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Introduction
Ulcerative colitis (UC) is a chronic disease charac-
terized by inflammation of the colon and follows a 
relapsing and remitting or chronic active course.1 
Management of UC requires therapy to both 
induce and maintain remission, with the goal  
of maintenance therapy being to achieve long-
term, steroid-free remission, defined clinically  

and endoscopically.2,3 Furthermore, steroid-free 
remission is considered to be the most important 
endpoint for patients with UC.2

While oral systemic corticosteroids are often used as 
induction therapy for patients with UC,3 their lack of 
efficacy as maintenance therapy and risk of adverse 
events (AEs) mean they are not recommended as a 
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interest by steroid-free remission status.
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therapeutic option for maintenance of remission.3,4 
Moreover, expert guidance from the American 
College of Gastroenterology recommends a general 
reduction in corticosteroid use in the management 
of UC.3 Despite this, corticosteroids are often uti-
lized inappropriately.5 A 20-year national popula-
tion-based study analyzing trends in prescribing for 
inflammatory bowel disease in the United Kingdom 
reported significant increases over time in oral corti-
costeroid use and very prolonged corticosteroid 
exposure (>6 months).6 A similar trend has also 
been described in the United States, where pro-
longed corticosteroid exposure (⩾120 days of con-
tinuous use) increased by 27% over a 7-year period 
in patients with UC.7

The AE profile of corticosteroids is well known; 
immunocompromised patients who receive corti-
costeroids are at increased risk of serious or 
opportunistic infections.8,9 Therefore, maintain-
ing remission in the absence of corticosteroids is 
important in managing patients with inflamma-
tory bowel disease.

Tofacitinib is an oral, small molecule Janus kinase 
inhibitor for the treatment of UC. The efficacy 
and safety of tofacitinib have been evaluated in 
patients with moderately to severely active UC in 
three phase III studies.10 Tofacitinib has previ-
ously demonstrated significant induction and 
maintenance efficacy compared with placebo, 
regardless of baseline oral corticosteroid use.10,11 
The rate of steroid-free remission among 
patients receiving corticosteroids at baseline of  
OCTAVE Sustain was reported previously in the 
supplementary information of Sandborn et al.;10 
here, we report additional information to under-
stand the steroid-sparing efficacy and safety of 
tofacitinib in more detail, including analysis of 
other steroid-free efficacy endpoints, subgroup 
analyses, and safety outcomes.

In this post hoc analysis, we evaluated rates of ster-
oid-free efficacy endpoints – including remission, 
endoscopic improvement, and clinical response – 
and safety outcomes, among patients with mod-
erately to severely active UC who entered  
OCTAVE Sustain and were receiving corticoster-
oids at baseline of that study. Furthermore, ster-
oid-free efficacy outcomes were stratified by prior 
tumor necrosis factor inhibitor (TNFi) failure 
status and prior immunosuppressant failure sta-
tus (both at baseline of OCTAVE Induction  
1 and 2), and C-reactive protein (CRP), total 

Mayo score and corticosteroid dose, at baseline of 
OCTAVE Sustain.

Methods

Patients and study design
Adult patients with moderately to severely active 
UC (total Mayo score ⩾6 with a rectal bleeding 
subscore ⩾1 and an endoscopic subscore ⩾2) 
who had failed or were intolerant to oral corticos-
teroids, azathioprine, 6-mercaptopurine, inflixi-
mab, or adalimumab were eligible to enter the 
OCTAVE program.10 OCTAVE Sustain 
(NCT01458574) was a 52-week, phase III, rand-
omized, double-blind, placebo-controlled trial 
that evaluated the efficacy and safety of tofacitinib 
as maintenance therapy for patients with UC. 
Patients who completed the 8-week OCTAVE 
Induction 1 and 2 (NCT01465763 and 
NCT01458951) studies and achieved clinical 
response (defined as a decrease from induction 
study baseline total Mayo score of ⩾3 points and 
⩾30%, plus a decrease in rectal bleeding subscore 
of ⩾1 point or an absolute rectal bleeding sub-
score of 0 or 1) after receiving placebo, or  
tofacitinib 10 or 15 mg twice daily (b.d.), were eli-
gible to enter OCTAVE Sustain and were re-ran-
domized to receive placebo, tofacitinib 5 mg b.d., 
or tofacitinib 10 mg b.d. The tofacitinib  
15 mg b.d. dose in OCTAVE Induction 1 and  
2 was subsequently discontinued following a pro-
tocol amendment.

Oral corticosteroids (prednisone-equivalent up to 
25 mg/day; budesonide up to 9 mg/day) were per-
mitted during induction studies, provided that 
the dose remained stable for at least 2 weeks prior 
to baseline and throughout the induction study 
period. Corticosteroid tapering was mandatory at 
the beginning of OCTAVE Sustain. For patients 
receiving prednisone or equivalent, the tapering 
protocol was to decrease the daily dose at a rate of 
5 mg/week until the dose reached 20 mg/day, then 
to decrease by 2.5–5 mg/week until the dose 
reached 10 mg/day, and finally to decrease by 
2.5 mg/week until the dose reached 0 mg. For 
patients receiving budesonide, the tapering proto-
col was to decrease the daily dose at a rate of 3 mg 
per 3 weeks until the dose reached 0 mg (made 
possible due to the availability of formulations 
from 3 mg). Patients with worsening UC symp-
toms attributed to corticosteroid tapering were 
permitted to increase their corticosteroid dosage 
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once (reverting back to previous weeks’ dosage) 
during the maintenance study and then resume 
corticosteroid tapering to achieve steroid-free 
status.

