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Background: Tofacitinib is an oral, small-molecule JAK inhibitor for the treatment of ulcerative colitis (UC). Using a novel electronic reporting tool, 
we aimed to prospectively describe the onset of tofacitinib efficacy during induction therapy in a real-world study.
Methods: Patient-reported outcome data (PROs) including the simple clinical colitis activity index (SCCAI), PRO Measurement Identification 
Systems (PROMIS) measures, and adverse events were collected daily for the first 14 days and at day 28 and 56. Paired t tests and P for trend 
were utilized to compare changes in SCCAI over time. Bivariate analyses and logistic regression models were performed to describe response 
(SCCAI <5) and remission (SCCAI ≤2) by clinical factors.
Results: Of all included patients (n = 96), 67% had failed ≥2 biologics, and 61.5% were on concomitant steroids. Starting at day 3, PROs showed 
significant and persistent decline of the mean SCCAI (−1.1, P < 000.1) including significantly lower SCCAI subscores for stool frequency (−0.3; 
P < .003), bleeding (−0.3; P < .0002) and urgency (−0.2; P < .001). Steroid-free remission at day 14, 28, and 56 was achieved in 25%, 30.2%, 
and 29.2% of patients, respectively. Neither prior biologics nor endoscopic severity were independently predictive of response or remission in 
multivariate models. Numeric improvements in all PROMIS measures (anxiety, depression, social satisfaction) were seen through day 56. Rates 
of discontinuation due to adverse events were low.
Conclusions: In this prospective real-world study, tofacitinib resulted in a rapid and persistent improvement in UC disease activity PROs. The 
safety findings were consistent with the established safety profile of tofacitinib.
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Introduction
Ulcerative colitis (UC) is a recurrent, chronic inflammatory 
bowel disease (IBD) affecting the colon with a variety of clin-
ical symptoms, including bloody diarrhea, intense urgency, 
abdominal pain, weight loss, fatigue, and inflammation of 
joints and other organs. The chronic recurrent nature of the 

disease results in reduced productivity in work and school, 
intermittent need for hospitalizations, and as a consequence, 
reduced quality of life.1,2 The therapeutic options for mod-
erate to severe UC patients are expanding, and 3 different 
antitumor necrosis factor (anti-TNF) agents (ie, infliximab, 
adalimumab, golimumab), vedolizumab or ustekinumab, 
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and the small molecules thiopurines, tofacitinib, and 
ozanimod are currently approved for this indication.3,4

Tofacitinib is an oral, small-molecule JAK inhibitor, which 
is approved for the treatment of moderate-severe ulcerative 
colitis (UC). The short and long-term clinical efficacy and 
safety have been established in an extensive clinical trial pro-
gram.5,6 Post hoc analyses of the OCTAVE 1 and 2 induction 
trials found early significant therapeutic effects of tofacitinib 
therapy by day 3, reducing stool frequency, the total number 
of bowel movements, and rectal bleeding.7 In contrast to 
results generated in randomized controlled trials used for 
the approval of therapeutic agents, evidence generated in 
the real-world setting based on results of prospective ob-
servational cohorts or interventional pragmatic trials are 
considered more generalizable. Patients often have more re-
fractory disease or comorbidities in the real-world setting, 
which are often exclusion criteria for clinical studies.8 Several 
studies reporting real-world experiences with tofacitinib in 
patients with UC have been published so far, the vast ma-
jority of these being retrospective evaluations of treatment 
efficacy.9–16 The Tofacitinib Response in UC (TOUR) reg-
istry is a prospective multicenter cohort of adult patients, 
who initiate therapy for moderate-severe UC. The predefined 
outcomes of the study focus on short- and long-term effi-
cacy and safety of tofacitinib. In contrast to the previously 
published cohorts, TOUR focuses on prospectively collected 
patient-reported outcomes (PROs) and the National Institute 
of Health (NIH) Patient Reported Outcome Measurement 
Information System (PROMIS) measures to evaluate the 
onset of symptom improvement, including urgency. Here, we 
report the results of the 56 days (8-week) induction period, 
which for the first time in the real-world setting aimed to 
describe the onset of clinical response and remission based 
on PROs, including urgency and incontinence. Additionally, 
PROs for depression, anxiety, and social satisfaction were 
evaluated over the induction period, along with data on ad-
verse events and rationale for discontinuation of therapy.

