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ABSTRACT 

Background and Aims: Tofacitinib is an oral, small molecule Janus kinase inhibitor for the 

treatment of ulcerative colitis. We present primary completion analysis from RIVETING, an 

ongoing, double-blind, randomized, parallel-group trial evaluating efficacy and safety of 

tofacitinib dose reduction to 5 mg twice daily [BID] versus remaining on 10 mg BID in 

patients in stable remission on tofacitinib 10 mg BID maintenance therapy. 

Methods: Patients had received tofacitinib 10 mg BID for ≥2 consecutive years and been in 

stable remission for ≥6 months before enrollment. The primary endpoint was modified Mayo 

score remission at month 6. Safety was assessed up to February 20, 2020 [data cut-off]. 

Results: 140 patients were randomized [1:1] to tofacitinib 5 or 10 mg BID; 77.1% and 90.0% 

of patients in the 5 and 10 mg BID groups, respectively, were in modified Mayo score 

remission at month 6 [adjusted difference 12.9%; 95% CI 0.5–25.0]. Smaller differences 

between treatment groups were seen in patients with baseline endoscopic subscore of 0 

versus 1 [9.8%; –3.0–22.6 and 21.1%; –6.1–48.2, respectively], and in patients without 

versus with prior tumor necrosis factor inhibitor [TNFi] failure [9.5%; –6.6–25.6 and 

17.4%; –1.6–36.3, respectively]. AE and serious AE rates were similar across treatment 

groups; no deaths were reported. 

Conclusions: Most patients in stable remission on 10 mg BID maintenance therapy 

maintained remission following dose de-escalation. For patients who dose de-escalated, those 

in deep endoscopic remission and those without prior TNFi failure were more likely to 

maintain remission. Efficacy data were limited to the first 6-months; a longer duration of 

follow-up during RIVETING will further characterize the impact of dose reduction on 

maintenance of remission. Safety findings were consistent with the established safety profile 

of tofacitinib. 

Clinical trial registration ClinicalTrials.gov NCT03281304. 

Key Words: Dose adjustment; Maintenance; Tofacitinib.   

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjaa249/6027842 by KU

 Leuven Libraries user on 18 February 2021



Acc
ep

ted
 M

an
us

cri
pt

 

 

GRAPHICAL  

ABSTRACT 

  

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjaa249/6027842 by KU

 Leuven Libraries user on 18 February 2021



Acc
ep

ted
 M

an
us

cri
pt

 

 

 

1 Introduction 

Ulcerative colitis [UC] is a chronic inflammatory disorder that affects the colon and rectum 

and is characterized by relapsing and remitting symptoms that can greatly impact a patient‟s 

quality of life.
1-3

 The aims of treatment are to achieve sustained steroid-free remission and 

improve patient quality of life.
4,5

 However, these must be balanced against the need to reduce 

medication burden for patients in sustained remission, the potential risks of side effects 

associated with long-term treatment, and treatment costs.
6-8

 The flexibility to adjust dosage of 

a therapy is therefore an important aspect of care. 

Tofacitinib is an oral, small molecule Janus kinase inhibitor for the treatment of UC. 

The efficacy and safety of tofacitinib as induction and maintenance therapy were 

demonstrated in three global, Phase 3, randomized, double-blind, placebo-controlled trials 

[OCTAVE Induction 1 and 2, NCT01465763 and NCT01458951; OCTAVE Sustain, 

NCT01458574] in patients with moderately to severely active UC.
9
 The tofacitinib Phase 3 

clinical program also includes an ongoing, open-label, long-term extension [OLE] trial 

[OCTAVE Open, NCT01470612] with tofacitinib 5 and 10 mg twice daily [BID], which 

enrolled non-responders from OCTAVE Induction 1 and 2, and completers or treatment 

failures from OCTAVE Sustain.
10

 

Based on the OCTAVE program results, tofacitinib has been approved for patients 

with moderately to severely active UC at a dose of 10 mg BID for up to 16 weeks for 

induction of response, and at a dose of 5 mg BID for maintenance. A dose of 10 mg BID is 

also permitted during maintenance therapy for patients with loss of response on 5 mg BID 

maintenance therapy, but should be limited to the shortest duration possible and its use based 

on the risks and benefits to the individual patient. Currently, tofacitinib labels state that the 

lowest effective dose needed to maintain response should be used.
11,12

 