Only patients who received oral corticosteroids at 
baseline of OCTAVE Sustain are included in these 
analyses, although one patient had non-oral corti-
costeroid use at baseline and was included as a pro-
tocol deviation. Concomitant immunosuppressant 
or TNFi therapy was prohibited throughout induc-
tion and maintenance studies (immunosuppressant 
washout period: within 2 weeks of baseline in 
OCTAVE induction studies; TNFi washout period: 
within 8 weeks of baseline in OCTAVE induction 
studies). Immunosuppressants included non-bio-
logic agents, such as azathioprine, 6-mercaptopu-
rine, methotrexate, cyclosporine, and tacrolimus.

The full details of OCTAVE Induction 1 and 2, 
and OCTAVE Sustain, have been reported previ-
ously.10 This is a post hoc analysis of a parallel-
group, randomized clinical trial10 which followed 
CONSORT 2010 reporting guidelines. A com-
pleted CONSORT checklist for this analysis can 
be found in the supplementary material. A patient 
disposition diagram, adapted for patients with cor-
ticosteroid use at baseline of OCTAVE Sustain, is 
shown in Figure S1.

Efficacy assessments
The following steroid-free efficacy endpoints 
were assessed in OCTAVE Sustain among 
patients with corticosteroid use at baseline of 
OCTAVE Sustain: remission, endoscopic 
improvement, and clinical response (all at week 
24, week 52, or sustained at both week 24 and 
week 52).

Steroid-free was defined as not requiring any 
treatment with corticosteroids for ⩾4 weeks prior 
to the visit. Remission was defined as a total Mayo 
score of ⩽2 with no individual subscore >1, and 
a rectal bleeding subscore of 0. Endoscopic 
improvement (defined as mucosal healing in the 
original OCTAVE Sustain protocol)10 was 
defined as a Mayo endoscopic subscore of 0 or 1. 
Sustained efficacy was defined as having achieved 
the defined efficacy endpoint at both week 24 and 
week 52.

All patients with baseline corticosteroid use were 
further stratified by the following characteristics: 

prior TNFi failure (yes or no) and prior immuno-
suppressant failure (yes or no), both at baseline of 
OCTAVE Induction 1 and 2; and CRP (⩽3 or 
>3 mg/L), total Mayo score (<3 or ⩾3), and cor-
ticosteroid dose (<15 mg/day or ⩾15 mg/day), all 
at baseline of OCTAVE Sustain. Efficacy out-
comes were based on centrally read endoscopic 
subscores.

Safety assessments
Safety outcomes were assessed in all patients  
who received corticosteroids at baseline of 
OCTAVE Sustain. Proportions and incidence 
rates (IRs; unique patients with events per 100 
patient-years of exposure) of AEs, including AEs 
of special interest, were reported. Safety out-
comes were stratified by treatment and by ster-
oid-free remission status at week 52.

Statistical analyses
The full analysis set is defined as all patients ran-
domized to receive placebo, tofacitinib 5 mg b.d., 
or tofacitinib 10 mg b.d. in OCTAVE Sustain 
who received corticosteroids at baseline of 
OCTAVE Sustain. Non-responder imputation 
(NRI) was applied, meaning patients with miss-
ing values were treated as non-responders. 
Baseline demographics and clinical characteris-
tics were summarized descriptively based on 
achievement of steroid-free efficacy endpoints at 
week 24 or week 52.

For comparison of tofacitinib 5 mg b.d. versus pla-
cebo, tofacitinib 10 mg b.d. versus placebo, and 
tofacitinib 10 mg b.d. versus tofacitinib 5 mg b.d., 
for steroid-free endpoints of remission, endo-
scopic improvement, and clinical response, p val-
ues were based on logistic regression.

The following explanatory variables were each 
individually evaluated using logistic regression, 
with treatment in the model, for association with 
steroid-free remission or endoscopic improve-
ment at week 52 among patients who received 
corticosteroids at baseline of OCTAVE Sustain 
(NRI): prior TNFi failure (yes or no) at baseline 
of OCTAVE Induction 1 and 2, prior immuno-
suppressant failure (yes or no) at baseline of 
OCTAVE Induction 1 and 2, remission status at 
baseline of OCTAVE Sustain (yes or no), total 
Mayo score at baseline of OCTAVE Sustain (<3 
versus ⩾3), extent of disease (left-sided colitis; 
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extensive colitis/pancolitis; proctosigmoiditis), 
corticosteroid dose received at baseline of 
OCTAVE Sustain [<15 mg/day; ⩾15 mg/day; 
other (defined as those patients with missing 
doses and patients whose dose could not be con-
verted to prednisone-equivalent dose)], and CRP 
(⩽3 versus >3 mg/L) at baseline of OCTAVE 
Sustain. Odds ratios (ORs) and 95% confidence 
intervals (CIs) from the logistic regression analy-
sis were reported for the association of factors 
with steroid-free remission or endoscopic 
improvement at week 52 of OCTAVE Sustain.