Methods
Study Setting and Design
The Tofacitinib response in UC (TOUR) study is a prospec-
tive cohort study conducted in 14 sites across the United 

States (NCT03772145). Enrollment in the cohort started in 
February 2019. Patients were enrolled if there was an intent 
to start tofacitinib for moderate-severe UC.

Inclusion Criteria and Tofacitinib Dosing
Adult patients older than 18 years of age with UC established 
by usual endoscopic, histologic, and radiologic criteria, who 
were started on tofacitinib therapy in the setting of standard 
of care therapy, and who planned to be followed by the site 
for at least 12 months were eligible for inclusion. There were 
no prespecified exclusion criteria for participation in the 
study, except inability to use English language and lack of in-
ternet access. Tofacitinib, including dose reductions and dis-
continuation, was administered at the discretion of the local 
investigators.

Data Collection and Questionnaires
To collect all relevant patient information and PROs for this 
multicenter study in real-time, we developed a web-based 
platform to collect all patient-related information, daily 
PROs, and other study questionnaires (Supplemental Figure 
1). Demographics including previous treatments and results 
of the most recent sigmoidoscopy or colonoscopy prior to 
tofacitinib therapy were collected during the initial office visit 
from sites. Specific questionnaires were sent electronically to 
the participating patients initially daily for 14 days after the 
start of tofacitinib and at days 28 and 56. If patients did not 
complete their data in a predefined 24-hour time interval, 
automatic reminder emails were generated. In case of no 
data entry after 36 hours, patients were contacted by phone 
by the site coordinator. The questionnaires included the 
Simple Clinical Colitis Activity Index (SCCAI) and PROMIS 
symptom scales for depression, anxiety, and social satisfac-
tion. The SCCAI includes 6 variables: bowel frequency during 
the day and night, urgency of defecation, blood in the stool, 
general well-being, and extracolonic manifestations of UC.17 
The SCCAI score ranges from 0-19. A score of  <5 correlates 
with clinical response, and a score ≤2 is considered remis-
sion.18,19 Daily SCCAI stool frequency, rectal bleeding, and ur-
gency subscores were calculated based on the daily web-based 
diary entry. The values were collected starting on the first day 
of tofacitinib therapy. Changes from baseline in each of the 
subscores, day and night bowel frequency, urgency, and rectal 
bleeding were evaluated during the first 14 days of therapy and 
at day 28 (week 4) and day 56 (week 8). PROMIS symptom 
scales were collected at the start of therapy and days 14, 28, 
and 56. These scales are standardized to the general popula-
tion via a T score of 50 and standard deviation (SD) of 10.20 
Higher T scores are associated with more of the domain, thus 
higher T scores for depression and anxiety are worse, whereas 
higher T scores for social satisfaction are better.

Outcomes and Definitions
The primary outcome for the induction phase was clinical re-
sponse to tofacitinib therapy at day 56 defined by an SCCAI 
score of  <5.21,22 The secondary outcome was clinical remis-
sion defined as an SCCAI score of ≤2.19,23 Additionally, the 
following adverse events were recorded: new onset of shin-
gles, infections resulting in the need for antibiotic therapy, 
hospitalizations, and UC-related surgeries. If tofactinib was 
discontinued, reason for discontinuation was captured and 
patients were censored at that time as a failure.

Key Messages

• What is already known?

 The oral small-molecule JAK inhibitor tofacitinib is approved 
for the therapy of moderate-severe ulcerative colitis (UC) 
based on placebo-controlled clinical studies, but there is a 
persistent knowledge gap in prospective real-world studies.

• What is new here?

The prospectively collected real-world data of TOUR show 
a rapid onset of efficacy of tofacitinib by improving rectal 
bleeding, bowel frequency, and urgency starting as early as 
day 3.

• How can this study help patient care?

The results of this study generated in the real world setting 
help providers discuss treatment options with patients with 
moderate-severe UC.

http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izac121#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izac121#supplementary-data
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Statistical Analysis
Continuous variables were summarized using mean values 
and standard deviation. Comparisons used Student’s t test 
or Wilcoxon rank sum. Repeated continuous measures 
were compared via paired t test and p for trend. Categorical 
variables were expressed as proportions and compared using 
χ2 or Fisher exact test where appropriate.

Multivariate analyses were performed using logistic regres-
sion models to compare response and remission by factors 
including endoscopic severity and number of prior biologics. 
Variables considered a priori to be related to response or re-
mission were entered into the model. The SAS program (Cary, 
NC) was utilized for all analyses.

