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Abstract

Background and Aims: Tofacitinib is an oral, small molecule Janus kinase inhibitor for the treatment 
of ulcerative colitis. Here, we evaluate the efficacy and safety of tofacitinib re-treatment following 
treatment interruption in patients with ulcerative colitis.
Methods: Here, patients with clinical response to tofacitinib 10 mg b.d. induction therapy were 
randomised to receive placebo in OCTAVE Sustain. Those experiencing treatment failure after 
Week 8 of OCTAVE Sustain entered OCTAVE Open and re-initiated tofacitinib 10 mg b.d. [re-treatment 
subpopulation]; efficacy and safety data are presented up to Month 36 of OCTAVE Open.
Results: Median time to treatment failure following interruption was 169 (95% confidence 
interval [CI], 94.0–179.0) and 123 [95% CI, 91.0–168.0] days for induction remitters, and induction 
responders but non-remitters, respectively. Following re-treatment with tofacitinib, rates (non-
responder imputation after a patient discontinued; latest observation carried forward imputation 
after a patient advanced to a subsequent study [NRI-LOCF]) of clinical response, remission, and 
endoscopic improvement were 74.0%, 39.0%, and 55.0% at Month 2, and 48.5%, 37.4%, and 42.4% 
at Month 36, respectively. Among induction remitters and induction responders but non-remitters, 
clinical response rates at Month 36 were 60.6% and 42.4% [NRI-LOCF], respectively. Efficacy was 
recaptured regardless of prior tumour necrosis factor inhibitor failure status. The safety profile of 
tofacitinib 10 mg b.d. re-treatment was consistent with the overall cohort and demonstrated no 
new safety risks associated with exposure of ≤36 months.
Conclusions: Median time to treatment failure was numerically higher in induction remitters versus 
induction responders but non-remitters. Following treatment interruption, efficacy was safely and 
successfully recaptured with tofacitinib 10  mg b.d. re-treatment in a substantial proportion of 
patients [ClinicalTrials.gov:NCT01458574;NCT01470612].
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1.  Introduction

Ulcerative colitis [UC] is a chronic, idiopathic disease of the colon 
characterised by inflammation and a relapsing and remitting course.1 
The aim of therapy is to achieve symptomatic, endoscopic, and 
histological remission.2

For patients with UC, pharmacological therapy may be inter-
rupted or stopped to accommodate a number of scenarios, including 
pregnancy, surgery, illness, infection, comorbidities, adverse events, 
or a change in patient’s insurance.3 It is therefore important for phys-
icians managing patients with UC to understand the possible clinical 
consequences of temporarily discontinuing a therapy. Considerations 
include the rapidity of drug clearance following discontinuation, the 
median time to relapse, and subsequent expectations around the re-
capture of efficacy following re-treatment.3

Many patients with inflammatory bowel disease are primary 
non-responders, or exhibit secondary loss of response to biologic 
therapies such as tumour necrosis factor inhibitors [TNFi].4 One con-
tributor to this loss of response is immunogenicity; biologics are large 
proteins and can stimulate the production of neutralising anti-drug 
antibodies, which can not only reduce the efficacy of the biologic, 
but can also potentially induce adverse events.4,5 Whereas reported 
rates of anti-drug antibody formation in patients with inflammatory 
bowel disease treated with biologics are highly variable and can be 
influenced by various factors, including prior exposure to biologics, 
a meta-analysis assessing the immunogenicity of biologic therapies 
revealed that up to 65.3% of patients with inflammatory bowel dis-
ease treated with infliximab were reported to have developed anti-
drug antibodies.4 Furthermore, although concomitant treatment with 
immunomodulator therapy is associated with reduced magnitude of 
immunogenic response to TNFi,6 this may carry an additional risk 
of infection7 and cancer.8,9 Therefore, as neutralising anti-drug anti-
body formation has been reported to contribute to secondary loss 
of response to biologics, it may also limit the efficacy and safety of 
re-treatment with biologics following temporary interruption.3

Tofacitinib is an oral, small molecule Janus kinase inhibitor for 
the treatment of UC. The efficacy and safety of tofacitinib have been 
evaluated in an 8-week, phase 2 induction study,10 three phase 3, 
randomised, placebo-controlled studies [OCTAVE Induction 1, 
OCTAVE Induction 2, and OCTAVE Sustain],11 and an open-label, 
long-term extension [OLE] study [OCTAVE Open]12 in patients with 
moderately-to-severely active UC. Pharmacodynamic effects can per-
sist for up to 6 weeks.13 As tofacitinib is a small molecule, it is not 
expected to elicit the formation of neutralising anti-drug antibodies 
that may limit successful re-treatment.14,15

In this study, we evaluated efficacy outcomes in patients who had 
clinical response to tofacitinib (10 or 15 mg twice daily [b.d.]) in-
duction therapy followed by a period of treatment interruption of 
up to 52 weeks. Efficacy and safety were subsequently evaluated in 
patients requiring re-initiation of tofacitinib 10 mg b.d. following 
treatment failure while receiving placebo. Furthermore, we evalu-
ated efficacy outcomes stratified by prior TNFi failure and remission 
status at baseline of OCTAVE Sustain.

2.  Materials and Methods

2.1.  Study design
The full details of OCTAVE Induction 1 and 2 [NCT01465763 and 
NCT01458951], OCTAVE Sustain [NCT01458574], and OCTAVE 
Open [NCT01470612] have been reported previously.11,12 The pre-
sent analysis included patients who achieved clinical response at 
the end of the 8-week OCTAVE Induction 1 and 2 studies with 

tofacitinib 10 or 15 mg b.d. and entered the OCTAVE Sustain main-
tenance study receiving placebo. 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. Patients experiencing 
treatment failure between Week 8 and Week 52 of OCTAVE Sustain 
were eligible to enrol into OCTAVE Open to receive tofacitinib 
10 mg b.d. Treatment failure was defined as an increase from main-
tenance study baseline total Mayo score of ≥3 points, plus an in-
crease in rectal bleeding subscore and endoscopic subscore of ≥1 
point, and an absolute endoscopic subscore ≥2 points, after ≥8 weeks 
of maintenance therapy.