These analyses were post hoc for exploratory pur-
poses only, and no multiplicity adjustment was 
performed.

Ethical approval
All studies were conducted in compliance with the 
Declaration of Helsinki and the International 
Conference on Harmonization Good Clinical 
Practice Guidelines and were approved by the 
Institutional Review Boards and/or independent eth-
ics committees at each of the investigational centers 
participating in the studies, or a central Institutional 
Review Board. All patients provided written informed 
consent. All authors had access to the study data and 
reviewed and approved the final manuscript.

Results

Patients
OCTAVE Sustain included 593 patients who had 
initially received placebo, tofacitinib 10 mg b.d. 
or tofacitinib 15 mg b.d. (a dose that was subse-
quently discontinued following a protocol amend-
ment), induction therapy, and had clinical 
response after 8 weeks of treatment before being 
re-randomized to receive placebo (N = 198), 
tofacitinib 5 mg b.d. (N = 198), or tofacitinib 
10 mg b.d. (N = 197).

Among all 593 patients entering OCTAVE Sustain, 
the mean total Mayo score was 3.3 [standard devi-
ation (SD) = 1.8], 30.2% of patients were in remis-
sion and 49.7% of patients had endoscopic 
improvement at baseline of OCTAVE Sustain. 
Furthermore, 44.7% had prior TNFi failure and 
69.6% had prior immunosuppressant failure at 
baseline of OCTAVE Induction 1 and 2. Overall, 
289 (48.7%) patients had corticosteroid use at 
baseline of OCTAVE Sustain: 277 patients had 

prednisone use (or equivalent oral systemic corti-
costeroid); 11 patients had budesonide use; and 1 
patient (in the placebo group) had non-oral corti-
costeroid use at baseline and was included as a 
protocol deviation. On day 1 of OCTAVE Sustain, 
the mean corticosteroid dose (prednisone-equiva-
lent) received was 15.8 mg/day (SD = 6.2), 14.9 mg/day 
(SD = 6.2), and 14.4 mg/day (SD = 6.0) in the pla-
cebo, tofacitinib 5 mg b.d., and tofacitinib 10 mg 
b.d. groups, respectively. Overall, the number of 
patients in each treatment group who received cor-
ticosteroids at baseline of OCTAVE Sustain were 
101 (51.0%), 101 (51.0%), and 87 (44.2%), 
respectively.

Baseline clinical characteristics among patients 
with and without baseline corticosteroid use.  
Baseline demographics and clinical characteris-
tics among patients with and without corticoste-
roid use at baseline of OCTAVE Sustain are 
shown in Table 1. Across all treatment groups, the 
proportion of patients with prior TNFi or immu-
nosuppressant failure was slightly higher among 
patients receiving corticosteroids at baseline of 
OCTAVE Sustain, compared with those who did 
not (Table 1).

Baseline demographics and clinical characteris-
tics among patients who received corticosteroids 
at baseline of OCTAVE Sustain were also strati-
fied by steroid-free remission status at week 24 or 
week 52 (Table S1).

Efficacy
Proportion of patients with baseline corticosteroid 
use who achieved steroid-free efficacy endpoints.  
At week 24 or week 52 of OCTAVE Sustain, there 
was a significant treatment effect for tofacitinib  
5 and 10 mg b.d. versus placebo for steroid-free 
remission (all p < 0.05), endoscopic improvement 
(all p < 0.01), and clinical response (all p < 0.001) 
(Figure 1(a)–(c)). Furthermore, there was a sig-
nificant effect for tofacitinib 10 mg b.d. versus pla-
cebo for sustained steroid-free remission (p < 0.05) 
and for tofacitinib 5 and 10 mg b.d. versus placebo 
for sustained steroid-free endoscopic improvement 
(both p < 0.01) and clinical response (both 
p ⩽ 0.001) (Figure 1(a)–(c)).

A similar proportion of tofacitinib-treated patients 
were in steroid-free remission at week 52, com-
pared with week 24, while fewer tofacitinib-treated 
patients achieved endoscopic improvement or 
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clinical response at week 52, compared with week 
24 (Figure 1(a)–(c)). A lower proportion of 
patients had sustained steroid-free remission or 
endoscopic improvement at week 24 and week 52, 
compared with the proportion of patients with 
these efficacy outcomes at either week 24 or week 
52 (Figure 1(a) and (b)). The proportions of 
patients with sustained clinical response at week 
24 and week 52 were similar to those with clinical 
response at week 52 (Figure 1(c)).