Ethical Considerations
The protocol was approved by the institutional review board 
or independent ethics committee at each participating center. 
All patients provided written informed consent.

Results
A total of 100 patients were enrolled in TOUR (for whom the 
provider intended to start tofacitinib; Supplemental Figure 2). 
Of these, 96 patients initiated tofacitinib therapy; their base-
line demographics and disease characteristics are shown in 
Table 1. Four of the initial 100 recruited patients were not 
treated with tofacitinib due to colectomy (n = 2) or lack of 
drug approval (n = 2). Most patients had pancolitis (52%), 
and 94.8% (91 of 96) of patients had failed 1 anti-TNF agent, 
whereas 31.4 % (30 of 96) had failed ≥2 anti-TNF agents, 
and 58.3% (56 of 96) had failed vedolizumab. Considering 
all currently FDA-approved biological therapies for UC treat-
ment, 66.7% (64 of 96) of all patients had failed ≥2 biologic 
medications before starting tofacitinib. Most patients had 
clinically active disease, whereas 18.8% (18 of 96) of patients 
were in remission at the start of tofacitinib therapy. Of these, 
38.9% (7 of 18) were on concomitant steroids. All patients 
received 10  mg of tofacitinib twice daily during the initial 
56 days of treatment; no dose reduction occurred during this 
time.

Response and Remission After Start of Tofacitinib 
on Days 3, 14, and 56
At day 3, the SCCAI decreased significantly by 1 point 
(5.6 ± 3.4 to 4.6 ± 2.9) in all patients. Compared with base-
line, the SCCAI continued to decrease throughout the initial 
14 days (Figure 1A). Because a SCCAI score  <5 is already 
consistent with a definition of response, we additionally 
analyzed the group of patients with a SCCAI ≥5 at baseline 
(n = 57). In this group, the mean SCCAI declined at day 3 
by 1.9 points (day 0, 7.8 ± 2.2; day 3, 5.9 ± 2.8; Figure 1B). 
On day 14, 46.9% (45 of 96) of all included patients were in 
remission as defined by an SCCAI score ≤2, and 65.3% (63 
of 96) of patients were in response with a SCCAI score <5 
(Figure 2A).Overall response and remission rates remained 
stable throughout day 56. Lower rates of steroid-free re-
sponse and remission occurred in patients with higher disease 
activity (SCCAI ≥5) at baseline (Figure 2B). Subgroup analysis 
did not show differences in response and remission rates at 
day 56 based on the number of prior biologics. Significantly 
more patients with an endoscopic Mayo score   <3 reached 
response and remission at earlier time points, but there was 

no difference in response and remission by Mayo endoscopic 
subscore at week 8 (Supplemental Figure 3). Multivariate 
analyses including number of previous exposures to biologics, 
disease extent, and severity of endoscopic inflammation did 
not find significant predictors for response or remission at 
week 8 (Supplemental Table 1).

Table 1. Characteristics of Patients in the TOUR Study (n = 96).

Age (years, mean, range) 37.3 (18–76) 

Sex (m: n, %) 54 56.3%

Duration of disease (years; mean, range) 8.5 (0–50)

BMI (kg/m2); (mean, range) 25.4 (14.8–43.9)

Race (n,%)

  White 81 84.4%

  Black/African American 5 5.2%

  Asia 3 3.1%

  Other 5 5.2%

  Unknown 2 2.3%

Current Smoker 2 2.1%

Site of disease (Montreal classification)

  E1 7 7%

  E2 38 40%

  E3 50 52%

  Unknown 1 1%

Prior medication use (n, %)

  Mesalamine 89 92.7%

  Steroids ever 96 100%

  Azathioprine/6-MP 44 45.8%

  Methotrexate (oral or sc) 21 21.9

  Vedolizumab 56 58.3%

  Ustekinumab 6 6.3%

  Anti-TNF 91 94.8%

Total No. prior anti-TNF

  0 5 5.2%

  1 58 60.4%

  2 30 31.4%

  3 2 2.1%

  4 1 1.0%

Total No. prior biologics

  0 4 4.2%

  1 28 29.2%

  2 35 36.5%

  3 24 25%

  4 5 5.2%

Steroid use at baseline (week 0) 59 61.5%

SCCAI >2 78 81.3%

SCCAI ≤2 18 18.8%

Mayo endoscopy scorea

  0 2 2.1%

  1 4 4.2%

  2 37 38.5%

  3 49 51.0%

  Unknown 4 4.2%

aEndoscopy score prior to tofacitinib initiation (most recent colonoscopy 
or sigmoidoscopy reported in the system).

