction 1 and 2 studies and at week 52 of OCTAVE
Sustain (remission, endoscopic improvement [defined as
mucosal healing in the original OCTAVE protocols], and
clinical response rates) were assessed in patients treated
with tofacitinib or placebo according to prior TNFi
treatment status: prior TNFi failure or no prior TNFi
failure, 1 or 2 or more failed TNFi, and primary or sec-
ondary NR. Primary NR included patients whose reason
for failure was a lack of efficacy or failure to achieve a
response. Secondary NR included patients whose reason
for failure was a lack of efficacy or failure to maintain a
sustained response, among those who had an initial
response to TNFi. Remission was defined as a total Mayo
score of 2 or less, no individual subscore greater than 1,
and a rectal bleeding subscore of 0. Endoscopic
improvement (or mucosal healing in the original OCTAVE
protocols) was defined as a Mayo endoscopic subscore of
0 or 1. Clinical response was defined as a decrease from
induction study baseline total Mayo score of 3 points or
more and 30% or more, plus a decrease in the rectal
bleeding subscore of 1 or more points or an absolute
rectal bleeding subscore of 0 or 1. Sustained steroid-free
remission also was assessed in OCTAVE Sustain among
patients who were in remission at the baseline of
OCTAVE Sustain, and was defined as remission at weeks
24 and 52, with no steroids for at least 1 month before
each time point (among those that failed 1 and >2 TNFj,
sustained steroid-free remission was assessed among all
patients enrolled in OCTAVE Sustain).

In addition, efficacy (remission, endoscopic
improvement, and clinical response) according to prior
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TNFi failure or no prior TNFi failure was assessed at
months 2, 12, 24, and 36 in the dose-escalation sub-
population of OCTAVE Open (data as of May 2019,
database not locked). The dose-escalation subpopula-
tion included patients who received tofacitinib 10 mg
twice daily in OCTAVE Induction 1 and 2, then
tofacitinib 5 mg twice daily in OCTAVE Sustain, fol-
lowed by dose escalation to tofacitinib 10 mg twice
daily in OCTAVE Open.

Safety Analysis by Prior Tumor Necrosis Factor
Inhibitor Treatment Status

Incidence rates (IRs) (unique patients with events per
100 patient-years) for adverse events of special interest
(AESI) in OCTAVE Sustain, the Overall Cohort (all pa-
tients who received at least 1 dose of tofacitinib 5 or 10
mg twice daily across the tofacitinib UC clinical program,
excluding phase 2 data when stratified by prior TNFi
failure status), and the dose-escalation subpopulation
were assessed in prior TNFi failures and nonfailures.
Overall Cohort data were based on tofacitinib (all), and
the predominant dose of tofacitinib (5 mg twice daily:
average total daily dose <15 mg; 10 mg twice daily:
average total daily dose >15 mg). Opportunistic infec-
tion, non-herpes zoster (HZ) opportunistic infection,
malignancy (excluding nonmelanoma skin cancer
[NMSC]), NMSC, major adverse cardiovascular event, and
gastrointestinal (GI) perforation AESI were adjudicated
by external committees. The methodology for identifi-
cation of HZ events in the UC clinical program has been
described previously’”> and is detailed in the
Supplementary Materials and Methods section. AESI
were compared indirectly with data from a 'trial criteria’
cohort of adult patients (age, >18 y) with moderate to
severe UC who failed TNFi, from the US Truven Mar-
ketScan (IBM, Portsmouth, UK) Claims Database.

Statistical Analyses

Data are presented for the full analysis set, defined as
all randomized patients, with nonresponder imputation
(NRI) for missing data of binary efficacy end points. NRI
was applied after a patient discontinued. No imputation
for missing data was applied for ongoing patients, except
NRI for intermittent missing data. For the dose-
escalation subpopulation, last observation carried for-
ward imputation was applied after a patient advanced
to a subsequent study, up to the visit they would
have reached if they had stayed in the study;
observed data also are presented. Treatment differences
for tofacitinib vs placebo were determined in the
induction and maintenance studies; P values from
Cochran-Mantel-Haenszel chi-square tests were not type
1 error controlled.

Safety analyses were based on data from all patients
who underwent randomization and received at least

Tofacitinib by TNFi Failure Status in UC 593

What You Need to Know

Background

We summarize efficacy and safety data for tofacitinib,
an oral, small-molecule Janus kinase inhibitor for the
treatment of ulcerative colitis, by prior tumor necrosis
factor inhibitor (TNFi) failure status.

Findings

The efficacy and safety of tofacitinib was observed
irrespective of prior TNFi failure status; rates of
herpes =zoster (nonserious and serious) were
numerically higher in patients with vs without TNFi
failure.

Implications for patient care

Although prior TNFi failures may be more chal-
lenging to treat, tofacitinib was efficacious in UC
regardless of TNFi failure status. Herpes zoster rates
were numerically higher in prior TNFi failures.

1 dose of their assigned treatment. No statistical testing
was performed to compare IRs of AESIs between prior
TNFi failures and nonfailures.

For the subgroup analysis by prior TNFi treatment
status, the number needed to treat (NNT) and the
number needed to harm (NNH) were calculated for
OCTAVE Sustain.