Proportion of patients with baseline corticosteroid 
use who achieved steroid-free efficacy endpoints, 
stratified by prior TNFi failure. Among patients 
with no prior TNFi failure, a higher proportion of 
tofacitinib-treated patients were in steroid-free 
remission at week 24 or week 52, and sustained 
steroid-free remission at week 24 and week 52 
versus placebo-treated patients (Figure 2(a)).

In general, a lower proportion of tofacitinib-
treated patients with prior TNFi failure achieved 
steroid-free remission versus those who had not 
previously failed TNFi, regardless of tofacitinib 
dose received (Figure 2(a)).

In general, similar trends were observed for the 
proportion of patients with steroid-free endoscopic 
improvement and clinical response with and with-
out prior TNFi failure (Figures S2a and S3a).

Proportion of patients with baseline corticosteroid 
use who achieved steroid-free efficacy endpoints, 
stratified by prior immunosuppressant failure.  
A higher proportion of tofacitinib-treated patients 
achieved sustained steroid-free remission, and 
steroid-free remission, endoscopic improvement, 
and clinical response at week 24 or week 52 versus 
placebo-treated patients, regardless of prior 

Table 1. Baseline demographics and clinical characteristics among patients with and without corticosteroid use at baseline of 
OCTAVE Sustain (FAS).

Corticosteroid use at baseline of  
OCTAVE Sustain

Placebo Tofacitinib 5 mg b.d. Tofacitinib 10 mg b.d.

Yes
N = 101

No
N = 97

Yes
N = 101

No
N = 97

Yes
N = 87

No
N = 110

Age (years), mean (SD) 42.6 (14.9) 44.3 (13.0) 40.9 (14.0) 43.0 (13.4) 43.1 (15.4) 42.7 (13.7)

Race (White), n (%) 80 (79.2) 75 (77.3) 92 (91.1) 72 (74.2) 66 (75.9) 87 (79.1)

BMI (kg/m2), mean (SD) 25.7 (4.9) 26.0 (4.8) 25.1 (4.4) 25.0 (5.8) 25.4 (4.3) 25.5 (5.1)

Gender (male), n (%) 60 (59.4) 56 (57.7) 53 (52.5) 50 (51.5) 54 (62.1) 56 (50.9)

Treatment assignment in OCTAVE Induction 1 and 2a

 Placebo, n (%) 15 (14.9) 9 (9.3) 10 (9.9) 12 (12.4) 12 (13.8) 12 (10.9)

 Tofacitinib 10 mg b.d., n (%) 82 (81.2) 85 (87.6) 88 (87.1) 82 (84.5) 71 (81.6) 96 (87.3)

Remission at baseline, n (%) 32 (31.7) 27 (27.8) 29 (28.7) 36 (37.1) 20 (23.0) 35 (31.8)

Total Mayo score, mean (SD) 3.3 (1.8) 3.2 (1.9) 3.3 (1.7) 3.2 (1.9) 3.6 (1.8) 3.3 (1.8)

CRP (⩽3 mg/L), n (%) 71 (70.3) 70 (72.2) 84 (83.2) 73 (75.3) 60 (69.0) 87 (79.1)

5-aminosalicylate use at baseline, n (%) 70 (69.3) 78 (80.4) 71 (70.3) 73 (75.3) 62 (71.3) 80 (72.7)

Prior TNFi failure, n (%)b 51 (50.5) 38 (39.2) 46 (45.5) 37 (38.1) 44 (50.6) 49 (44.5)

Prior immunosuppressant failure, n (%)b 71 (70.3) 58 (59.8) 77 (76.2) 66 (68.0) 66 (75.9) 75 (68.2)

b.d., twice daily; BMI, body mass index; CRP, C-reactive protein; FAS, full analysis set; N, number of patients in the specified category  
with non-missing data; n, number of patients with the specified characteristic within the given category; SD, standard deviation;  
TNFi, tumor necrosis factor inhibitor.
Data are from baseline of OCTAVE Sustain, unless otherwise specified.
aAnalysis set includes patients who received tofacitinib 15 mg b.d. in OCTAVE Induction 1 and 2, a dose that was subsequently discontinued  
following a protocol amendment.
bData at baseline of induction studies.
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Figure 1. Proportion of patients with baseline corticosteroid use who achieved steroid-free (a) remission, (b) endoscopic 
improvement, and (c) clinical response at week 24, week 52, and at both time points (sustained) in OCTAVE Sustain (FAS,a NRI).
Steroid-free was defined as not requiring any treatment with corticosteroids for ⩾4 weeks prior to the visit. Remission was defined as a total Mayo 
score of ⩽2 with no individual subscore >1, and a rectal bleeding subscore of 0. Endoscopic improvement [defined as mucosal healing in the 
OCTAVE Sustain protocol (NCT01458574)] 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 and ⩾30%, plus a decrease in rectal bleeding subscore of ⩾1 point or an absolute rectal 
bleeding subscore of 0 or 1.
p values were based on logistic regression.
b.d., twice daily; FAS, full analysis set; N, number of patients in each subgroup of the treatment and used as denominator in percentage calculation; 
n, number of patients meeting the endpoint criteria; NRI, non-responder imputation; % = n/N1.
aOnly patients who received corticosteroids at baseline of OCTAVE Sustain are included in this analysis.
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Figure 2. Proportion of patients with baseline corticosteroid use who achieved steroid-free remission at week 24, week 52, and at 
both time points (sustained) in OCTAVE Sustain, stratified by (a) prior TNFi failure status, (b) prior immunosuppressant failure status, 
and (c) CRP at baseline of OCTAVE Sustain (FAS,a NRI).
Steroid-free remission was defined as a total Mayo score of ⩽2 with no individual subscore >1, and a rectal bleeding subscore of 0, in addition to not 
requiring any treatment with corticosteroid for ⩾4 weeks prior to the visit.
b.d., twice daily; CRP, C-reactive protein; FAS, full analysis set; N, number of patients in each subgroup of the treatment and used as denominator in 
percentage calculation; n, number of patients meeting the endpoint criteria; NRI, non-responder imputation; TNFi, tumor necrosis factor inhibitor; 
% = n/N1.
aOnly patients who received corticosteroids at baseline of OCTAVE Sustain are included in this analysis.
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immunosuppressant failure (Figure 2(b); Figures 
S2b and S3b).