Oral corticosteroids [prednisone-equivalent up to 25  mg/day] 
were permitted during the 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 and OCTAVE Open, although 
doses <10  mg/day were permitted in OCTAVE Open. Prohibited 
concomitant therapies included TNFi and immunomodulators.

2.2.  Patients
These post hoc analyses evaluated two subgroups of patients: 
the treatment interruption subpopulation and the re-treatment 
subpopulation.

2.2.1.  Treatment interruption subpopulation
The treatment interruption subpopulation consisted of patients who 
achieved clinical response following 8 weeks of induction therapy 
with tofacitinib [10 or 15 mg b.d.] and were randomised to receive 
placebo during OCTAVE Sustain [Figure 1].

2.2.2.  Re-treatment subpopulation
The re-treatment subpopulation consisted of patients from the 
‘treatment interruption’ subpopulation who received tofacitinib 
10 mg b.d., experienced treatment failure between Week 8 and Week 
52 of OCTAVE Sustain [while receiving placebo], and subsequently 
entered OCTAVE Open and received tofacitinib 10 mg b.d. [Figure 1].

2.3.  Efficacy measures
Clinical response, remission, and endoscopic improvement endpoints 
were assessed in the overall treatment interruption subpopulation at 
Weeks 24 and 52 of OCTAVE Sustain, based on centrally read endo-
scopic subscore [Figure 1]. 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 protocols11,12] was defined as a Mayo endo-
scopic subscore of 0 or 1. Patients with missing binary efficacy values 
were treated as non-responders for the corresponding binary efficacy 
outcomes. Median time to treatment failure, in days, was estimated 
for the treatment interruption subpopulation, while proportions of 
patients with treatment failure were estimated from the Kaplan–
Meier curves for the time-to-treatment-failure endpoint. This effi-
cacy outcome was stratified by the remission status at baseline of 
OCTAVE Sustain. Induction remitters were defined as patients with 
a total Mayo score of ≤2 and no individual subscore >1, and a rectal 
bleeding subscore of 0 at baseline of OCTAVE Sustain. Induction re-
sponders but non-remitters were defined as patients who had clinical 
response but were not in remission at baseline of OCTAVE Sustain.

In the re-treatment subpopulation, the endpoints of clinical re-
sponse, remission, and endoscopic improvement were assessed at 
Months 2, 12, 24, and 36 of OCTAVE Open after re-initiation of 
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tofacitinib 10  mg b.d., based on locally read endoscopic subscore 
[Figure 1]. Efficacy data from OCTAVE Open are presented up to May 
27, 2019 [database not locked]. Furthermore, partial Mayo score, 
which encompasses stool frequency, rectal bleeding, and Physician’s 
Global Assessment of disease activity subscores, was assessed from 
Month 1 of OCTAVE Open, with partial Mayo remission defined as 
a partial Mayo score of ≤2 with no individual subscore >1. These effi-
cacy outcomes were further analysed by prior TNFi failure status and 
by remission status at baseline of OCTAVE Sustain. For re-treatment 
subpopulation efficacy outcomes, both observed and non-responder 
imputation [NRI] latest observation carried forward [LOCF] data are 
reported. NRI was applied after a patient discontinued, and LOCF 
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. Patients 
without clinical response at Month 2 discontinued from the study 
and were considered non-responders for all endpoints at Months 12, 
24, and 36. No imputation was applied for ongoing patients, except 
NRI for intermittent missing data.

Stepwise logistic regression analyses were performed to evaluate 
the association of baseline variables [a full list of the variables in-
cluded are detailed in the Supplementary Information, available as 
Supplementary data at ECCO-JCC online] with the recapture of 
clinical response at Months 2, 12, 24, and 36 following tofacitinib 
re-treatment. Odds ratios [ORs] and 95% confidence intervals [CIs] 
were reported. Nominal p-values of ≤0.05 were considered significant.

2.4.  Safety assessments
Safety was assessed in all patients in the re-treatment subpopulation 
who received ≥1 dose of tofacitinib 10 mg b.d. in OCTAVE Open 
(up to May 27, 2019 [database not locked]), with no imputation for 
missing data. Safety data for the induction and maintenance studies 
have been described previously.11 Safety data in the overall cohort 
of the tofacitinib UC clinical programme [all patients receiving 
tofacitinib 5 or 10 mg b.d. in phase 3 or OLE studies] are presented 
for contextualisation.16

Proportions and incidence rates [IRs; unique patients with events 
per 100 patient-years of exposure], with 95% CIs for safety events of 
special interest, were calculated using an exact method. Opportunistic 
infections, malignancies [including non-melanoma skin cancer], 
and cardiovascular events [including major adverse cardiovascular 
events] were reviewed by independent adjudication committees. 

2.5.  Ethical consideration
All studies were registered with ClinicalTrials.gov [NCT01458574; 
NCT01470612] and were conducted in compliance with the 
Declaration of Helsinki and the International Conference on 
Harmonization Good Clinical Practice Guidelines, and were ap-
proved by the Institutional Review Boards and/or Independent 
Ethics Committees at each investigational centre participating in the 
studies or at a central Institutional Review Board. All patients pro-
vided written informed consent.