Results

Patients

In OCTAVE Induction 1 and 2, 1139 patients were
randomized to tofacitinib 10 mg twice daily (n = 905) or
placebo (n = 234). In OCTAVE Sustain, 593 patients who
achieved clinical response in OCTAVE Induction 1 or 2
were re-randomized to tofacitinib 5 mg twice daily (n =
198), tofacitinib 10 mg twice daily (n = 197), or placebo
(n = 198). The dose-escalation subpopulation comprised
59 patients. Prior TNFi failure status of patients in the
pooled induction studies, maintenance study, and dose-
escalation subpopulation are shown in Supplementary
Table 1. In the Overall Cohort, excluding phase 2 data
(n = 1124), 198 patients (17.6%) received a predomi-
nant dose of tofacitinib 5 mg twice daily and 926 patients
(82.4%) received a predominant dose of tofacitinib
10 mg twice daily; 51.9% of these patients were prior
TNFi failures.

In OCTAVE Sustain, a numerically higher proportion
of patients who were prior TNFi failures had a greater
disease extent, longer disease duration, higher baseline
total Mayo score, had previously failed immunosup-
pressants, and had used oral corticosteroids at baseline
vs those who had not previously failed TNFi treatment.
Other baseline demographics shown in Table 1 generally
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Table 1. Baseline Demographics and Clinical Characteristics in OCTAVE Sustain, by Prior TNFi Status

No prior TNFi failure

Prior TNFi failure

Tofacitinib Tofacitinib Tofacitinib Tofacitinib
Placebo 5 mg BID 10 mg BID Placebo 5 mg BID 10 mg BID
(N =109) (N=115) (N =104) (N =89 (N =83 (N =193
Male,® n (%) 66 (60.6) 63 (54.8) 62 (59.6) 50 (56.2) 40 (48.2) 48 (51.6)
Age,? y, mean (SD) 41.9 (13.1) 43.6 (13.0) 42.2 (14.5) 45.2 (15.0) 39.6 (14.3) 43.7 (14.4)
Duration of diagnosis,® y, mean (SD) 8.0 (8.1) 6.7 (5.8) 7.3 (5.9) 9.3 (6.9) 9.9 (8.4) 9.6 (8.0)
Extent of disease,>” n (%)
Proctosigmoiditis 11 (10.1) 20 (17.7) 15 (14.4) 10 (11.2) 8 (9.6) 18 (19.6)
Left-sided colitis 43 (39.4) 44 (38.9) 38 (36.5) 25 (28.1) 22 (26.5) 22 (23.9)
Extensive colitis/pancolitis 54 (49.5) 49 (43.4) 51 (49.0) 54 (60.7) 53 (63.9) 52 (56.5)
Proctitis® 1(0.9) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Oral corticosteroid use at baseline,® n (%) 53 (48.6) 55 (47.8) 46 (44.2) 52 (58.4) 46 (55.4) 46 (49.5)
Prior immunosuppressant failure,® n (%) 58 (63.2) 75 (65.2) 64 (61.5) 71 (79.8) 68 (81.9) 77 (82.8)
Baseline total Mayo score, mean (SD) 3.0(1.8) 2.9 (1.9 3.0(1.8) 3.6 (1.8) 3.8(1.7) 3.9(1.8)

BID, twice daily; N, number of patients in subgroup; n, number of patients in category; SD, standard deviation; TNFi, tumor necrosis factor inhibitor.

?Based on data collected at the start of the phase 3 induction studies.
PN =109, N = 113, N = 104, N = 89, N = 83, and N = 92, respectively.

°One patient with proctitis was enrolled into OCTAVE Induction as a protocol deviation.

were similar between the 2 patient subpopulations.
Baseline demographics and clinical characteristics of
patients in the pooled induction studies, dose-escalation
subpopulation, and Overall Cohort are shown in
Supplementary Tables 2, 3, and 4. Baseline characteris-
tics generally were similar between the study pop-
ulations, except that, because of the study design,
patients entering OCTAVE Sustain had a lower baseline
total Mayo score than those in the Overall Cohort.
Moreover, patients in the Overall Cohort had lower oral
corticosteroid use because corticosteroid tapering was a
requirement in OCTAVE Sustain.

Efficacy Subgroup Analysis by Tumor Necrosis
Factor Inhibitor Treatment Status

At week 8 (induction) and week 52 (maintenance),
tofacitinib was associated with greater efficacy than
placebo, regardless of prior TNFi failure status and type
of NR. This also generally was true regardless of the
number of failed TNFi therapies. In the induction studies,
treatment effects generally were similar for prior TNFi
failures and nonfailures, and for patients who failed 1
and 2 or more TNFi. Treatment effects were numerically
higher for tofacitinib 10 mg twice daily vs tofacitinib
5 mg twice daily, regardless of prior TNFi failure status
during maintenance. Among patients with prior TNFi
failure, treatment effects were similar between patients
with either type of NR (primary or secondary) for
endoscopic improvement and remission (for tofacitinib
5 mg twice daily) during maintenance (Figure 1 and
Supplementary Figure 2).

In patients who lost response to tofacitinib 5 mg
twice-daily maintenance therapy, dose escalation to
tofacitinib 10 mg twice daily recaptured clinical response
for most patients by month 2, which generally was
maintained over 3 years (Figure 2).

Safety Analysis by Tumor Necrosis Factor
Inhibitor Treatment Status

In OCTAVE Sustain, IRs of HZ (nonserious and
serious) and NMSC were numerically greater in patients
treated with tofacitinib 10 mg twice daily with prior
TNFi failure (13.74 and 4.20, respectively), compared
with those with no prior TNFi failure (1.18 and 0.00,
respectively) (Figure 3). All cases of HZ were nonserious,
and most were mild to moderate, were limited to 2
dermatomes or fewer, and responded to therapy.'*'®
NMSC was reported in 3 patients who were prior TNFi
failures and received tofacitinib 10 mg twice daily, and in
1 patient who was a prior TNFi nonfailure and received
placebo; all 4 patients previously had received immu-
nosuppressants and had a history of NMSC. No cases of
cytomegalovirus, Epstein-Barr virus, or non-HZ oppor-
tunistic infections were reported during maintenance. In
prior TNFi failures, no cases of malignancy (excluding
NMSC), major adverse cardiovascular events, GI perfo-
rations, deep vein thrombosis (DVT), or pulmonary em-
bolism (PE) were reported in patients receiving
tofacitinib; 1 case each of GI perforations, DVT, and PE
were reported in patients receiving placebo.