Proportion of patients with baseline corticosteroid 
use who achieved steroid-free efficacy endpoints, 
stratified by CRP at baseline of OCTAVE Sustain.  
Among patients with baseline corticosteroid use 
and CRP ⩽3 mg/L at baseline of OCTAVE Sustain, 
higher proportions of tofacitinib-treated patients 
achieved steroid-free remission, endoscopic 
improvement, and clinical response at week 24, 
week 52, and at both time points versus placebo-
treated patients, regardless of tofacitinib dose 
(Figure 2(c); Figures S2c and S3c).

Proportion of patients with baseline corticosteroid 
use who achieved steroid-free efficacy endpoints, 
stratified by Mayo score or corticosteroid dose at 
baseline of OCTAVE Sustain. A higher proportion 
of patients with Mayo score <3 at baseline of 
OCTAVE Sustain achieved remission and endo-
scopic improvement, but not clinical response, at 
week 24, week 52, and at both time points versus 
patients with Mayo score ⩾3 (Figures S2d, S3d 
and S4a). The proportions of patients with base-
line corticosteroid use who achieved steroid-free 
remission and endoscopic improvement, but not 
clinical response, were generally similar between 
categories (<15 mg/day versus ⩾15 mg/day) when 
stratified by corticosteroid dose at baseline of 
OCTAVE Sustain (Figures S2e, S3e, and S4b).

Association between explanatory variables and 
achievement of steroid-free remission or endo-
scopic improvement at week 52. In the univariate 
logistic regression analysis, having prior immuno-
suppressant failure was significantly associated 
with lower odds of achieving steroid-free remis-
sion or endoscopic improvement at week 52 of 
OCTAVE Sustain (Figure 3). Furthermore, lower 
CRP (⩽3 versus >3 mg/L) at baseline of  
OCTAVE Sustain was significantly associated 
with higher odds of achieving steroid-free remis-
sion or endoscopic improvement at week 52 of 
OCTAVE Sustain. There was insufficient evidence 
to conclude that prior TNFi failure or extent of 
disease (both at baseline of OCTAVE Induction 1 
and 2), remission status, total Mayo score (<3  
versus ⩾ 3), or corticosteroid dose (<15 mg/day 
versus ⩾15 mg/day and other versus ⩾15 mg/day) 
(all at baseline of OCTAVE Sustain) were associ-
ated with achieving steroid-free remission or 
endoscopic improvement at week 52 (Figure 3).

Safety
A summary of safety stratified by steroid-free 
remission status at week 52 is presented in  
Table 2.

The proportions of tofacitinib-treated patients 
with AEs were similar among patients with and 
without steroid-free remission at week 52 and 
were similar across treatment groups (Table 2). 
The most frequent serious or severe AE among 
placebo-treated patients who did not achieve ster-
oid-free remission at week 52 was exacerbation or 
worsening of UC. Serious or severe AEs that 
occurred in patients who received tofacitinib and 
achieved steroid-free remission were chest pain, 
myocardial infarction, gastrointestinal bleeding, 
influenza, pneumonia, lumbar discopathy, and 
muscular pain (all in the tofacitinib 5 mg b.d. 
group). The proportion of patients who discon-
tinued tofacitinib therapy due to AEs was lower 
among patients who achieved steroid-free remis-
sion at week 52, compared with patients who 
failed to achieve this endpoint (Table 2).

Among patients who received corticosteroids at 
baseline of OCTAVE Sustain, no deaths, malig-
nancies (excluding non-melanoma skin cancer), 
or deep vein thrombosis events occurred in any 
treatment group. All other AEs of special interest 
are detailed in Table 3.