While the availability of two tofacitinib maintenance doses provides options for 

clinicians, it is important to provide further data to assist decisions on optimal maintenance 

regimens for patients. This question has been partially addressed by data from the OLE 

trial.
8,13

 For patients in remission on tofacitinib 10 mg BID at the end of the 52-week 

OCTAVE Sustain trial, most patients maintained remission following dose de-escalation to 

5 mg BID.
8
 However, those data are limited by their open-label and post-hoc nature and are 

not focused on patients in remission for a minimum duration of time, a population more akin 

to clinical practice for dose reduction 

Here, we present the first data from an ongoing, Phase 3b/4, double-blind, randomized 

trial [RIVETING, NCT03281304] designed to evaluate the efficacy and safety of tofacitinib 

in patients with UC in stable remission on 10 mg BID who dose de-escalate to, and remain 

on, 5 mg BID, compared with patients who remain on 10 mg BID. We report the primary 

analysis, performed after all patients had either completed their month 6 trial visit or had 
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dropped out prior to month 6. The main objective of this analysis was to estimate the 

difference in efficacy between tofacitinib 10 and 5 mg BID at month 6. 

 

2 Materials and Methods 

2.1 Trial design and oversight 

RIVETING is an ongoing, Phase 3b/4, multicenter, double-blind, randomized, parallel-group 

trial conducted at 90 sites worldwide [Supplementary Data 1]. Treatment duration in 

RIVETING is 42 months; however, this primary analysis was conducted when all enrolled 

patients completed their month 6 trial visit and the data were cleaned and locked 

[February 20, 2020 data cut-off]. 

The trial protocol was designed by the sponsor [Pfizer Inc] in collaboration with the 

principal academic investigators. Treatment allocation is described in Supplementary Data 

4.1. Trial investigators and site personnel enrolled patients into the trial. Data were collected 

by contract research organizations [EPS (Japan); ICON (all other countries)], analyzed by 

Pfizer Inc, and interpreted by the authors. All authors vouch for the veracity and 

completeness of the data, and for the fidelity of this report to the protocol. All authors had 

access to the trial data and reviewed and approved the final manuscript.  

2.2 Patient and public involvement 

This research was done without patient involvement. Patients were not invited to comment on 

the study design and were not consulted to develop patient-relevant outcomes or interpret the 

results. Patients were not invited to contribute to the writing or editing of this document for 

readability or accuracy. 

2.3 Patients 

Patients were enrolled from the ongoing OLE trial [OCTAVE Open; NCT01470612]. 

Patients were eligible for RIVETING if they had received tofacitinib 10 mg BID for ≥2 

consecutive years in the OLE trial and been in stable remission on that dose for ≥6 months 

prior to enrollment. Stable remission was defined as meeting the following criteria: a partial 

Mayo score of ≤2 with no individual subscore of >1, and a rectal bleeding subscore of 0 at 

each trial visit where data were available during the 6-month period in the OLE trial, prior to 

and including baseline of the current trial; at least 1 assessment of remission based on total 

Mayo score [a confirmed endoscopic subscore of 0 or 1 [locally read] was required in the 6 

months prior to randomization, and all assessments based on Mayo score during this period 

were required to show remission]; and no corticosteroid use to treat UC for at least 4 weeks 

prior to baseline. Concomitant corticosteroids were prohibited in RIVETING; concomitant 

oral 5-aminosalicylic acid or sulfasalazine were permitted. Females of childbearing potential 

were required to use highly effective contraception. 
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2.4 Randomization and treatments 

Patients were randomized in a 1:1 ratio to receive either tofacitinib 5 or 10 mg BID at 

baseline, stratified by endoscopic subscore [0 vs 1] from their most recent endoscopy [locally 

read] prior to or at baseline. Randomization was performed centrally using a 

telerandomization system. Dose adjustments were permitted after the month 1 trial visit if 

meeting protocol-specified flare criteria. If a patient experienced an increase in clinical 

symptoms during the trial, an endoscopy [locally read] was performed to document if the 

patient was experiencing a flare. Flare was defined as meeting at least 1 of the following 4 

criteria: an increase in rectal bleeding subscore of ≥1 point and an increase in endoscopic 

subscore of ≥1 point; an increase in rectal bleeding subscore of ≥2 points and an endoscopic 

subscore of >0; an increase in stool frequency subscore of ≥2 points and an increase in 

endoscopic subscore of ≥1 point; or an increase in endoscopic subscore of ≥2 points. When 

flare was confirmed, the patient‟s dose either increased to 10 mg BID or remained on 10 mg 

BID, depending on their initial treatment assignment which remained blinded.  