3.  Results

3.1.  Efficacy following treatment interruption
3.1.1.  Patients – Treatment interruption subpopulation
This analysis included 174 patients who received tofacitinib induc-
tion therapy [10 or 15 mg b.d.] and were randomised to receive pla-
cebo in OCTAVE Sustain. Following 8 weeks of induction therapy, 
172 patients achieved clinical response, and two patients without 
clinical response were randomised into OCTAVE Sustain as protocol 
deviations. The majority of these patients had prior immunosuppres-
sant [67.8%] or corticosteroid [74.7%] failure. Overall, 47.1% of 
patients had prior TNFi failure [Supplementary Table 1, available as 
Supplementary data at ECCO-JCC online]. Furthermore, seven pa-
tients received tofacitinib 15  mg b.d. in OCTAVE Induction 1 and 
2, a dose that was subsequently discontinued following a protocol 
amendment. These seven patients, in addition to the two patients 
without clinical response [total of nine patients], were not included in 
the subsequent tofacitinib 10 mg b.d. induction responder treatment 

Ef�cacy analyses:

Ef�cacy analyses:Treatment interruption
subpopulation:

N = 174f patients with clinical
response to tofacitinib induction
therapy who were randomised to

placebo maintenance therapy

Safety analysis

At Months 2, 12,
24, and 36 of

OCTAVE Open

Re-treatment subpopulation:
N = 100 patients with clinical response

to tofacitinib 10 mg b.d. induction
therapy who were randomised to

placebo maintenance therapy,
experienced treatment failure and
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tofacitinib 10 mg b.d.
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A3921139; NCT01470612

A3921096; NCT01458574
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Figure 1. Overview of the sequence of treatment for patients in the treatment interruption and subsequent re-treatment subpopulations. aFinal complete efficacy 
assessment at Week 8/52. Treatment continued up to Week 9/53. bClinical response in OCTAVE Induction 1 and 2 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.  cTreatment failure was defined as an increase from maintenance study baseline total Mayo score of ≥3 points, plus an increase in rectal bleeding subscore 
and endoscopic subscore of ≥1 point, and an absolute endoscopic subscore ≥2 points, after ≥8 weeks of maintenance therapy. dStudy A3921139 [OCTAVE Open] 
was ongoing at the time of this interim analysis. ePartial Mayo remission was assessed at Months 1, 9, 21, and 33. fTwo patients without clinical response were 
randomised into OCTAVE Sustain [protocol deviations]. b.d., twice daily; N, number of evaluable patients.

http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab065#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab065#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab065#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab065#supplementary-data
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interruption subpopulation comprising induction remitters [n = 49] 
and induction responders but non-remitters [n = 116] subgroups.

Baseline demographics and disease characteristics of the treat-
ment interruption subpopulation [overall and stratified by remission 
status] are presented in Supplementary Table 1.

3.1.2.  Efficacy responses following treatment interruption
At baseline of OCTAVE Sustain, 98.9% [172/174] of patients in 
the overall treatment interruption subpopulation had a clinical re-
sponse following tofacitinib induction therapy. Following treatment 
interruption with placebo, the proportion of patients with clinical 
response declined to 32.2% [56/174] and 19.0% [33/174] at Weeks 
24 and 52 of OCTAVE Sustain, respectively [Figure 2A]. Similar 
trends were observed for the proportion of patients with efficacy 
outcomes of remission (29.9% [52/174], 9.8% [17/174], and 10.3% 
[18/174]) and endoscopic improvement (50.0% [87/174], 15.5% 
[27/174], and 12.6% [22/174]) at baseline, Week 24, and Week 52 
of OCTAVE Sustain, respectively [Figure 2A].

3.1.3.  Time to treatment failure following treatment 
interruption
Within the overall treatment interruption subpopulation, the cumu-
lative rate of treatment failure after 52 weeks of placebo treatment 
was 75.3% [95% CI, 67.8–81.3], with a median time to treatment 
failure of 135 days [95% CI, 95.0–168.0] after tofacitinib interrup-
tion [Supplementary Figure 1, available as Supplementary data at 
ECCO-JCC online].

Among the 49/165 [29.7%] induction remitter patients, the me-
dian time to treatment failure was 169 days [95% CI, 94.0–179.0]; 
the corresponding value for induction responders but non-remitters 
was 123  days [95% CI, 91.0–168.0]. Cumulative rates of treat-
ment failure for induction remitters, versus induction responders 
but non-remitters, receiving placebo were generally similar up to 
Week 52 of OCTAVE Sustain, as shown by overlapping 95% CIs 
[Supplementary Table 2, available as Supplementary data at ECCO-
JCC online]. This was also true when the rates were further stratified 
by prior TNFi failure status [Supplementary Table 2]. At Week 8 
in OCTAVE Sustain, Kaplan–Meier rates of treatment failure were 
21.7% [95% CI, 11.2–34.5] in induction remitters versus 29.0% 
[95% CI, 20.9–37.4] in induction responders but non-remitters 
[Figure 2B and Supplementary Table 2]. At Week 52, rates of treat-
ment failure in induction remitters were 81.8% [95% CI, 67.0–90.4] 
versus 72.4% [95% CI, 62.7–80.0] in induction responders but non-
remitters [Figure 2B and Supplementary Table 2].

3.2.  Efficacy and safety of tofacitinib re-treatment 
following treatment failure
3.2.1.  Patients – Re-treatment subpopulation
The re-treatment subpopulation of OCTAVE Open comprised 100 
patients with clinical response to tofacitinib 10 mg b.d. in OCTAVE 
Induction 1 and 2, and subsequent treatment failure with placebo 
in OCTAVE Sustain. These patients were enrolled in OCTAVE 
Open for at least 24 months prior to the data cut-off date. Baseline 
demographics and disease characteristics of the re-treatment 
subpopulation are presented in Table 1.

3.2.2.  Efficacy following tofacitinib re-treatment
3.2.2.1.  Overall re-treatment subpopulation
The proportions of patients in the re-treatment subpopulation 
achieving clinical response, partial Mayo remission, remission, or 

endoscopic improvement during OCTAVE Open are shown in Figure 
3. Clinical response was recaptured in 74.0% [95% CI, 65.4–82.6] 
of patients at Month 2 of OCTAVE Open, and 48.5% [95% CI, 
38.6–58.3] of patients at Month 36 [NRI-LOCF]. Corresponding 
observed data were 85.1% [95% CI, 77.6–92.6] and 94.0% [95% 
CI, 87.4–100.0] of patients, respectively [Figure 3A].