In the Overall Cohort (excluding phase 2 induction
data), IRs of HZ (nonserious and serious) were numerically
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Figure 1. (A) Remission, (B) endoscopic improvement,
and (C) clinical response in OCTAVE Induction 1 and 2,
and (D) remission, (E) endoscopic improvement, and (F)
sustained steroid-free remission among OCTAVE Sus-
tain baseline remitters in OCTAVE Sustain, stratified by
prior tumor necrosis factor inhibitor (TNFi) treatment
status. Data are full analysis set with nonresponder
imputation, central read. Treatment difference from
placebo is presented, along with 95% confidence in-
tervals. *P < .05, P < .01, ™ P < .0001 vs placebo.
@For failed 1 and >2 TNFi subgroups, data for the overall
OCTAVE Sustain population are shown. BID, twice daily;
N1, number of patients in subgroup; N, number of pa-
tients randomized; n, number of patients with response;
NR, nonresponse.
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greater in all tofacitinib-treated patients with prior TNFi greater in all tofacitinib-treated patients, and in the tofa-
failure (4.66) compared with those with no prior TNFi citinib 10 mg twice-daily patient subgroup (95% Cls did
failure (2.40) (95% confidence intervals [CIs] did not not overlap) when stratified by predominant dose. For
overlap), and when stratified by predominant dose contextualization, data for patients with UC with prior TNFi
(Figure 4 and Supplementary Figure 3). In prior TNFi failure from the US Truven MarketScan Claims Database
failures vs nonfailures, IRs of NMSC were numerically are shown in Supplementary Figure 4.
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Figure 2. (A and B) Remission, (C and D) endoscopic improvement, and (E and F) clinical response in the dose-escalation
subpopulation (months 2, 12, 24, and 36; nonresponder imputation, last observation carried forward [NRI-LOCF] and
observed), stratified by prior tumor necrosis factor inhibitor (TNFi) treatment status. Two patients with protocol violations who
received tofacitinib 5 mg twice daily in OCTAVE Open despite experiencing treatment failure during OCTAVE Sustain were
included (N = 59). Data are full analysis set (NRI-LOCF and observed), local read. N1, number of patients in subgroup;

n, number of patients with response.

In the dose-escalation subpopulation, similar results
generally were observed in patients with and without
prior TNFi failure. Safety generally was consistent with
that observed in the Overall Cohort, although there was a
numerically higher rate of HZ events (nonserious and
serious) (Table 2).

The IR of death in the Overall Cohort (including phase
2 patients) up to 28 days beyond the last dose (except
for ongoing patients in OCTAVE Open) was 0.07 (95% CI,
0.01-0.27). One death occurred in a patient with prior

TNFi failure, and 1 death occurred in a patient without
prior TNFi failure; both received a predominant dose of
tofacitinib 10 mg twice daily.

Number Needed to Treat and Number Needed
to Harm

The NNT and NNH in OCTAVE Sustain are shown in
Supplementary Results, Supplementary Figure 5, and
Supplementary Table 5.
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Figure 3. Incidence rates (IRs) of adverse events of special interest (AESI) in OCTAVE Sustain, stratified by prior tumor necrosis
factor inhibitor (TNFi) treatment status. Only events occurring within 28 days after the last dose are included in this figure for
calculation of IR. Placebo: no prior TNFi failure exposure, 56.3 patient-years (PY); prior TNFi failure exposure, 44.1 PY;
tofacitinib 5 mg twice daily: no prior TNFi failure exposure, 89.2 PY; prior TNFi failure exposure, 57.0 PY; tofacitinib 10 mg
twice daily: no prior TNFi failure exposure, 83.6 PY; prior TNFi failure exposure, 70.6 PY. ®Adjudicated events. °Excludes
tuberculosis and HZ with 2 adjacent dermatomes. BID, twice daily; DVT, deep vein thrombosis; Gl, gastrointestinal;
HZ, herpes zoster; MACE, major adverse cardiovascular event; N1, number of patients in subgroup; N, number of patients
randomized; n, number of patients with events; NMSC, nonmelanoma skin cancer; PE, pulmonary embolism.
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Figure 4. Incidence rates (IRs) of adverse events of special interest (AESI) in the Overall Cohort, stratified by prior tumor
necrosis factor inhibitor (TNFi) treatment status. Only events occurring within 28 days after the last dose are included in this
figure for calculation of the IR, with the exception of malignances (excluding nonmelanoma skin cancer [NMSC]), NMSC, and
major adverse cardiovascular events (MACE), which also included events outside the 28-day risk period. No prior TNFi failure
exposure: 1353.4 patient-years (PY), prior TNFi failure exposure: 1222.9 PY. ®Includes patients who received tofacitinib 5 or
10 mg twice daily in the tofacitinib ulcerative colitis clinical program. Phase 2 induction data were excluded. Data cut-off date:
May 27, 2019. bAdjudicated events. “Excludes tuberculosis and HZ with 2 adjacent dermatomes. DVT, deep vein thrombosis;
Gl, gastrointestinal; HZ, herpes zoster; N1, number of patients in subgroup; N, number of patients treated; n, number of

patients with events; PE, pulmonary embolism.