http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izac121#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izac121#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izac121#supplementary-data
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SCCAI Subscores Stool Frequency, Rectal Bleeding, 
and Urgency
Stool frequency
The SCCAI stool frequency subscore was reported as ≥1 by 
72% (69/96) of patients at baseline, and 26% (24/92) expe-
rienced a decrease of ≥1 point at day 3 (Figure 3A). This im-
provement increased to 42% (38 of 90) at day 14 and remained 
significant in all patients completing the 56-day induction 
period (Table 2). The proportion of patients with a stool fre-
quency subscore of 0 increased between baseline and day 14 
from 28% (27 of 96) to 59% (53 of 90). The score remained 
relatively stable on days 28 and 56, with 64% (56 of 88) and 
61% (48 of 79), respectively. The proportion of patients with 
a stool frequency >1 decreased by 13% from 28% (27 of 96) 
to 16% (14 of 90) by day 14 and then stabilized at 16% and 
15% (14 of 88 and 12 of 79) at days 28 and 56.

Thirteen patients experienced nightly bowel frequency at 
baseline, which was documented as resolved by 92.3% (12 of 
13), 84.6% (11 of 13), 76.9% (10 of 13) at days 14, 28, and 
56, respectively.

Rectal bleeding
A total of 68% (65 of 96) of patients reported a subscore 
of rectal bleeding ≥1, and a significant proportion (29%, 27 

of 92) experienced a decrease of ≥1 point at day 3, which 
increased to 44% (40 of 90) at day 14 (Table 2, Figure 3B). 
More than half of the patients achieved a subscore of 0 on 
day 14 (54%, 49 of 90), day 28 (52%, 46 of 88), and day 
56 (56%, 44 of 79). The proportion of patients reporting a 
bleeding subscore of >1 was 12% (11 of 90), 16% (14 of 88), 
and 20% (16 of 79) at days 14, 28, and 56, respectively.

Urgency
At baseline, 90% (86 of 96) of patients experienced 
symptoms of urgency (SCCAI urgency subscore of ≥1). A 
significant decrease in urgency of ≥1 point was reported by 
23% (21 of 92) of patients at day 3 and 46% (41 of 90) at 
day 14 (Table 2, Figure 3C). The percentage of patients re-
porting an urgency subscore of 0 increased from 10% (86 of 
96) at baseline to 32% (29 of 90) at day 14. At days 28 and 
56, 31% (27 of 88) and 39% (31 of 79) of patients reported 
a score of 0. Compared with the improvement in bowel fre-
quency and rectal bleeding, the improvement of urgency 
appeared prolonged (Figure 3C). An urgency subscore >1 
was reported at baseline by 41% (39 of 96) of the patients. 
The proportion of patients with an urgency subscore >1 
decreased at day 14, 28 and 56 to 20% (18 of 90), 18% (16 
of 88), and 16% (13 of 79), respectively. Overall, 6.5% (6 
of 92) of patients reported incontinence which resolved in 
33.3% (2 of 6) at day 3.

PROMIS measures
PROMIS measures for anxiety, depression, and social sat-
isfaction improved over the 56-day induction period. At 

Figure 1. Decrease of SCCAI score in all patients (A) and in patients with 
a SCCAI ≥5 at baseline (B) during the initial 56 days of treatment with 
tofacitinib. The dashed line depicts a SCCAI = 5.

Figure 2. Response (SCCAI <5) and remission (SCCAI ≤2) and steroid 
free-response and remission at day 14, 28 and 56.
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baseline, 48%, 42%, and 50% of patients met criteria for 
anxiety, depression, and poor social satisfaction scores, re-
spectively, compared with the T scores of the general pop-
ulation. By week 8, 42% met criteria for anxiety, 29% for 
depression, and 38% for poor social satisfaction. Although 
numerically improved, these changes did not meet statistical 
significance.

Adverse events and discontinuations
Adverse events resulting in the need for antibiotic therapy 
are listed in Table 3. Six patients (6%) were treated with 
antibiotics for infectious complications, all on concurrent ste-
roid therapy. Three patients were hospitalized for UC flare 
(2 while being on concomitant steroid therapy). Shingles 
occurred in 3.1 % (3 of 96 patients). All these patients were 
on concomitant steroids at the time of diagnosis, and 2 of 
3 of patients had received a shingles vaccine (Shingrix). 
Thromboembolic events were not reported during induction 
therapy.