Mean partial Mayo score showed that efficacy could be recap-
tured as early as Month 1 of tofacitinib re-treatment in OCTAVE 
Open; mean partial Mayo score decreased to 2.4 versus 6.6 at base-
line of OCTAVE Open. Furthermore, mean partial Mayo score was 
1.2 by Month 4. In the overall re-treatment subpopulation, partial 
Mayo remission was achieved in 50.0% [95% CI, 40.2–59.8] of pa-
tients as early as Month 1, and in 52.0% [95% CI, 42.2–61.8] of pa-
tients at Month 33 [NRI]. Corresponding observed data were 54.3% 
[95% CI, 44.2–64.5] and 96.3% [95% CI, 91.3–100.0] of patients 
at Months 1 and 33, respectively [Figure 3B].

Remission was achieved at Month 2 of tofacitinib re-treatment 
by 39.0% [95% CI, 29.4–48.6] of patients [NRI]. At Months 12 
and 36, 43.0% [95% CI, 33.3–52.7] [NRI] and 37.4% [95% CI, 
27.8–46.9] [NRI-LOCF] of patients achieved remission, respectively. 
Corresponding observed data were 44.8% [95% CI, 34.4–55.3], 
61.4% [95% CI, 50.0–72.8], and 72.0% [95% CI, 59.6–84.5] of 
patients, respectively [Figure 3A].

Endoscopic improvement was achieved at Month 2 of tofacitinib 
re-treatment by 55.0% [95% CI, 45.3–64.8] of patients [NRI]. At 
Months 12 and 36, 54.0% [95% CI, 44.2–63.8] [NRI] and 42.4% 
[95% CI, 32.7–52.2] [NRI-LOCF] of patients achieved endoscopic 
improvement, respectively. Corresponding observed data were 
61.1% [95% CI, 51.0–71.2], 75.0% [95% CI, 65.0–85.0], and 
78.8% [95% CI, 67.8–90.0] of patients, respectively [Figure 3A].

3.2.2.2.  Prior TNFi failure status
Among patients with prior TNFi failure, clinical response was recap-
tured in 80.0% [95% CI, 68.3–91.7], 66.7% [95% CI, 52.9–80.4], 
and 40.0% [95% CI, 25.7–54.3] of patients at Months 2, 12, and 
36, respectively [NRI] [Figure 4A]. Corresponding observed data 
were 92.3% [95% CI, 83.9–100.0], 93.8% [95% CI, 85.4–100.0], 
and 89.5% [95% CI, 75.7–100.0] of patients, respectively. The pro-
portions of patients achieving clinical response, partial Mayo remis-
sion, remission, and endoscopic improvement efficacy endpoints up 
to Month 36 were unaffected by prior TNFi failure status [Figure 
4A and B].

3.2.2.3.  Remission status at baseline of OCTAVE Sustain
The proportions of patients with a clinical response up to Month 36 
were similar regardless of remission status at baseline of OCTAVE 
Sustain [NRI-LOCF and observed data; Figure 5A]. 

A  greater proportion of induction remitters achieved partial 
Mayo remission at Month 1 versus induction responders but non-
remitters [NRI and observed data; Figure 5B]. From Month 9 to 
Month 33, rates of partial Mayo remission were similar between 
induction remitters and induction responders but non-remitters 
[observed data]. At Month 33, 66.7% [95% CI, 50.6–82.8] of in-
duction remitters and 44.8% [95% CI, 32.9–56.7] of induction re-
sponders but non-remitters achieved partial Mayo remission [NRI; 
Figure 5B]. 

A greater proportion of induction remitters achieved remission 
or endoscopic improvement at Month 2 versus induction responders 
but non-remitters. By Month 24, the proportions of patients in re-
mission or with endoscopic improvement were similar regardless of 
remission status [NRI-LOCF and observed data; Figure 5A].

http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab065#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab065#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab065#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab065#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab065#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab065#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab065#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab065#supplementary-data
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Figure 2. [A] Efficacy responses in the overall treatment interruption subpopulation at baseline and Weeks 24 and 52 of OCTAVE Sustain, and [B] Kaplan–Meier 
curves of time to treatment failure during OCTAVE Sustain in induction remitters and induction responders but non-remitters. The overall treatment interruption 
subpopulation comprised 174 patients who had 8 weeks of tofacitinib induction therapy [10 or 15 mg b.d.] and were randomised to placebo in OCTAVE Sustain. 
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. Endoscopic improvement was defined as a Mayo endoscopic subscore of 0 or 1. Remission was 
defined as a total Mayo score of ≤2 with no individual subscore >1, and a rectal bleeding subscore of 0.   aIncludes seven patients who received tofacitinib 
15 mg b.d. in OCTAVE Induction, and two patients without clinical response were randomised into OCTAVE Sustain [protocol deviations]. b.d., twice daily; N, 
number of patients treated in the treatment group; n, number of patients with efficacy response.
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3.2.3.  Predictors of recapture of efficacy
In multivariable logistic regression modelling, age, total Mayo score 
at baseline of OCTAVE Open, prior immunosuppressant failure, and 
oral corticosteroid use at baseline of OCTAVE Induction were signifi-
cant predictors of recapturing efficacy following re-treatment [Table 
2]. Total Mayo score at baseline of OCTAVE Open was a potential 
predictor of recapture of response at Months 2 and 12 of tofacitinib 
re-treatment (OR [per 1-point increase] 0.61 [95% CI, 0.40–0.91] 
and 0.69 [95% CI, 0.51–0.93]), respectively [Table 2]. Patients with 
lower total Mayo score at baseline of OCTAVE Open were more 
likely to recapture clinical response at Months 2 and 12. Increasing 
age was associated with recapture of response at Months 2 and 36 
of tofacitinib re-treatment (OR [per 10-year increment] 1.59 [95% 
CI, 1.06–2.38] and 1.54 [95% CI, 1.09–2.17]), respectively) and no 
prior immunosuppressant failure was significantly associated with 
recapture of response at Month 36 (OR 3.51 [95% CI, 1.21–10.15]) 
[Table 2]. Patients with no oral corticosteroid use at baseline of 
OCTAVE Induction 1 and 2 were more likely to recapture response 
at Months 2, 24, and 36 of tofacitinib re-treatment (OR 5.37 [95% 
CI, 1.72–16.72], 3.32 [95% CI, 1.45–7.59], and 2.61 [95% CI, 
1.09–6.24]), respectively). Other potential predictors, including oral 
corticosteroid use at baseline of OCTAVE Open, prior TNFi failure, 
and remission status at baseline of OCTAVE Sustain were not signifi-
cantly associated with the recapture of clinical response up to Month 
36 of tofacitinib re-treatment in this multivariable analysis.