Discussion

Patients with UC who experience TNFi failure may be
more challenging to treat,”” representing an unmet need
for alternative therapies. Our findings show that
tofacitinib induces and maintains clinical response,
endoscopic improvement, and remission in patients with
and without prior TNFi failure, although rates of HZ
(nonserious and serious) were numerically higher in
patients with vs without prior TNFi failure. A recent
network meta-analysis suggested that tofacitinib may be
more efficacious than vedolizumab and adalimumab, but
not ustekinumab, in patients who previously have failed
biologics.™*

Tofacitinib was more effective than placebo as both
an induction and maintenance therapy, regardless of
prior TNFi treatment status. The results reported here
expand on the previous results that reported the efficacy
of tofacitinib by prior TNFi treatment status in patients

enrolled in the induction studies.'® At week 8, the dif-
ferences between tofacitinib- and placebo-treated pa-
tients in the proportion of patients experiencing
remission, endoscopic improvement, and clinical
response were similar for patients with and without
prior TNFi failure. Previously reported analyses evalu-
ating extension of tofacitinib induction beyond 8 weeks,
for up to 16 weeks, showed a clinical response recapture
rate of 52.2% in initial induction nonresponders, of
whom 51.7% were prior TNFi failures.'”

Data from the dose-escalation subpopulation suggest
that for patients who experience loss of response during
maintenance treatment with tofacitinib 5 mg twice daily,
dose escalation to tofacitinib 10 mg twice daily may be
considered.’® Safety data in the dose-escalation sub-
population generally were comparable with the Overall
Cohort, although rates of HZ (nonserious and serious)
were numerically higher in the dose-escalation subpop-
ulation vs the Overall Cohort.
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Table 2. IRs of AESI in the Dose-Escalation Subpopulation, Stratified by Prior TNFi Treatment Status

No prior TNFi failure (N = 29)

Prior TNFi failure (N = 28)

n IR (95% CI) n IR (95% Cl)
Serious infection 1 1.75 (0.04-9.73) 0 0.00 (0.00-5.38)
Opportunistic infection®” 0 0.00 (0.00-6.43) 0 0.00 (0.00-5.38)
Non-HZ opportunistic infection® 0 0.00 (0.00-6.43) 0 0.00 (0.00-5.38)
HZ (nonserious and serious) &) 5.66 (1.17-16.55) 4 6.66 (1.81-17.04)
Malignancy (excluding NMSC)? 1 1.75 (0.04-9.73) 0 0.00 (0.00-5.38)
NMSC? 1 1.76 (0.04-9.83) 1 1.50 (0.04-8.36)
MACE? 0 0.00 (0.00-6.43) 0 0.00 (0.00-5.38)
Gl perforations® 0 0.00 (0.00-6.43) 0 0.00 (0.00-5.38)
DVT 0 0.00 (0.00-6.43) 0 0.00 (0.00-5.38)
PE 0 0.00 (0.00-6.43) 0 0.00 (0.00-5.38)
Death 0 0.00 (0.00-6.43) 0 0.00 (0.00-5.38)

NOTE. Only events occurring within 28 days after the last dose are included in this table for the calculation of the IR, with the exception of malignances (excluding
NMSC), NMSC, and MACE, which also included events outside the 28-day risk period. No prior TNFi failure exposure, 57.4 patient-years; prior TNFi failure

exposure, 68.6 patient-years.

AESI, adverse events of special interest; Cl, confidence interval; DVT, deep vein thrombosis; Gl, gastrointestinal; HZ, herpes zoster; IR, incidence rate; MACE,
major adverse cardiovascular events; N, number of patients in subgroup; n, number of patients with events; NMSC, nonmelanoma skin cancer; PE, pulmonary

embolism; TNFi, tumor necrosis factor inhibitor.
4Adjudicated events.
PExcludes tuberculosis and HZ with 2 adjacent dermatomes.

Differences in efficacy between tofacitinib 10 mg
twice daily and placebo in patients with prior TNFi fail-
ure were statistically significant in OCTAVE Sustain.
Prior TNFi failures are challenging to treat, which may
explain why differences in efficacy between tofacitinib
5 and 10 mg twice daily appeared generally more pro-
nounced in these patients compared with prior TNFi
nonfailures during maintenance. However, tofacitinib
5 mg twice daily also resulted in statistically significant
efficacy vs placebo in prior TNFi failures, with the
exception of sustained steroid-free remission. The results
presented in these patient populations are strengthened
further by the mandatory corticosteroid tapering during
maintenance and the exclusion of concomitant
immunosuppressants such as azathioprine, supporting
tofacitinib as an advanced monotherapy regardless of
prior TNFi failure status. When considering dose reduc-
tion, it should be noted that it previously was shown that
the longer a patient was in remission, the more likely
they were to maintain remission when the tofacitinib
dose was reduced from 10 to 5 mg twice daily."”

The difference in NNT during maintenance for
tofacitinib 5 and 10 mg twice daily vs placebo was
smaller in patients without vs those with prior TNFi
failure. Tofacitinib 10 mg twice daily was more effective
than 5 mg twice daily, as evidenced by a lower NNT for
each efficacy end point, although the NNH was lower in
prior TNFi failures treated with tofacitinib 10 vs 5 mg
twice daily for HZ (nonserious and serious) and oppor-
tunistic infections.