Among all patients with corticosteroid use at base-
line of OCTAVE Sustain who received tofacitinib 
10 mg b.d. maintenance therapy, with or without 
steroid-free remission at week 52, herpes zoster 
IRs were 13.74; 95% CI 2.38–40.14 and 8.96; 
95% CI 1.85–26.18, respectively. Corresponding 
IRs of opportunistic infection (including herpes 
zoster opportunistic infection; excluding tuber-
culosis and herpes zoster with two adjacent der-
matomes) were 4.25; 95% CI 0.11–23.69 and 
5.90; 95% CI 0.71–21.30 (Table 3). No events 
of serious herpes zoster were reported in 
OCTAVE Sustain.10

Discussion
Tofacitinib has previously demonstrated signifi-
cant induction and maintenance efficacy com-
pared with placebo, regardless of baseline oral 
corticosteroid use.10,11 This study presents post 
hoc analyses of the OCTAVE Sustain mainte-
nance study assessing the rates of steroid-free 
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remission, endoscopic improvement, and clinical 
response for tofacitinib versus placebo among 
patients with moderately to severely active UC 
who were receiving corticosteroids at baseline of 
OCTAVE Sustain.

Among patients with corticosteroid use at base-
line of OCTAVE Sustain who received tofacitinib 
5 or 10 mg b.d., a greater proportion achieved 
steroid-free remission, endoscopic improvement, 
and clinical response at week 24 or week 52, com-
pared with patients who received placebo. Rates 
were generally similar between patients who 
received tofacitinib 5 and 10 mg b.d.; therefore, 
among patients receiving corticosteroids at base-
line of OCTAVE Sustain, tofacitinib dose did not 
appear to impact achievement of steroid-free 
remission, endoscopic improvement, and clinical 
response with tofacitinib maintenance therapy.

Logistic regression analyses demonstrated that prior 
immunosuppressant failure was significantly associ-
ated with a lower likelihood of achieving steroid-free 
remission or endoscopic improvement at week 52, 
and lower CRP (⩽3 versus >3 mg/L) at baseline of 
OCTAVE Sustain was significantly associated with 
a higher likelihood of achieving steroid-free remis-
sion or endoscopic improvement at week 52. Other 
baseline factors, including corticosteroid dose, 
remission status, total Mayo score (all at baseline 
of OCTAVE Sustain), prior TNFi failure, or 
extent of disease (at baseline of OCTAVE Induction 

1 and 2), were not significantly associated with ster-
oid-free remission or endoscopic improvement at 
week 52. CRP is a marker of systemic inflammation 
that has been shown to correlate with the extent of 
UC at diagnosis,12 and high CRP is a risk factor for 
poor outcomes, including colectomy;13 therefore, 
lower CRP at baseline of OCTAVE Sustain may 
indicate less inflammation following completion of 
OCTAVE Induction 1 and 2. Prior immunosup-
pressant failure as a risk factor may identify patients 
with more refractory disease, whereby systemic 
immune modulation with immunosuppressants or 
Janus kinase inhibitors may fail to completely resolve 
inflammation. In contrast, prior TNFi failure was 
not identified as a significant risk factor in these 
analyses, despite it often being considered a marker 
of more refractory disease.

While there was insufficient evidence from the 
logistic regression analysis to conclude that prior 
TNFi failure was associated with steroid-free 
remission or endoscopic improvement at week 
52, prior TNFi failure had a non-significant 
(p = 0.0560) trend toward a lower likelihood of 
achieving steroid-free remission. Furthermore, 
among patients who entered the tofacitinib main-
tenance study, OCTAVE Sustain, and were 
receiving corticosteroids at baseline, those with 
prior TNFi failure had generally lower rates of 
steroid-free remission, endoscopic improvement, 
and clinical response at week 52, compared with 
no prior TNFi failure.

Table 2. Summary of safety and AEs in patients who received corticosteroids at baseline of OCTAVE Sustain, by week 52 steroid-free 
remission status and treatment group.

Steroid-free remission achieved  
at week 52

Placebo Tofacitinib 5 mg b.d. Tofacitinib 10 mg b.d.

Yes
N = 11

No
N = 90

Yes
N = 28

No
N = 73

Yes
N = 24

No
N = 62

AEs, n (%) 7 (63.6) 70 (77.8) 22 (78.6) 55 (75.3) 21 (87.5) 50 (80.6)

Serious AEs, n (%) 0 (0.0) 10 (11.1) 2 (7.1) 3 (4.1) 0 (0.0) 6 (9.7)

Severe AEs, n (%) 0 (0.0) 14 (15.6) 3 (10.7) 5 (6.8) 0 (0.0) 9 (14.5)

Discontinuations due to AEs, n (%) 0 (0.0) 23 (25.6) 1 (3.6) 13 (17.8) 0 (0.0) 15 (24.2)

Deaths, n (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

AE, adverse event; b.d., twice daily; N, number of patients in the treatment group and in the remission subgroup evaluable for AEs; n, number of 
unique patients with the specified safety event.
Steroid-free remission was defined as a total Mayo score of ⩽2 with no individual subscore >1, and a rectal bleeding subscore of 0, in addition to 
not requiring any treatment with corticosteroid for ⩾4 weeks prior to the visit. Only patients who received corticosteroids at baseline of  
OCTAVE Sustain are included in this analysis.
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Table 3. Summary of AEs of special interest in patients who received corticosteroids at baseline of OCTAVE Sustain, by week 52 
steroid-free remission status and treatment group.