3.2.4.  Safety following re-treatment
A summary of safety and events of special interest in the re-treatment 
subpopulation is presented in Table 3. Safety data in the overall co-
hort [all patients receiving tofacitinib 5 or 10 mg b.d. in phase 3 
or OLE studies] are presented for contextualisation. Serious adverse 
events occurred in 25.0% [25/100] of patients in the re-treatment 
subpopulation and 12.0% [12/100] of adverse events resulted in dis-
continuation up to Month 36. The most frequently reported serious 

adverse event was serious infection [n  = 7], with an overall IR of 
2.7 [95% CI, 1.1–5.6]. Serious infections included one case each of 
urosepsis, staphylococcal cellulitis, anal abscess, sinusitis, appen-
dicitis, Clostridium difficile infection, and herpes zoster [serious]. 
Four of these patients had prior infection events during OCTAVE 
Induction 1 and 2 or OCTAVE Sustain.

In the re-treatment subpopulation, six herpes zoster [non-serious 
and serious] events occurred in six patients, with an IR of 2.4 [95% 
CI, 0.9–5.3] [Table 3]. Of the herpes zoster events, five were non-
serious and all were resolved at data cut-off. One patient with 
herpes zoster [serious] permanently discontinued. There were no 
adjudicated opportunistic infections other than herpes zoster in the 
re-treatment subpopulation [herpes zoster opportunistic infection 
IR: 0.4 [95% CI, 0.0–2.2]] [Table 3].

Non-melanoma skin cancer occurred in one patient, with an IR of 
0.4 [95% CI, 0.0–2.2]. There were three patients with malignancies 
in the re-treatment subpopulation, all of whom received a predom-
inant dose of tofacitinib 10 mg b.d. [average total daily dose ≥15 mg] 
during the tofacitinib UC clinical programme: hepatic angiosarcoma 
[n  =  1] on Day 164 of OCTAVE Open, acute myeloid leukaemia 
[n  = 1] on Day 310 of OCTAVE Open, and invasive ductal breast 
carcinoma [n = 1] on Day 642 of OCTAVE Open. The events of hep-
atic angiosarcoma and acute myeloid leukaemia resulted in death. The 
overall IR for death in the re-treatment population (0.8 [95% CI, 0.1–
2.8]) was similar to that in the overall cohort (0.2 [95% CI, 0.1–0.6], 
respectively) [Table 3]. In the re-treatment subpopulation, one patient 
had a pulmonary embolism event on Day 174 of OCTAVE Open 
[236 days of tofacitinib exposure in total]. The patient had prior his-
tory of phlebothrombosis, stroke, hypertension, and hypercholester-
olaemia.17 The event was resolved and did not result in the patient 
discontinuing tofacitinib therapy. One patient with prior history of 
hypertension had a major adverse cardiovascular event [stroke] on 
Day 786 of OCTAVE Open [859 days of tofacitinib exposure in total], 
which resulted in discontinuation of tofacitinib therapy.

Table 1. Demographics and clinical characteristics of the tofacitinib re-treatment subpopulation from baseline of OCTAVE Open.

All patients [N = 100] Prior TNFi failure Remission at baseline of 
OCTAVE Sustain

Yes [N = 45] No [N = 55] Yes [N = 33] No [N = 67]

Age [y], mean [SD]a 44.2 [13.7] 47.8 [13.4] 41.4 [13.4] 46.2 [12.7] 43.3 [14.2]
Male, n [%] 61 [61.0] 25 [55.6] 36 [65.5] 22 [66.7] 39 [58.2]
Race, n [%]
 White 82 [82.0] 37 [82.2] 45 [81.8] 27 [81.8] 55 [82.1]
 Black 1 [1.0] 0 [0.0] 1 [1.8] 1 [3.0] 0 [0.0]
 Asian 10 [10.0] 5 [11.1] 5 [9.1] 4 [12.1] 6 [9.0]
 Other 4 [4.0] 1 [2.2] 3 [5.5] 1 [3.0] 3 [4.5]
 Unspecified 3 [3.0] 2 [4.4] 1 [1.8] 0 [0.0] 3 [4.5]
Total Mayo score at baseline, mean [SD] 9.2 [1.6] 9.1 [1.7] 9.3 [1.6] 8.3 [1.8] 9.7 [1.4]
Partial Mayo score at baseline, mean [SD] 6.6 [1.5] 6.6 [1.6] 6.7 [1.5] 5.9 [1.6] 7.0 [1.3]
Prior TNFi failure, n [%]a 45 [45.0] 45 [100.0] 0 [0.0] 13 [39.4] 32 [47.8]
Prior immunosuppressant failure, n [%]a 73 [73.0] 38 [84.4] 35 [63.6] 22 [66.7] 51 [76.1]
Prior corticosteroid failure, n [%]a 74 [74.0] 35 [77.8] 39 [70.9] 28 [84.8] 46 [68.7]
Corticosteroid use at baseline, n [%] 12 [12.0] 6 [13.3] 6 [10.9] 3 [9.1] 9 [13.4]
Duration of disease, y [SD]a 8.8 [7.8] 10.4 [6.7] 7.6 [8.5] 9.2 [8.8] 8.7 [7.4]