No events of non-HZ opportunistic infections, malig-
nancy (excluding NMSC), DVT, PE, GI perforations, or
death were reported with tofacitinib 5 or 10 mg twice
daily during maintenance. In prior TNFi failures vs non-
failures in OCTAVE Sustain, the IRs of HZ (nonserious and
serious) were numerically greater in tofacitinib-treated
patients, and the IRs of NMSC were numerically
greater in tofacitinib 10 mg twice daily-treated patients.
In the Overall Cohort, in prior TNFi failures vs non-
failures, IRs of HZ (nonserious and serious) were
numerically greater in all tofacitinib-treated patients,
and when stratified by predominant dose, with IRs of
NMSC numerically greater in all tofacitinib-treated pa-
tients, and in the tofacitinib 10 mg twice-daily patient
subgroup when stratified by predominant dose.
Increased IRs were observed with the higher dose of
tofacitinib for HZ (nonserious and serious) when not
stratified by prior TNFi failure status.'® The risk of HZ
with tofacitinib use was reported by Winthrop et al,'?
where it was identified that prior TNFi failure was a
significant independent risk factor for HZ. This is
similar to findings from clinical trials of tofacitinib in
patients with rheumatoid arthritis and psoriatic
arthritis.">*" It is not entirely clear why prior TNFi
failure is a risk factor for HZ but not for other infections.
UC is associated with an increased risk of HZ compared
with the general population.’® One possible explanation
for this could be that patients with UC who previously
experienced TNFi failure had a longer disease duration.
In practice, HZ could be prevented with a vaccine in
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patients who are eligible, and NMSC is a potentially
treatable cancer. Risk factors for NMSC include immu-
nosuppressive medications.”’ Comparison of the safety
profile of tofacitinib in the Overall Cohort with TNFi-
treated patients (with prior TNFi failure) of the US
Truven MarketScan Claims Database trial criteria cohort
showed similar IRs for AESIs, with the exception of HZ
(nonserious and serious), which occurred numerically
more frequently in patients treated with tofacitinib
(Supplementary Figure 4).

Limitations of these analyses included the open-label
design of OCTAVE Open, the indirect comparison of
tofacitinib UC clinical program safety data with the
Truven MarketScan Claims Database data, and the fact
that infrequent AESIs were evaluated with a relatively
short follow-up period. An indirect comparison of data
derived from clinical trials with data from insurance
databases was limited by the differences between these
patient populations; for example, patients who enroll in a
clinical trial may have more active disease than those
included in the insurance database. In addition, the in-
surance database only captures the insured population
and safety outcomes are based on diagnosis codes and
not medical record review. Prior TNFi failure status
(primary or secondary NR) was determined by the
investigator, with no definition provided in the protocols.
Caution should be exercised when interpreting data for
the dose-escalation subpopulation because patient
numbers were low, and when evaluating AESI data
within the tofacitinib UC clinical program because of the
low number of events, particularly in the dose-escalation
subpopulation, and because 82% of patients were
treated with a predominant dose of tofacitinib 10 mg
twice daily by protocol design. Caution also should be
exercised regarding the significance of the observed
differences between prior TNFi failures and nonfailures
for IRs of AESIs because no statistical testing was
performed.

In conclusion, tofacitinib was efficacious in patients
with UC regardless of prior TNFi failure status, with rates
of HZ (nonserious and serious) numerically higher in
patients who had vs those who had not previously failed
TNFi.

Supplementary Material

Note: To access the supplementary material accom-
panying this article, visit the online version of Clinical
Gastroenterology and Hepatology at www.cghjournal.org,
and at https://doi.org/10.1016/j.cgh.2021.02.043.
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Supplementary Materials and Methods

Study Design and Patients

In the phase 2 induction trial, patients received
tofacitinib 0.5 mg, 3 mg, 10 mg, or 15 mg twice daily or
placebo for 8 weeks. In OCTAVE Induction 1 and 2, pa-
tients received tofacitinib 10 mg twice daily or placebo
for 8 weeks. In OCTAVE Sustain, patients who achieved a
clinical response in OCTAVE Induction 1 or 2 received
maintenance treatment with tofacitinib 5 or 10 mg twice
daily or placebo for 52 weeks. In OCTAVE Open, patients
who completed OCTAVE Sustain in remission were
assigned to tofacitinib 5 mg twice daily, and those who
did not respond to treatment in OCTAVE Induction 1 or
2, showed treatment failure in OCTAVE Sustain, or were
not in remission at the end of OCTAVE Sustain, were
assigned to receive tofacitinib 10 mg twice daily.

Patients were age 18 years or older, with a confirmed
diagnosis of UC for 4 months or longer (>3 months for
the phase 2 study). Patients in the phase 3 studies were
required to have moderately to severely active UC
(defined as a total Mayo score of 6-12, with a rectal
bleeding subscore of 1-3 and an endoscopic subscore of
2 or 3). In OCTAVE Induction 1 and 2, patients were
required to have previously failed treatment or be
intolerant to at least 1 of the following: oral/intravenous
glucocorticoids, azathioprine, 6-mercaptopurine, and/or
a TNFi (infliximab or adalimumab). TNFi were prohibited
for the duration of the studies, with a washout period of
8 weeks required. Azathioprine, methotrexate, and 6-
mercaptopurine were prohibited for the duration of the
studies, with a washout period of 2 weeks required
before induction. Patients were permitted to remain on
stable doses of mesalamine for the duration of the
studies, and were allowed to continue on stable doses of
corticosteroids during induction. Tapering of corticoste-
roids was mandatory during OCTAVE Sustain and
OCTAVE Open.