AEs of special 
interest, 
n (%); 
IR (95% CI)a

Placebo 
 
 

Tofacitinib 5 mg b.d. 
 
 

Tofacitinib 10 mg b.d. 
 
 

Steroid-free 
remission 
achieved at 
week 52

Yes
(N = 11;
11.2 PY)

No
(N = 90;
36.9 PY)

Yes
(N = 28;
28.7 PY)

No
(N = 73;
39.6 PY)

Yes
(N = 24;
24.5 PY)

No
(N = 62;
35.3 PY)

Infections (all)b 4 (36.4) 21 (23.3) 15 (53.6) 23 (31.5) 13 (54.2) 19 (30.6)

48.67
(13.26–124.61)

71.15
(44.04–108.76)

80.91
(45.29–133.46)

71.69
(45.45–107.57)

85.34
(45.44–145.93)

67.04
(40.37–104.70)

Serious 
infectionsb

0 (0.0) 1 (1.1) 0 (0.0) 1 (1.4) 0 (0.0) 1 (1.6)

0.00
(0.00–32.81)

2.72
(0.07–15.13)

0.00
(0.00–12.83)

2.53
(0.06–14.11)

0.00
(0.00–15.07)

2.84
(0.07–15.83)

Herpes zoster 
(non-serious 
and serious)b

0 (0.0) 1 (1.1) 0 (0.0) 0 (0.0) 3 (12.5) 3 (4.8)

0.00
(0.00–32.81)

2.76
(0.07–15.38)

0.00
(0.00–12.83)

0.00
(0.00–9.31)

13.74
(2.83–40.14)

8.96
(1.85–26.18)

Opportunistic 
infectionsb,c

0 (0.0) 1 (1.1) 0 (0.0) 0 (0.0) 1 (4.2) 2 (3.2)

0.00
(0.00–32.81)

2.76
(0.07–15.38)

0.00
(0.00–12.83)

0.00
(0.00–9.31)

4.25
(0.11–23.69)

5.90
(0.71–21.30)

NMSCd,e 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (1.6)

0.00
(0.00–32.81)

0.00
(0.00–9.99)

0.00
(0.00–12.83)

0.00
(0.00–9.31)

0.00
(0.00–15.07)

2.85
(0.07–15.87)

MACEd,e 0 (0.0) 0 (0.0) 1 (3.6) 0 (0.0) 0 (0.0) 1 (1.6)

0.00
(0.00–32.81)

0.00
(0.00–9.99)

3.58
(0.09–19.95)

0.00
(0.00–9.31)

0.00
(0.00–15.07)

2.84
(0.07–15.83)

PEb 0 (0.0) 1 (1.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

0.00
(0.00–32.81)

2.78
(0.07–15.49)

0.00
(0.00–12.83)

0.00
(0.00–9.31)

0.00
(0.00–15.07)

0.00
(0.00–10.46)

AE, adverse event; b.d., twice daily; CI, confidence interval; IR, incidence rate (unique patients with events per 100 PY of exposure); MACE, major 
adverse cardiovascular events; N, number of patients in the treatment group; n, number of unique patients with the specified safety event;  
NMSC, non-melanoma skin cancer; PE, pulmonary embolism; PY, patient-years.
Steroid-free remission was defined as a total Mayo score of ⩽2 with no individual subscore >1, and a rectal bleeding subscore of 0, in addition to 
not requiring any treatment with corticosteroid for ⩾4 weeks prior to the visit. Only patients who received corticosteroids at baseline of  
OCTAVE Sustain are included in this analysis.
aNo deaths, malignancies (excluding NMSC) or deep vein thrombosis events occurred in any treatment group.
bEvents that occurred >28 days after the last dose of study drug were excluded.
cExcludes tuberculosis and herpes zoster with two adjacent dermatomes.
dAll events, including those outside the 28-day risk period, were included.
eAdjudicated events.
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Patients who have failed TNFi therapy may be 
considered more refractory to UC treatment than 
those who have not.14,15 Tofacitinib is generally 
effective among patients who have previously 
failed TNFi therapy; steroid-free remission was 
previously reported in patients who were in remis-
sion at baseline of OCTAVE Sustain, regardless 
of prior TNFi failure status.16 It should be noted 
that in the current study, which reports steroid-
free remission among all patients with corticoster-
oid use at baseline of OCTAVE Sustain, only 
28.0% of patients included in the analysis were in 
remission at baseline.