The re-treatment subpopulation comprised patients who had clinical response at Week 8 with tofacitinib 10 mg b.d. in OCTAVE Induction 1 or 2, and subse-
quent treatment failure with placebo during OCTAVE Sustain. Per protocol, these patients received tofacitinib 10 mg b.d. in the OLE study; remission was defined 
as a total Mayo score of ≤2 with no individual subscore >1, and a rectal bleeding subscore of 0.

b.d., twice daily; N, number of patients in the re-treatment subpopulation; n, number of patients within the given category; OLE, open-label, long-term exten-
sion; SD, standard deviation; TNFi, tumour necrosis factor inhibitor; y, years.

aData at baseline of induction studies.
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4.  Discussion

This analysis assessed the efficacy and safety of tofacitinib 10 mg b.d. 
in patients who had initial clinical response to tofacitinib 10 mg b.d. 
as induction therapy, and subsequently re-initiated treatment with 
tofacitinib 10 mg b.d. upon disease worsening following a period of 
treatment interruption of up to 52 weeks with placebo in OCTAVE 
Sustain. Median time to treatment failure was numerically higher 
in patients in remission at baseline of OCTAVE Sustain versus re-
sponders but non-remitters. Following tofacitinib re-treatment, 
recapture of efficacy occurred as early as Month 1, and could be 
observed up to Month 36. Tofacitinib 10 mg b.d. can be re-initiated 
safely and efficaciously in the majority of patients with UC, regard-
less of prior TNFi failure.

Among tofacitinib induction responders, treatment interruption 
with placebo during OCTAVE Sustain led to relapse in the majority 

of patients within 52 weeks. However, patients in remission at base-
line of OCTAVE Sustain maintained response for longer than re-
sponders but non-remitters [median time to treatment failure was 
169 days versus 123 days, respectively]. This analysis provides an in-
dication of how long it takes for patients to flare following treatment 
interruption, and further highlights the importance of maintenance 
therapy and the avoidance [where possible] of stopping treatment in 
a chronic inflammatory disease such as UC.

Interruption of treatment may be required for a variety of 
reasons, and this study has shown that for patients with prior re-
sponse to tofacitinib 10  mg b.d. induction therapy, re-treatment 
with tofacitinib 10 mg b.d. appeared to be generally efficacious and 
well-tolerated in the majority of patients. As per the product label, 
the lowest effective dose required to maintain a response should 
be used; however, since patients in the re-treatment subpopulation 
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Figure 3. Proportion of patients in the tofacitinib re-treatment subpopulation who achieved [A] clinical response, remission, and endoscopic improvement at 
Months 2, 12, 24, and 36 of the OLE study [NRI-LOCF and observed data] and [B] partial Mayo remission at Months 1, 9, 21, and 33 of the OLE study [NRI and 
observed data]. The re-treatment subpopulation comprised 100 patients who had clinical response at Week 8 with tofacitinib 10 mg b.d. in OCTAVE Induction 
1 or 2, and subsequent treatment failure with placebo during OCTAVE Sustain. Per protocol, these patients received tofacitinib 10 mg b.d. in the OLE study. 
Induction remitters were patients with a total Mayo score ≤2 and no subscore >1, and a rectal bleeding subscore of 0 at baseline of OCTAVE Sustain. Induction 
responders but non-remitters were patients who had clinical response but were not in remission at baseline of OCTAVE Sustain. 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. Data from OCTAVE Open are presented up to May 27, 2019 [database not locked]. aLOCF at Month 36. b.d., twice daily; CI, confidence 
interval; LOCF, last observation carried forward; N, number of evaluable patients with non-missing values; n, number of patients who achieved efficacy outcome; 
NRI, non-responder imputation; OLE, open-label, long-term extension.
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have relapsed following treatment interruption, re-treatment with 
the approved induction dose of 10 mg b.d. can be considered.13,18 
It should be noted that the tofacitinib 15 mg b.d. induction dose 
was discontinued following a protocol amendment, and of the seven 
patients who received this induction dose, five patients experienced 
treatment failure while receiving placebo; these patients were ex-
cluded from the re-treatment subpopulation analysis. At Month 1 of 
re-treatment with tofacitinib 10 mg b.d., 50.0% [NRI] of patients 
achieved partial Mayo remission and a decrease from baseline of 
OCTAVE Open in mean partial Mayo score [6.6 versus 2.4]. As 
partial Mayo remission does not include an endoscopic assessment, 
it represents a practical indicator of efficacy that can be measured 

more frequently than remission. Overall rates of clinical response, 
remission, and endoscopic improvement were 74.0%, 39.0%, and 
55.0% at Month 2, and 48.5%, 37.4%, and 42.4% at Month 36, 
respectively [NRI-LOCF]. Overall rates of partial Mayo remission 
were 50.0% at Month 1 and 52.0% at Month 33 [NRI].