To identify HZ events in the UC clinical program, the
Medical Dictionary for Regulatory Activities was
searched using the following terms, with an interim cut-
off date of December 16, 2016: “herpes zoster,” “herpes

Clinical Gastroenterology and Hepatology Vol. 20, No. 3

zoster disseminated,” “herpes zoster cutaneous dissem-
inated,” “ophthalmic herpes zoster,” “herpes zoster oti-
cus,” “genital herpes zoster,” “herpes zoster pharyngitis,”
“herpes zoster necrotizing retinopathy,” “herpes zoster
infection neurological,” “herpes zoster meningitis,” “her-
pes zoster meningomyelitis,” and “herpes zoster menin-
goencephalitis.” After the search, clinical information for
each patient was gathered and HZ events were graded
appropriately. In brief, if infection events met serious AE
criteria, they were graded as serious infection events. An
independent, blinded, external adjudication committee
was used for reports of serious AEs or events that
involved more than 1 dermatome.

Supplementary Results

Number Needed to Treat and Number Needed
to Harm

Data for the NNT in OCTAVE Sustain relative to pla-
cebo generally were similar between tofacitinib 5 and 10
mg twice daily in patients without prior TNFi failure
(Supplementary Figure 54 and B). The NNT across end
points (relative to placebo) for tofacitinib 5 mg twice
daily generally was larger than for tofacitinib 10 mg
twice daily in patients with prior TNFi failure
(Supplementary Figure 54 and 5B). The NNT across end
points for tofacitinib 10 mg twice daily vs tofacitinib
5 mg twice daily was larger in patients without prior
TNFi failure than in patients with prior TNFi failure
(Supplementary Figure 5C).

In OCTAVE Sustain, in patients with prior TNFi fail-
ure, tofacitinib 10 mg twice daily showed lower NNH
compared with tofacitinib 5 mg twice daily for HZ
(nonserious and serious) and opportunistic infections
(Supplementary Table 5). In the prior TNFi failure tofa-
citinib 5 and 10 mg twice-daily groups, 41.5 and 10.2
more patients would need to be treated to experience 1
additional event of HZ (nonserious and serious)
compared with placebo, respectively. Corresponding
values for opportunistic infections (excluding tubercu-
losis and HZ with 2 adjacent dermatomes) were 83.0 and
30.7, respectively.
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Supplementary Figure 1. Overview of the tofacitinib ulcerative colitis clinical program, showing phase 2, phase 3, and open-
label, long-term extension studies, and the transfer of patients from induction studies to maintenance and/or open-label, long-
term extension studies. ?Final complete efficacy assessment at week 8 of 52. Treatment was continued up until week 9 of 53.
bClinical response in OCTAVE Induction 1 and 2 was defined as a decrease from induction study baseline total Mayo score of
3 or more points and 30% or more, plus a decrease in rectal bleeding subscore of 1 point or more or an absolute rectal
bleeding subscore of 0 or 1. °Study A3921139 (OCTAVE Open) was ongoing at the time of this interim analysis. “Remission
was defined as a total Mayo score of 2 or lower, with no individual subscore greater than 1, and a rectal bleeding subscore of
0. BID, twice daily; N, number of patients included in each treatment group. Adapted with permission from Winthrop KL, et al,
Inflamm Bowel Dis 2018;24:2258-2265 (in accordance with the CC BY-NC license).'?
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Supplementary Figure 2. Clinical response in OCTAVE Sustain, stratified by prior tumor necrosis factor inhibitor (TNFi)
treatment status. Data are full analysis set with nonresponder imputation, central read. Treatment difference from placebo is
presented, along with 95% confidence intervals. *P < .05, **P < .01, and ***P < .0001 vs placebo. BID, twice daily; N1, number
of patients in subgroup; N, number of patients randomized; n, number of patients with response; NR, nonresponse.
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[ Tofacitinib 5 mg BID (N=198) [ Tofacitinib 10 mg BID (N=926)

IRs of AESI in the Overall Cohort?

10

Supplementary Figure 3. Incidence rates (IRs) of adverse events of special interest (AESI) in the Overall Cohort® by pre-
dominant tofacitinib dose, stratified by prior tumor necrosis factor inhibitor (TNFi) treatment status. Only events occurring
within 28 days after the last dose are included in this figure for calculation of the IR, with the exception of malignances
(excluding nonmelanoma skin cancer [NMSC]), NMSC, and major adverse cardiovascular events (MACE), which also included
events outside the 28-day risk period. Tofacitinib 5 mg twice daily: no prior TNFi failure exposure, 412.4 patient-years (PY);
prior TNFi failure exposure, 251.7 PY; tofacitinib 10 mg twice daily: no prior TNFi failure exposure, 941.0 PY; prior TNFi failure
exposure, 971.2 PY. ®Includes patients who received tofacitinib 5 mg twice daily or 10 mg twice daily in the tofacitinib
ulcerative colitis clinical program. Phase 2 induction data were excluded. Data cut-off date: May 27, 2019. *Adjudicated
events. °Excludes tuberculosis and HZ with 2 adjacent dermatomes. BID, twice daily; DVT, deep vein thrombosis;
Gl, gastrointestinal; HZ, herpes zoster; N1, number of patients in subgroup; N, number of patients treated; n, number of
patients with events; PE, pulmonary embolism.
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Supplementary Figure 4. Incidence rates (IRs) of adverse events of special interest (AESI) in the Truven MarketScan Claims
Database tumor necrosis factor inhibitor (TNFi) failure population. The TNFi failure population includes patients with ulcerative
colitis receiving any TNFi with prior TNFi failure (with other TNFi agents). ?Exposure: 633.1 patient-years (PY); inpatient
hospitalization in the primary position. “Exposure: 639.1 PY; opportunistic infection excludes tuberculosis and HZ; non-HZ
opportunistic infection excludes tuberculosis. “Exposure: 635.3 PY; within 30 days of exposure. “Exposure: 982.9 PY; ever
exposure. °Exposure: 969.8 PY; ever exposure. 'Exposure: 786.5 PY; acute myocardial infarction or stroke or heart
failure—associated death in the hospital. “Exposure: 787.5 PY. hExposure: 388.3 PY; any inpatient or outpatient diagnosis and
treatment (1 episode per person). ‘Exposure: 388.5 PY; primary or nonprimary discharge diagnosis and treatment (1 episode
per person). DVT, deep vein thrombosis; Gl, gastrointestinal; HZ, herpes zoster; MACE, major adverse cardiovascular events;
NMSC, nonmelanoma skin cancer; PE, pulmonary embolism.
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Supplementary Figure 5. NNT for (A) tofacitinib 5 mg twice daily vs placebo, (B) tofacitinib 10 mg twice daily vs placebo, and
(C) tofacitinib 10 mg twice daily vs 5 mg twice daily in OCTAVE Sustain, by tumor necrosis factor inhibitor (TNFi) treatment
status. NNT, number needed to treat.
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Supplementary Table 1. Proportion of Patients in OCTAVE Induction 1 and 2, OCTAVE Sustain, and the Dose-Escalation
Subpopulation of OCTAVE Open, Stratified by Prior TNFi Status