Following protocol amendment 2 [June 19, 2019], at each trial visit all patients were 

required to undergo a risk-factor check for newly developed pulmonary embolism [PE] risk 

factors [Supplementary Data 4.2]. Patients identified as having one or more risk factors were 

transferred from blinded therapy [tofacitinib 5 or 10 mg BID] to open-label tofacitinib 

5 mg BID and were not permitted to dose-escalate to 10 mg BID due to flare.  

2.5 Efficacy and safety evaluations 

Total Mayo score and modified Mayo score [Mayo score without Physician‟s Global 

Assessment (PGA)] were assessed at baseline and month 6 by endoscopy [locally read]. 

Partial Mayo score [all subscores of total Mayo score except endoscopic subscore] was 

assessed at months 1, 3, and 6. The following assessments occurred throughout the trial: 

contraceptive check for females of childbearing potential; adverse event [AE] monitoring; 

concomitant medication review; and PE risk-factor check [from June 19, 2019].  

2.6 Endpoints 

Full details of protocol specified endpoints are in Supplementary Table 1; endpoints included 

in this primary analysis are indicated. The primary efficacy endpoint was remission based on 

modified Mayo score [an endoscopic subscore of ≤1, stool frequency subscore of ≤1, and a 

rectal bleeding subscore of 0] at month 6. Secondary efficacy endpoints assessed at month 6 

included: remission based on total Mayo score [a total Mayo score of ≤2 with no individual 

subscore of >1, and a rectal bleeding subscore of 0]; endoscopic improvement [an endoscopic 

subscore of 0 or 1; defined as „mucosal healing‟ in the protocol, written prior to new 

guidance from regulatory bodies]; remission based on modified partial Mayo score [a stool 

frequency subscore of ≤1 and a rectal bleeding subscore of 0]; remission based on partial 

Mayo score [a partial Mayo score of ≤2, with no individual subscore of ≥1 and a rectal 

bleeding subscore of 0]; clinical response based on total Mayo score [a decrease from 

induction study baseline total Mayo score of ≥3 points and 30%, plus a decrease in rectal 
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bleeding subscore of ≥1 point or an absolute rectal bleeding subscore of 0 or 1]; change from 

baseline at all applicable scheduled visits in fecal calprotectin and high sensitivity C-reactive 

protein [CRP] levels. Safety endpoints included the incidence of AEs and serious infections. 

Opportunistic infections [OI], malignancies, gastrointestinal perforations, cardiovascular 

events, hepatic events, and venous thromboembolic events were evaluated by adjudication 

committees.  

2.7 Statistical analysis  

The primary objective was to estimate the difference between tofacitinib 10 and 5 mg BID at 

month 6. There is no planned hypothesis testing. The sample size was estimated based on the 

primary endpoint. With 130 [65/group] patients estimated to be enrolled in the trial, the 

estimated half width of the 95% confidence interval for the treatment difference between 

tofacitinib 10 and 5 mg BID in proportion of remission at month 6, based on the modified 

Mayo score, would be about 16%, assuming the remission rates are greater than 70% in both 

groups. 

Statistical analysis was performed using 6-month primary completion data. Secondary 

objectives will be addressed upon final [42-month] data availability. For analysis of binary 

efficacy data, the number and proportion of responders were presented by dose group [based 

on assigned dose at baseline]. The treatment differences were estimated along with 95% 

confidence intervals [CIs], stratified by endoscopic subscore at baseline [0 vs 1]. The 

Cochran-Mantel-Haenszel weight method was used for the stratified estimation of treatment 

difference. The stratified CI was constructed using the Newcombe method by Yan and Su.
14

 

Patients with missing data were considered non-responders. 