The proportion of patients achieving efficacy outcomes was nu-
merically greater in induction remitters versus induction responders 
but non-remitters. In contrast, prior TNFi failure status did not in-
fluence recapture of response; the proportions of patients achieving 
clinical and endoscopic outcomes were generally unaffected by prior 
TNFi failure status through to Month 24. This is likely related to the 
fact that this analysis selected patients who were already responders 
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Figure 4. Proportion of patients in the tofacitinib re-treatment subpopulation who achieved [A] clinical response, remission, and endoscopic improvement at 
Months 2, 12, 24, and 36 of the OLE study [NRI-LOCF and observed data] and [B] partial Mayo remission at Months 1, 9, 21, and 33 of the OLE study, stratified by 
prior TNFi failure status [NRI and observed data]. The re-treatment subpopulation comprised 100 patients who had clinical response at Week 8 with tofacitinib 
10 mg b.d. in OCTAVE Induction 1 or 2, and subsequent treatment failure with placebo during OCTAVE Sustain. Per protocol, these patients received tofacitinib 
10 mg b.d. in the OLE study. Induction remitters were patients with a total Mayo score ≤2 and no subscore >1, and a rectal bleeding subscore of 0 at baseline 
of OCTAVE Sustain. Induction responders but non-remitters were patients who had clinical response but were not in remission at baseline of OCTAVE Sustain. 
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. Data from OCTAVE Open are presented up to May 27, 2019 [database not locked]. aLOCF at Month 36. 
b.d., twice daily; CI, confidence interval; LOCF, last observation carried forward; N, number of evaluable patients with non-missing values; n, number of patients 
who achieved efficacy outcome; NRI, non-responder imputation; OLE, open-label, long-term extension; TNFi, tumour necrosis factor inhibitor.
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to induction therapy. The proportions of patients achieving clinical 
response, remission, and endoscopic improvement at Month 36 were 
numerically greater in patients without prior TNFi failure versus pa-
tients with prior TNFi failure. While patients with prior failure to 
biologic therapy may represent a subgroup of patients with more 
longstanding [and therefore more refractory] disease, it is important 
to note the small sample size at these later time points.

In patients with UC treated with biologic therapies such as TNFi, 
the formation of neutralising anti-drug antibodies may reduce the 
efficacy of the biologic agent.5 Dose escalation or switching to an 

alternative TNFi may recapture response; however, the risk of lack 
of efficacy increases with successive TNFi agents.19,20 Furthermore, 
while dose-dependency of adverse events with TNFi therapies has 
not been demonstrated in patients with UC,21–23 concomitant treat-
ment with immunomodulator therapy may be required to reduce 
immunogenicity and maintain efficacy.6 Immunomodulators are as-
sociated with additional safety concerns such as opportunistic in-
fection7 and cancer.8,9 As tofacitinib is a small molecule, it is not 
expected to induce the formation of neutralising anti-drug anti-
bodies observed with TNFi agents.14 In these analyses, rates of 
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Figure 5. Proportion of patients in the tofacitinib re-treatment subpopulation who achieved [A] clinical response, remission, and endoscopic improvement at 
Months 2, 12, 24, and 36 of the OLE study [NRI-LOCF and observed data] and [B] partial Mayo remission at Months 1, 9, 21, and 33 of the OLE study, stratified 
by remission status at baseline of OCTAVE Sustain [NRI and observed data]. The re-treatment subpopulation comprised 100 patients who had clinical response 
at Week 8 with tofacitinib 10 mg b.d. in OCTAVE Induction 1 or 2, and subsequent treatment failure with placebo during OCTAVE Sustain. Per protocol, these 
patients received tofacitinib 10 mg b.d. in the OLE study. Induction remitters were patients with a total Mayo score ≤2 and no subscore >1, and a rectal bleeding 
subscore of 0 at baseline of OCTAVE Sustain. Induction responders but non-remitters were patients who had clinical response but were not in remission at 
baseline of OCTAVE Sustain. 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. Data from OCTAVE Open are presented up to May 27, 2019 [database not 
locked]. aLOCF at Month 36. b.d., twice daily; CI, confidence interval; LOCF, last observation carried forward; N, number of evaluable patients with non-missing 
values; n, number of patients who achieved efficacy outcome; NRI, non-responder imputation; OLE, open-label, long-term extension.
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recapture of efficacy responses among patients who had re-initiated 
tofacitinib therapy were generally high, suggesting that the loss of 
response during treatment interruption can be recaptured without 
switching therapies or mechanisms of action, and without adding 
concomitant agents.

It is important to note that not all patients in the re-treatment 
subpopulation recaptured efficacy responses, and while interruption 
of maintenance therapy is not generally recommended, identifica-
tion of predictors of recapture of efficacy may enable physicians 

to identify patients in whom re-initiation of tofacitinib therapy is 
most likely to be successful. A stepwise logistic regression analysis 
was performed to identify potential factors associated with recap-
ture of efficacy following re-treatment with tofacitinib. More severe 
disease at the time of re-treatment [as defined by total Mayo score] 
was associated with lower odds of recapture of clinical response, 
whereas increasing age, no prior immunosuppressant use, and no 
corticosteroid use at Induction study baseline were associated with 
recapture of clinical response. However, clinically relevant factors 

Table 3. Summary of safety and events of special interest in the tofacitinib re-treatment subpopulation of OCTAVE Open and in the overall 
cohort.

Tofacitinib re-treatment subpopulation 
[N = 100; 257.3 PY]

Overall cohort; tofacitinib alla 
[N = 1157; 2050.5 PY]

n [%] IR [95% CI] n [%] IR [95% CI]

Serious adverse events 25 [25.0] 10.4 [6.7–15.4] 189 [16.3] 9.5 [8.2–11.0]
Serious infection 7 [7.0] 2.7 [1.1–5.6] 39 [3.4] 1.9 [1.3–2.5]
Opportunistic infectionb,d 1 [1.0] 0.4 [0.0–2.2] 25 [2.2]c 1.2 [0.8–1.8]c

Herpes zoster [non-serious and serious] 6 [6.0] 2.4 [0.9–5.3] 76 [6.6] 3.8 [3.0–4.7]
Malignancies [excluding NMSC]b,e 3 [3.0] 1.2 [0.2–3.4] 13 [1.2]c 0.6 [0.3–1.1]c