No prior
TNFi failure

Prior TNFi
failure

Secondary
NR

Primary
NR

Failed
1 TNFi

Failed
>2 TNFi

OCTAVE Induction 1 and 2
All patients
Placebo
Tofacitinib 10 mg BID

OCTAVE Sustain
All patients
Placebo
Tofacitinib 5 mg BID
Tofacitinib 10 mg BID

Dose-escalation subpopulation
(OCTAVE Open)
All patients

550/1139 (48.3)
110/234 (47.0)
440/905 (48.6)

328/593
109/198
115/198
104/197

55.3)
55.1)
58.1)
52.8)

—

30/59 (50.8)

589/1139 (51.7)
124/234 (53.0)
465/905 (51.4)

265/593 (44.7)
89/198 (44.9)
83/198 (41.9)
93/197 (47.2)

29/59 (49.2)

327/589 (55.5)
74/124 (59.7)
253/465 (54.4)

230/589 (39.0)
43/124 (34.7)
187/465 (40.2)

111/265 (41.9)
34/89 (38.2)
36/83 (43.4)
41/93 (44.1)

134/265 (50.6)
46/89 (51.7)
39/83 (47.0)
49/93 (52.7)

13/29 (44.8) 13/29 (44.8)

397/589 (67.4)
85/124 (68.5)
312/465 (67.1)

182/265 (68.7)
66/89 (74.2)
57/83 (68.7)
59/93 (63.4)

17/29 (58.6)

192/589 (32.6)
39/124 (31.5)
153/465 (32.9)

83/265 (31.3)
23/89 (25.9)
26/83 (31.3)
34/93 (36.6)

12/29 (41.4)

NOTE: Data are n/N (%). BID, twice daily; N, number of patients in subgroup; n, number of patients in category; NR, nonresponse; TNFi, tumor necrosis factor

inhibitor.

Supplementary Table 2. Baseline Demographics and Clinical Characteristics in the Pooled OCTAVE Induction 1 and 2
Studies by Prior TNFi Status

No prior TNFi failure

Prior TNFi failure

Tofacitinib Tofacitinib
Placebo 10 mg BID Placebo 10 mg BID
(N =110) (N = 440) (N =124) (N = 465)
Male, n (%) 68 (61.8) 261 (59.3) 64 (51.6) 275 (59.1)
Age, y, mean (SD) 43.0 (13.7) 41.0 (13.4) 39.5 (14.7) 41.3 (14.2)
Duration of diagnosis, y, mean (SD) 8.4 (7.4) 7.2 (6.7) 7.8 (6.6) 9.0 (7.2
Extent of disease,” n (%)
Proctosigmoiditis 24 (22.0) 70 (15.9) 11 (8.9) 62 (13.4)
Left-sided colitis 39 (35.8) 167 (38.0) 37 (29.8) 140 (30.2)
Extensive colitis/pancolitis 46 (42.2) 201 (45.8) 76 (61.3) 262 (56.5)
Proctitis® 0 (0.0 1(0.2) 0 (0.0 0 (0.0
Oral corticosteroid use at baseline, n (%) 48 (43.6) 184 (41.8) 65 (52.4) 228 (49.0)
Prior immunosuppressant failure, n (%) 61 (55.5) 281 (63.9) 97 (78.2) 380 (81.7)
Baseline total Mayo score,” mean (SD) 8.9 (1.4) 8.8 (1.4) 9.1 (1.5) 9.2 (1.4)

BID, twice daily; N, number of patients in subgroup; n, number of patients in category;
N = 109, N = 439, N = 124, and N = 464, respectively.

b0One patient with proctitis was enrolled in OCTAVE Induction as a protocol deviation.

°N = 110, N = 440, N = 123, and N = 463, respectively.