Reasons for discontinuation of tofacitinib are listed in Table 
4. After the start of tofacitinib, 5.2% (5 of 96) of patients 
underwent colectomy during the 56-day induction period. 
Tofacitinib therapy was stopped in 6.2% (6 of 96) of patients 
due to adverse events including headaches and worsening 
anxiety (n = 1); elevated liver values (n = 1); or lack of effi-
cacy (n = 4). Overall, 3.1% (3 of 96) did not cooperate with 
survey completion (n = 3) or withdrew from registry (n = 1).

Discussion
The multicenter TOUR registry was designed to prospectively 
record PRO measures to evaluate the onset of symptom im-
provement during induction therapy with tofacitinib in real 
time in a real-world setting among 14 different sites in the 
United States. Tofacitinib therapy resulted in a rapid and 
significant improvement of patient-reported daily bowel fre-
quency, bleeding, and urgency starting at day 3, with con-
tinued improvement through day 14. On day 14, nearly 
two-thirds of patients responded to tofacitinib therapy, and 
47% of patients were in clinical remission. Steroid-free remis-
sion at day 14 was achieved by 25% of patients. Although 
patients reported a rather fast improvement of bowel fre-
quency and bleeding scores, urgency scores responded slowly 
but consistently, continuing to improve throughout 56 days. 
In parallel with the PROs, the PROMIS domains of anxiety, 
depression, and social satisfaction improved over the initial 
56 days of therapy. A dose of 10 mg of tofacitinib twice daily 
was overall well tolerated. Approximately 10% of patients, 
most of them on concomitant steroid therapy, reported mild-
moderate adverse events during the induction period, in-
cluding 3 cases of shingles, but no thromboembolic events.

The multicenter TOUR study used a novel electronic web-
based PRO system, with direct data capture from patients 
while still obtaining site-based objective clinical data. This 
study design resulted in increased speed of the prospective 
data collection. The PRO system facilitated adherence to the 
protocol, and we were able to achieve high response rates of 
>95% at each data point. Our real-world findings confirm 
the rapid improvement of gut-associated symptoms beginning 
around day 3 of therapy, which was recently demonstrated 
in post hoc analyses of the OCTAVE studies.7 The current 
findings are even more remarkable if one compares the pa-
tient population of the OCTAVE studies with an anti-TNF 
failure rate of 50% with the patient population in TOUR.5 
Before initiation of tofacitinib therapy, nearly all (95%) of the 
TOUR patients had failed at least 1 anti-TNF, which is con-
sistent with the US-approved use of tofacitinib for patients 
with moderate to severe UC, and two-thirds had failed 
2 biologics. Thus, based on the number of previous drug 
failures, disease severity in the TOUR patient population can 

Figure 3. SCCAI subscores for stool frequency (A), bleeding (B), and 
urgency (C) during the initial 56 days of treatment with tofacitinib. In each 
panel are shown the percentage of patients with improvement of ≥1 
point compared to the baseline SCCAI subscores well as the percentage 
of patients with a subscore of ≤1 and 0.
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be considered moderate-severe, albeit exact definitions for UC 
disease severity as a characterization of disease activity, dis-
ease complications, and need for therapy adjustments over 
time are still in development.24

Similar to the OCTAVE studies, response to tofacitinib 
therapy occurred regardless of the number of previously 
failed biologics, which is in contrast to the reduced efficacy of 
vedolizumab therapy in the setting of second-line therapy.25 
Patients who reported higher disease activity at inclusion 
had lower response and remission rates in the induction 
period. The severity of mucosal inflammation did not im-
pact outcomes; however, due to the pragmatic approach of 
the TOUR registry in most cases, the endoscopic evaluations 
were performed in a time frame of up to 6 months before 
start of tofacitinib therapy. We did not analyze disease du-
ration or body mass index as response-modifying factors. 
Disease duration does not impact treatment outcome in UC 
compared with Crohn’s disease; and in contrast to subcuta-
neous biologics, body mass index has no impact on the clin-
ical efficacy of tofacitinib.26,27