NMSCb,e 1 [1.0] 0.4 [0.0–2.2] 16 [1.4]c 0.8 [0.4–1.3]c

MACEb,e 1 [1.0] 0.4 [0.0–2.2] 6 [0.5]c 0.3 [0.1–0.6]c

Deep vein thrombosis 0 [0.0] 0.0 [0.0–1.4] 0 [0.0] 0.0 [0.0–0.2]
Pulmonary embolism 1 [1.0] 0.4 [0.0–2.2] 4 [0.3] 0.2 [0.1–0.5]
Deathse 2 [2.0] 0.8 [0.1–2.8] 5 [0.4] 0.2 [0.1–0.6]

Safety data from the re-treatment subpopulation are as of May 27, 2019 [database not locked]. The re-treatment subpopulation comprised patients who had 
clinical response at Week 8 with tofacitinib 10 mg b.d. in OCTAVE Induction 1 or 2, and subsequent treatment failure with placebo during OCTAVE Sustain. Per 
protocol, these patients received tofacitinib 10 mg b.d. in the OLE study. IRs were calculated as the number of unique patients with events per 100 PY of exposure. 
Events occurring within 28 days [except patients who were ongoing in OCTAVE Open at the time of this interim analysis] after the last dose are included for  
calculation of proportion and IR.

b.d., twice daily; CI, confidence interval; IR, incidence rate; MACE, major adverse cardiovascular events; N, number of patients treated in the treatment 
group; n, number of unique patients with one or more events; NMSC, non-melanoma skin cancer; OLE, open-label, long-term extension; PY, patient-years.

aIncludes all patients receiving ≥1 dose of tofacitinib 5 or 10 mg b.d. in the phase 2 [NCT00787202] and phase 3 [OCTAVE Induction 1, NCT01465763; 
OCTAVE Induction 2, NCT01458951; OCTAVE Sustain, NCT01458574] studies and the OLE study [OCTAVE Open, NCT01470612], reported up to the  
November 2017 data cut-off. 25 

bAdjudicated events only.
cN = 1124 [excludes phase 2].
dExcluding tuberculosis and herpes zoster with two adjacent dermatomes.
eIncludes events that are outside the 28 day risk period.

Table 2. Significant predictorsa of recapture of clinical response in the tofacitinib re-treatment subpopulation in OCTAVE Open [NRI-LOCF].

Recapture of clinical response (odds ratio [95% CI])

Month 2 Month 12 Month 24 Month 36

Age [10-y increment] 1.59* [1.06–2.38] NS NS 1.54* [1.09–2.17]
Mayo score at OLE study baseline [per 1-point  
increase] 

0.61* [0.40–0.91] 0.69* [0.51–0.93] NS NS

Prior immunosuppressant failure [no vs yes] NS NS NS 3.51* [1.21–10.15]
Oral corticosteroid use at Induction study baseline 
[no vs yes]

5.37** [1.72–16.72] NS 3.32** [1.45–7.59] 2.61* [1.09–6.24]

Odds ratios for association of significant predictors with recapture of clinical response are reported. The re-treatment subpopulation comprised 100 patients 
who had clinical response at Week 8 with tofacitinib 10 mg b.d. in OCTAVE Induction 1 or 2, and subsequent treatment failure with placebo during OCTAVE 
Sustain. Per protocol, these patients received tofacitinib 10 mg b.d. in the OLE study. Data from OCTAVE Open are presented up to May 27, 2019 [database not 
locked].

b.d., twice daily; BMI, body mass index; CI, confidence interval; LOCF, last observation carried forward; NRI, non-responder imputation; NS, not selected; 
OLE, open-label, long-term extension; y, year.

aOther non-significant predictors included in the stepwise logistic regression model were gender, weight [kg], height [cm], body mass index [BMI] [kg/m2], 
prior TNFi failure [no vs yes], time since first diagnosis [y], remission at OCTAVE Sustain baseline [no vs yes], time to treatment failure [days], and oral cortico-
steroid use at OLE study baseline [no vs yes].

*p <0.05; **p <0.01.
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such as oral corticosteroid use at baseline of OCTAVE Open, prior 
TNFi failure, and remission status at baseline of OCTAVE Sustain 
were not significantly associated with recapture of clinical response 
up to Month 36 of tofacitinib re-treatment in this multivariable ana-
lysis. Therefore, although these regression analyses identified some 
factors associated with recapture of response, interruption of main-
tenance therapy is not generally recommended, and close monitoring 
of patients following treatment interruption and early re-initiation 
of therapy may be key to successful re-treatment.

Safety in the re-treatment subpopulation appeared to be con-
sistent with that observed in the overall cohort in the tofacitinib UC 
clinical programme, although the sample size was small. No new 
safety risks were observed in this subpopulation of patients, com-
pared with the previous safety update.24

A key limitation to consider for this analysis is the low number 
of patients in the re-treatment subpopulation. Based on the logistic 
regression analysis, it is challenging to predict patients in whom 
tofacitinib re-treatment would be successful, particularly at Months 
24 and 36, due to patients discontinuing [including switching to 
other studies]. Larger studies based on real-world evidence should 
be conducted to further our understanding of the efficacy and 
safety of tofacitinib re-treatment following temporary interruption. 
Moreover, a valuable addition to this study would be to evaluate 
the optimal duration of re-treatment with tofacitinib 10 mg b.d. be-
fore de-escalating to tofacitinib 5 mg b.d.; this is a limitation of the 
current study, as patients who re-initiated treatment with tofacitinib 
10 mg b.d. continued on this dose.

These analyses suggest that although efficacy can be safely and 
successfully recaptured with tofacitinib 10  mg b.d. re-treatment 
following treatment interruption in a substantial proportion of pa-
tients with UC, many patients failed to recapture efficacy. Therefore, 
although therapy with tofacitinib 10  mg b.d. can be temporarily 
stopped to accommodate scenarios such as pregnancy, surgery, 
illness, adverse events, or a change in patient’s insurance, treatment 
interruption without cause in patients with response to tofacitinib 
therapy is not generally recommended.
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