SD, standard deviation; TNFi, tumor necrosis factor inhibitor.
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Supplementary Table 3. Baseline Demographics and Clinical Characteristics in the Open-Label, Long-Term Extension Study
Dose-Escalation Population, by Prior TNFi Status

No prior TNFi failure Prior TNFi failure
All patients (N = 30) All patients (N = 29)
Male,? n (%) 12 (40.0) 14 (48.3)
Age, y, mean (SD) 40.6 (10.2) 39.4 (14.3)
Duration of diagnosis,® y, mean (SD) 6.2 (5.6) 11.2 (10.0)
Extent of disease,” n (%)
Proctosigmoiditis 5 (16.7) 4 (13.8)
Left-sided colitis 11 (36.7) 9 (31.0)
Extensive colitis/pancolitis 14 (46.7) 16 (55.2)
Proctitis 0 (0.0) 0 (0.0)
Prior corticosteroid treatment at baseline,” n (%) 28 (93.3) 29 (100.0)
Prior immunosuppressant failure,” n (%) 23 (76.7) 29 (100.0)
Baseline total Mayo score, mean (SD) 8.6 (2.0) 9.2 (1.7)

NOTE. Two patients with protocol violations who received tofacitinib 5 mg twice daily in the open-label, long-term extension study were included.
N, number of patients in subgroup; n, number of patients in category; SD, standard deviation; TNFi, tumor necrosis factor inhibitor.
“Based on data collected at the start of the phase 3 induction studies.
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Supplementary Table 4. Baseline Demographics and Clinical Characteristics in the Overall Cohort by Prior TNFi Status

No prior TNFi failure Prior TNFi failure

Tofacitinib Tofacitinib Tofacitinib Tofacitinib Tofacitinib Tofacitinib
5 mg BID 10 mg BID All 5 mg BID 10 mg BID All
(N=118) (N = 423) (N = 541) (N = 80) (N = 503) (N = 583)

Male,® n (%) 70 (59.3) 255 (60.3) 325 (60.1) 42 (52.5) 291 (57.9) 333 (57.1)
Age,® y, mean (SD) 45.4 (13.7) 40.3 (13.3) 414 (135) 435 (15.7) 40.7 (14.0) 41.1 (14.3)
Duration of diagnosis,” y, mean (SD) 7.6 (6.4) 7.3 (6.8) 7.4 (6.7) 9.2 (6.6) 8.8 (7.2) 8.9 (7.1)

Extent of disease,>° n (%)

Proctosigmoiditis 23 (19.5) 66 (15.7) 89 (16.5) 11 (13.9) 63 (12.5) 74 (12.7)
Left-sided colitis 43 (36.4) 161 (38.2) 204 (37.8) 24 (30.4) 152 (30.2) 176 (30.2)
Extensive colitis/pancolitis 52 (44.1) 193 (45.8) 245 (45.5) 44 (55.7) 288 (57.3) 332 (57.0)
Proctitis® 0 (0.0 1(0.2) 1(0.2) 0 (0.0 0 (0.0 0 (0.0
Oral corticosteroid use at baseline,” n (%) 44 (37.3) 178 (42.1) 222 (41.0) 37 (46.3) 246 (48.9) 283 (48.5)
Prior immunosuppressant failure,® n (%) 65 (55.1) 274 (64.8) 339 (62.7) 63 (78.8) 411 (81.7) 474 (81.3)
Baseline total Mayo score,”® mean (SD) 7.6 (2.5) 8.6 (1.9) 8.3 (2.1) 8.2 (2.4) 9.0 (1.7) 8.9 (1.8)

NOTE. Phase 2 induction data were excluded.

BID, twice daily; N, number of patients in subgroup; n, number of patients in category; SD, standard deviation; TNFi, tumor necrosis factor inhibitor.
“Based on data collected at the start of the phase 3 induction studies.

®Based on day 1 of tofacitinib treatment in the tofacitinib ulcerative colitis clinical program.

°N = 118, N = 421, N = 539, N = 79, N = 503, and N = 582, respectively.

90ne patient with proctitis was enrolled in OCTAVE Induction as a protocol deviation.

°N = 118, N = 423, N = 541, N = 80, N = 501, and N = 581, respectively.

Supplementary Table 5. NNH for Safety End Points of Interest in OCTAVE Sustain

Tofacitinib 10 mg BID Tofacitinib 5 mg BID Tofacitinib 10 mg BID
vs 5 mg BID vs placebo vs placebo
Prior TNFi No prior Prior TNFi No prior Prior TNFi No prior
failure TNFi failure failure TNFi failure failure TNFi failure
Serious infection -75.6 No event 615.6 No event -86.2 No event
HZ (nonserious and serious) 13.6 1087.3 41.5 -2089.2 10.2 2267.2
Nonadjacent or >2 adjacent 30.7 1087.3 No event -2089.2 30.7 2267.2
dermatomes HZ?
Disseminated HZ>® -83.0 No event 83.0 No event No event No event
Opportunistic infection®*® 48.6 1087.3 83.0 -2089.2 30.7 2267.2
NMSC? 30.7 No event No event -109.0 30.7 -109.0
MACE?® No event -1087.3 No event -115.0 No event -104.0

NOTE. NNH describes the number of patients who received a particular treatment for 1 additional patient to experience an adverse event. Negative values show
that the risk was lower than placebo. Non-HZ opportunistic infections, malignancy (excluding NMSC), deep vein thrombosis, pulmonary embolism, gastrointestinal
perforations, and death were excluded because there were no events with tofacitinib 5 or 10 mg twice daily in OCTAVE Sustain.

BID, twice daily; HZ, herpes zoster; MACE, major adverse cardiovascular events; NMSC, nonmelanoma skin cancer; NNH, number needed to harm; TNFi, tumor
necrosis factor inhibitor.

@Adjudicated events.

PDisseminated HZ was defined as meeting any of the following criteria: diffuse rash (>6 dermatomes), encephalitis, pneumonia, or other non-skin organ
involvement.

°Excludes tuberculosis and HZ with 2 adjacent dermatomes.
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