The SCCAI has been shown to correlate well with UC 
activity evaluations of invasive endoscopic indices and the 
6-point Mayo score, excluding physician assessment and 
endoscopic evaluation.28,29 The exact cutoff values for mild, 
moderate, and severe disease activity for the SCCAI have not 
yet been validated, but a score of  <2 to 2.5 is considered 
remission, and a patient-reported score ≥5 is defined as ac-
tive disease.19,22,30 In the whole cohort including patients in 
remission at baseline, the SCCAI declined by an average 

of 1 point at day 3, the score decreased by 1.9 points in 
patients with a SCCAI score of ≥5 points. In a practical con-
text, a decline of >1.5 points in the SCCAI correlates to a 
significant patient improvement such as “much improved” 
or “somewhat improved,” whereas patients with improve-
ment of fewer than 1.5 points are only “slightly improved” 
or “about the same.”18

In contrast to the previously mentioned overall UC disease 
severity, the mean SCCAI score of the whole cohort at baseline 
corresponded more to a mild-moderate than moderate-severe 
disease activity. This is mostl likely due to the following reasons: 
(1) inclusion in TOUR was not dependent on predefined dis-
ease activity, and >60% of patients were on concomitant ste-
roid therapy at baseline and their prior biologic therapy; (2) 
steroids are often initiated due to the lengthy approval process 
for biologics and the newer small molecules to curb ongoing 
disease activity; and (3) a switch in therapy in clinical practice 
may occur in the setting of mild-moderate disease activity and 
not only when a moderate-severe flare develops.

One of the novel aspects of the TOUR registry is the evalua-
tion of the early efficacy of tofacitinib on urgency and inconti-
nence. Several post hoc analyses of sizable placebo-controlled 
UC studies have been done to evaluate the early efficacy 
of various other therapies for several PROs (vedolizumab, 
ozanimod, upadacitinib, and mirikizumab). However, these 
analyses assess outcomes on day 14 rather than earlier time 
points, and except for upadacitinib, they do not include drug 
effects on patient-reported urgency or incontinence.25,31–33 In 
TOUR, an increase in stool frequency and occurrence of rectal 
bleeding was reported by more than two-thirds of patients. In 
contrast, nearly all patients (90%) documented daily urgency 

Table 2. Decrease of SCCAI and its components after start of tofacitinib throughout the 56-day induction period.

SCAAI components Baseline (n = 96) Day 3
(n = 92) 

Day 7
(n = 94) 

Day 14
(n = 90) 

Day 28
(n = 88) 

Day 56
(n = 79) 

SCCAI score 5.63 4.55 3.78 3.32 3.40 3.18

<0.0001a <0.0001a <0.0001a <0.0001a <0.0001a

Frequency day 1.18 0.93 0.86 0.66 0.60 0.61

<0.0029a <0.0006a <0.0001a <0.0001a <0.0001a

Rectal bleeding 1.20 0.91 0.70 0.63 0.68 0.73

<0.0002a <0.0001a <0.0001a <0.0001a <0.0001a

Urgency 1.36 1.21 0.95 0.89 0.91 0.81

<0.0013a <0.0001a <0.0001a <0.0001a <0.0001a

aSignificance level compared to baseline.

Table 3. Adverse events during 56 days of induction therapy in TOUR.

Adverse Event n % 

Hospitalization due to UC flare 3 3.1%

Shingles 3a 3.1%

Antibiotics
Bronchitis/upper respiratory 
infection
Urinary tract infection
Fever and high white blood 
count
Severe bloating
Tonsillitis
Bacterial vaginitis

6 6.2%

1

1

1

1

1

1

*2 of 3 patients (66.7%) had been vaccinated with shingles vaccine 
(Shingrix).

Table 4. Study withdrawal and reason for withdrawal after start of 
tofacitinib therapy until day 56 (n = 15).