For continuous efficacy endpoints based on total Mayo score evaluated for the 

primary objective at month 6, change from baseline was analyzed using an analysis of 

covariance model, with dose group and endoscopic subscore at baseline [0 vs 1] as factors, 

and baseline score as a covariate. For other continuous efficacy endpoints, change from 

baseline was analyzed using a linear mixed-effects model, with baseline value, dose group, 

endoscopic subscore at baseline [0 vs 1], visit, and dose group by visit interaction as fixed 

effects, and subject as a random effect. Adjusted estimations and associated 95% CIs for the 

overall difference between the two dose groups were computed at each visit. 

For safety analyses, all safety data up to the data cut-off date [February 20, 2020] 

were included. Safety data were summarized based on observed-case data by dose group. 

Missing data were not imputed. Incidence rates [IRs] of AEs of special interest were 

calculated, with 95% CIs computed using the Exact Poisson method. 

For patients who had a dose escalation to tofacitinib 10 mg BID due to flare or a dose 

de-escalation to tofacitinib 5 mg BID due to PE risk factors, the data after the dose change are 

handled as follows. For patients in the 10 mg BID group, data collected after dose 

de-escalation from 10 to 5 mg BID due to PE risk factors were not included in the safety and 

efficacy analyses, and last observation carried forward was used for binary and continuous 
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efficacy endpoints. Patients were considered as censored at the time of dose de-escalation for 

the endpoint of time to loss of remission [flare]. For patients in the 5 mg BID group, data 

collected after dose escalation from 5 to 10 mg BID [with or without subsequent dose 

reduction due to PE risk factor] were not included in the safety and efficacy analyses. For 

binary efficacy endpoints, patients were treated as non-responders for any visit after the dose 

escalation visit. For continuous efficacy endpoints, data collected for any visit after the dose 

escalation visit were considered as missing. For time to loss of remission [flare], if patients 

had a dose escalation without meeting the flare criteria, they were considered as censored at 

the dose escalation visit. 

2.8 Ethical consideration  

The trial protocol [available with this article] was approved by the institutional review board 

or independent ethics committee at each participating center. All patients provided written 

informed consent. 

 

3 Results 

3.1 Patient characteristics 

In RIVETING, 140 patients were randomized into two tofacitinib treatment groups: 

tofacitinib 5 mg BID, n = 70; tofacitinib 10 mg BID, n = 70. Baseline demographics and 

clinical characteristics were generally similar across treatment groups, although the 

proportion of patients with prior TNFi failure was higher in the 10 mg BID group [50.0%] 

than in the 5 mg BID group [38.6%] [Table 1]. Most patients had an endoscopic subscore of 

0 at baseline [72.9% in both treatment groups]. Distributions of Mayo endoscopic subscores 

between baseline and month 6, by dose group, are shown in Supplementary Table 2. Patient 

disposition up to month 6 are shown in Figure 1. 

3.2 Efficacy 

The primary efficacy endpoint [remission based on modified Mayo score at month 6] was 

observed in 77.1% and 90.0% of patients in the 5 and 10 mg BID groups, respectively, with 

an estimated treatment difference of 12.9% [95% CI 0.5–25.0] [Figure 2A]. Similar 

differences were observed for secondary efficacy endpoints at month 6 [Figure 2B–F]. 

Analysis of covariance in change from baseline for both modified Mayo score and total Mayo 

score at month 6 showed similar observations between the 5 and 10 mg BID groups [Table 

2]. Analysis of changes from baseline in both modified partial Mayo score and partial Mayo 

score using a linear mixed-effects model also showed similar observations between the two 

dose groups [Supplementary Table 3]. 

Differences between dose groups for the efficacy endpoints were also evaluated in 

patients by baseline endoscopic subscore and prior TNFi failure [Table 3]. For the primary 

efficacy endpoint, observed differences between the 5 and 10 mg BID groups were greater in 
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the subgroup of patients with a baseline endoscopic subscore of 1 [estimated treatment 

difference: 21.1%; 95% CI –6.1–48.2], than in those with a baseline endoscopic subscore of 0 

[estimated treatment difference: 9.8%; 95% CI –3.0–22.6]. Differences were also greater in 

the subgroup of patients with prior TNFi treatment failure [estimated treatment difference: 

17.4%; 95% CI –1.6–36.3], than in those without prior TNFi treatment failure [estimated 

treatment difference: 9.5%; 95% CI –6.6–25.6]. Similar findings were observed for 

secondary efficacy endpoints. The CIs overlapped in all subgroup analyses. 