Recent observations have been made in real-
world studies of the effectiveness of tofacitinib, 
which suggest steroid-free remission can be 
achieved among patients receiving tofacitinib 
maintenance therapy in a real-world setting. In a 
retrospective observational cohort study of 134 
patients with UC with and without concomitant 
corticosteroids at treatment initiation, steroid-
free remission (defined as partial Mayo score ⩽1) 
was observed in 44% of patients at week 26, and 
was unaffected by prior biologic exposure sta-
tus.17 In a real-world French cohort study of 38 
patients with UC, refractory to both TNFi and 
vedolizumab, 34% of patients were in steroid-free 
remission at week 48.18 Due to the invasive nature 
of endoscopy, real-world studies often assess the 
endpoint of ‘clinical’ remission (based on partial 
Mayo score) rather than the more stringent end-
point of remission based on total Mayo score 
assessed in randomized controlled trials such as 
the OCTAVE trials; therefore, direct compari-
sons between randomized controlled trials and 
real-world studies cannot be made. Furthermore, 
it is important to note that the patients described 
in these real-world studies did not all receive cor-
ticosteroids at baseline, and the majority had 
prior failure and/or exposure to biologic 
therapy.17,18

While the proportions of patients experiencing 
AEs overall were generally similar between patients 
with and without steroid-free remission at week 52 
in all treatment groups, serious and severe AEs 
were less frequent among patients who achieved 
steroid-free remission, compared with those who 
did not, in the placebo and tofacitinib 10 mg b.d. 
groups. Serious and severe AEs included worsen-
ing UC, which was the most frequently occurring 
serious AE reported in the tofacitinib UC clinical 
program.19 Moreover, discontinuations due to AEs 

were also less frequent among patients who 
achieved steroid-free remission, compared with 
those who did not.

In the tofacitinib UC clinical program, serious 
infections were more frequent among patients 
who received tofacitinib versus placebo as induc-
tion therapy; however, rates were comparable 
between treatment groups in the Maintenance 
Cohort and between tofacitinib dose groups in the 
Overall Cohort.20 In these post hoc analyses, there 
were no events of serious infections among 
patients who achieved steroid-free remission. This 
is not unexpected, as prolonged systemic corticos-
teroid use is associated with increased susceptibil-
ity to infection among patients with UC.4

Tofacitinib is a known risk factor for herpes zoster 
among patients with UC.19 Although the sample 
size was small, IRs of herpes zoster and opportun-
istic infections were higher among patients in the 
tofacitinib 10 mg b.d. group receiving corticoster-
oids at baseline of OCTAVE Sustain (IR = 13.74; 
95% CI = 2.38–40.14 and IR = 4.25; 95% 
CI = 0.11–23.69, respectively), compared with 
IRs reported in the Overall Cohort in the  
tofacitinib UC clinical program (IR = 4.1; 95% 
CI = 3.1–5.2 and IR = 1.3; 95% CI = 0.8–2.0, 
respectively).19

Among patients with inflammatory bowel dis-
ease, corticosteroid use in combination with other 
immunomodulatory and biologic therapies has 
been reported to be associated with opportunistic 
infections.21 Prior immunosuppressant use was 
not associated with the development of herpes 
zoster or opportunistic infections in the tofacitinib 
UC clinical program.20 The use of corticosteroids 
is a well-established risk factor for herpes zoster in 
patients with inflammatory bowel disease;22–24 
therefore, rapid reduction or elimination of corti-
costeroids is key to minimizing the risk of herpes 
zoster and opportunistic infections in patients ini-
tiating immunomodulatory therapies such as 
tofacitinib.

A key limitation of this study is the post hoc nature 
of the analyses, and the study was not designed to 
evaluate rates of steroid-free remission among 
specified subgroups of patients. These analyses 
are for exploratory purposes only and no multi-
plicity adjustment was performed. Endpoints were 
evaluated at only two time points during OCTAVE 
Sustain. There are currently no comparative 
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studies with any other oral therapeutic treatment 
for UC. Furthermore, data interpretation is lim-
ited by small patient numbers. Nevertheless, data 
are presented from a randomized, placebo-con-
trolled study including endoscopic assessment at 
both visits, week 24, and week 52.

Overall, these results suggest that a substantial 
proportion of patients who were receiving corti-
costeroids at baseline of OCTAVE Sustain  
achieved steroid-free remission, endoscopic 
improvement, and clinical response with tofacitinib 
maintenance therapy.

The findings of this study support and add to a 
previous analysis of patients with baseline corti-
costeroid use in OCTAVE Sustain.10 Patients 
who achieved steroid-free remission were less 
likely to discontinue therapy than patients who 
failed to achieve steroid-free remission. Patients 
in the tofacitinib 10 mg b.d. group receiving corti-
costeroids at baseline of OCTAVE Sustain had 
higher IRs of herpes zoster and opportunistic 
infections versus the Overall Cohort in the  
tofacitinib UC clinical program. For patients with 
baseline corticosteroid use in OCTAVE Sustain, 
the odds of achieving steroid-free efficacy end-
points were significantly higher for tofacitinib 5 or 
10 mg b.d., compared with placebo. Prior TNFi 
failure status had only a limited effect, which was 
not associated with significantly lower odds of 
achieving steroid-free remission at week 52. 
There were no apparent differences in AEs of spe-
cial interest by steroid-free remission status.
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