Study withdrawal reason n % 

Discontinuation of tofacitinib due 
to intolerance or adverse event

2 13.3%

Discontinuation of tofacitinib due 
to lack of efficacy

4 26.7%

Surgery (colectomy) 5 33.3%

Lack of patient’s cooperation 
with survey completion

3 20.0%

Patient’s request to withdraw 
from registry

1 6.7%
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at baseline, and 7% of patients also experienced inconti-
nence. Improvement of urgency was reported by one-fifth 
of the patients by day 3 and nearly half of the patients at 
day 14. The scores for rectal bleeding and bowel frequency, 
which are closely tied to endoscopically visible inflammation, 
plateaued at levels reflecting no or very mild disease activity 
in 80% to 85% of patients around day 14. The outcomes re-
ported for urgency continuously improved throughout the 56 
days of induction. This more continuous improvement may 
be due to the recently described impact of histologic healing 
on rectal compliance, which is only comparable to healthy 
controls once complete histologic resolution of inflammation 
is achieved.34 An urgency assessment is not part of the Mayo 
scoring scale, which for nearly a decade has been used as the 
standard assessment in UC trials conducted for the assessment 
and approval of investigational drugs, including the OCTAVE 
trials. Thus, TOUR is the first prospective study measuring 
the impact of tofacitinib on urgency. Patients strongly prefer a 
rapid onset of action in UC due to the significant impairment 
of daily life due to frequent bowel movements and concom-
itant urgency and incontinence. Urgency is one of the most 
frequently reported symptoms in patients with UC and a sign 
that patients rate as one of the most critical in need of rapid 
improvement.35–37 Incontinence, which is closely linked to the 
sensation of urgency and bowel frequency, recently was also 
defined as an ultimate therapeutic goal in an international ex-
pert consensus on the end points for future IBD modification 
trials (Selecting EndPoInts foR Disease- ModIfication Trials 
[SPIRIT]).38

Approximately half of the included population met clinical 
criteria for anxiety, depression, and reduced social satisfac-
tion at baseline. Although these factors numerically improved 
over the course of induction, a significant difference was not 
reached at 8 weeks. This may be related to effects of concom-
itant medications like corticosteroids or the lack of complete 
response to therapy. In fact, outcomes of interventions for 
mood disorders are often assessed at later timepoints, such 
as at 180 days.39

No severe infections requiring hospitalization occurred 
in the first 8 weeks of therapy. All infectious adverse events 
in need of antibiotic therapy occurred in patients on dual 
therapy with tofacitinib and steroids (60% of the TOUR 
population). Herpes zoster (HZ) is a known adverse event of 
tofacitinib therapy.6 Herpes zoster infections occurred in 3% 
of the patients in TOUR, which is comparable to the rate seen 
in other real-world studies.40 Interestingly, all patients with 
new-onset HZ were also treated with concomitant steroids, 
and 2 of these also reported that they had received prior shin-
gles vaccination with Shingrix. None of the patients stopped 
tofacitinib, and all continued in the study. The timing of the 
application of the shingles vaccine in relation to the start of 
tofacitinib is not known, but vaccine-induced immunity is 
decreased if vaccines are given in the context of steroid or 
immunosuppressive therapy.41 Thromboembolic events or 
deep venous thrombosis (DVT) were not reported during 
the 8-week induction period (56 days). However, tofacitinib 
therapy has been associated with this risk.42 Five thrombo-
embolic events and 1 DVT, all occurring in patients on 10 mg 
of tofacitinib twice daily, have been reported in the UC 
study program, which included >1100 patients.43 Worldwide 
postmarketing safety surveillance experience with tofacitinib 
in UC also suggests a relative risk of 1.26 for vascular 
disorders, a term which includes thromboembolic events; 

however, the pathophysiological mechanism underlying this 
adverse event is not entirely elucidated.44

The current study has several limitations. Selection bias 
may have occurred because patients were required to have ac-
cess to the internet for the data entries. Second, in the setting 
of a pragmatic trial design, we did not collect C-reactive pro-
tein or calprotectin data, which are often not measured in a 
standardized fashion before the start of a new therapy. Third, 
endoscopy was not required to confirm the status of remis-
sion, which would not have been feasible using a pragmatic 
real-world approach. However, the SCCAI has been shown to 
correlate well with endoscopic disease activity,29 and steroid-
free clinical response and remission are clinically relevant end 
points.30

In conclusion, TOUR is the first prospective real-world 
study to evaluate the early therapeutic impact of tofacitinib 
on patient-reported outcomes in the United States, including 
urgency and PROMIS measures, in moderate-severe UC 
patients. Patients reported significant improvement in UC 
within 3 days of starting tofacitinib. Urgency and inconti-
nence improved in parallel to bleeding and stool frequency 
in the first 14 days of therapy and then continued to improve 
throughout the study period. Long-term follow-up of this co-
hort will help to describe important further components of 
JAK inhibitor therapy in UC, including durability and safety 
of therapy.

Supplementary Data
Supplementary data is available at Inflammatory Bowel 
Diseases online. 
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