In the 5 mg BID group, the proportion of patients achieving each efficacy endpoint 

was consistently higher in the subgroup of patients with a baseline endoscopic subscore of 0, 

than in the those with a baseline endoscopic subscore of 1 [across efficacy endpoints, 

differences between these subgroups ranged from 15.9% to 25.0%; Table 3]. The proportion 

of patients achieving each efficacy endpoint was also consistently higher in the subgroup of 

patients without prior TNFi failure, than in those with prior TNFi failure, although the 

differences between these subgroups were not as pronounced [across efficacy endpoints, 

differences between these subgroups ranged from 3.6% to 9.6%; Table 3]. In the 10 mg BID 

group, consistent differences in efficacy endpoints were not observed between the baseline 

endoscopic subscore or prior TNFi failure subgroups [Table 3]. 

Patients meeting the criteria for flare either had their dose increased to 10 mg BID, or 

remained on 10 mg BID, depending on initial treatment assignment, which remained blinded 

[dose adjustments were not permitted prior to the month 1 trial visit]. The proportion of 

patients with loss of remission [flare], based on modified Mayo score up to month 6, was 

greater in the 5 mg BID group than in the 10 mg BID group [Figure 3]. The estimated rates of 

flare at month 6 were 14.77% and 5.74% in the 5 and 10 mg BID groups, respectively, with a 

rate difference of –9.03% [95% CI –19.10–1.03] [Supplementary Table 4]. By the month 6 

trial visit, 9 patients in the 5 mg BID group had their dose escalated to 10 mg BID, and 3 

patients in the 10 mg BID group met the criteria for dose escalation [as treatment was 

blinded, these patients stayed on 10 mg BID]. 

The biomarker analyses [mean fecal calprotectin, least squares mean change from 

baseline in log-transformed fecal calprotectin, mean CRP, and least squares mean change 

from baseline in CRP] were generally consistent between the 5 and 10 mg BID groups at all 

times up to month 6 [Supplementary Figures 1 and 2]. 

3.3 Safety 

Patients had participated in the OCTAVE clinical program prior to enrollment in RIVETING, 

which included receiving tofacitinib 10 mg BID for at least 2 years in the OLE trial. The 

safety data represent all data reported between the RIVETING trial baseline through to the 

data cut-off date [February 20, 2020]. The median [range] duration of treatment in 

RIVETING was 538 [29–722] days for patients initially assigned to the 5 mg BID group and 

529 [174–804] days for patients initially assigned to the 10 mg BID group [Supplementary 

Table 5]. 
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AEs or serious AEs occurred in 67.9% [95 of 140] and 5.7% [8 of 140] of patients, 

with similar numbers occurring across the two dose groups [Table 4]. No serious AEs 

occurred in more than one patient [Supplementary Table 6]. The proportion of patients who 

discontinued due to AEs was higher in the 5 mg BID group [10.0%; 7 of 70], than in the 

10 mg BID group [2.9%; 2 of 70] [Supplementary Table 7]. All AEs leading to 

discontinuation occurred in one patient for each AE, except worsening UC which was 

reported in two patients receiving 5 mg BID. No patients discontinued the trial due to 

laboratory values meeting protocol criteria for discontinuation of trial drug [Supplementary 

Table 8]. No deaths were reported. 

The most common AEs by system organ class were infections and infestations and 

gastrointestinal disorders, occurring in 30.0% [42 of 140] and 27.9% [39 of 140] of patients, 

respectively [Table 4]. The proportion of patients with infections and infestations was similar 

between the 5 and 10 mg BID groups, occurring in 28.6% [20 of 70] and 31.4% [22 of 70] of 

patients, respectively. Gastrointestinal disorders occurred in a greater proportion of patients 

in the 10 mg BID group [32.9%; 23 of 70] than in the 5 mg BID group [22.9%; 16 of 70]. 

However, the proportion of patients with “colitis ulcerative” [worsening UC] was similar, 

occurring in 14.3% [10 of 70] and 12.9% [9 of 70] of patients in the 5 and 10 mg BID groups, 

respectively. 

Herpes zoster was reported in 2.9% [4 of 140] of patients [Table 4], 1 case in the 

5 mg BID group and 3 cases in the 10 mg BID group, none of which were classed as serious 

or severe. Serious infections were reported in 1.4% [2 of 140; cellulitis and urinary tract 

infection] of patients, both in the 5 mg BID group, and adjudicated OI were reported in 0.7% 

[1 of 140] of patients [a case of herpes zoster that met the criteria for OI in a patient receiving 

10 mg BID]. Major adverse cardiovascular events by adjudication were reported in 0.7% 

[1 of 140] of patients [a case of cerebrovascular accident in a patient receiving 5 mg BID; the 

patient was a non-smoker with a history of elevated blood pressure and elevated cholesterol 

levels throughout the previous OLE trial]. Malignancies [excluding non-melanoma skin 

cancer [NMSC]] by adjudication were reported in 0.7% [1 of 140] of patients [a case of 

vulvar cancer in a patient receiving 5 mg BID]. Adjudicated NMSC was reported in 0.7% 

[1 of 140] of patients [a case of basal cell carcinoma in a patient receiving 5 mg BID]. 

Adjudicated PE was reported in 0.7% [1 of 140] of patients. There were no cases of 

gastrointestinal perforations or deep vein thrombosis. 

The PE case was reported in a 59-year-old male with a body mass index (BMI) of 

29.8 kg/m
2 

and no known history of PE risk factors. The patient was assigned to receive 

tofacitinib 10 mg BID in RIVETING, having previously received tofacitinib 10 mg BID 

during OCTAVE Induction and for 1129 days in the OLE trial, although the patient had 

received placebo during OCTAVE Sustain. The PE occurred on day 279 of RIVETING. 

Available values for the individual components of the Mayo score for this patient were: stool 

frequency 1, rectal bleeding subscore 0, PGA 0, and endoscopic subscore 0 at baseline and on 

day 188; stool frequency 1, rectal bleeding subscore 0, and PGA 0 on day 273; and PGA and 

endoscopic subscore 0 on day 300. Additionally, the patient‟s CRP was 0.71 mg/L at 
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baseline, 3.16 on day 188, 3.10 on day 273, and 2.95 on day 300, and the patient‟s fecal 

calprotectin [FCP] was <30 µg/g at baseline, 278 on day 188, and 611 on day 300. 

Tofacitinib was withdrawn and the patient discontinued the study following the event. The 

patient recovered from the PE on day 285. 

 

4 Discussion 

The RIVETING trial was designed to provide clinically relevant information 

regarding the use of tofacitinib 5 and 10 mg BID during maintenance, in particular to address 

the question of dose reduction in patients with UC in stable remission on tofacitinib 

10 mg BID maintenance therapy. The main objective of this primary analysis of the 

RIVETING trial was to estimate the treatment difference between tofacitinib 10 and 

5 mg BID. As this was an estimation study, p-values were not included in the analysis; 

instead 95% CIs were reported. 

Most patients who dose de-escalated to tofacitinib 5 mg BID remained in remission, 

although the proportion of patients in remission based on modified Mayo score at month 6 

was greater in the 10 mg BID group than in the 5 mg BID group. Similar findings were 

observed for secondary efficacy endpoints. These findings show that, for patients in stable 

remission on 10 mg BID, differences were observed between patients who remained on 

10 mg BID versus those who dose de-escalated to 5 mg BID during the short 6-month 

observation period. This short-term efficacy data may be viewed as providing additional 

information to incorporate into the totality of evidence for individualized benefit-risk 

assessment and clinical decision making. 

The observed differences in remission based on modified Mayo score or other 

efficacy endpoints between the 10 and 5 mg BID groups were larger in the subgroup of 

patients with a baseline endoscopic subscore of 1, compared with those with a baseline 

endoscopic subscore of 0. When only looking at patients who dose de-escalated to 5 mg BID, 

more patients with a baseline endoscopic subscore of 0 maintained remission or achieved 

other efficacy endpoints, than those with a baseline endoscopic subscore of 1. These 

observations are similar to prior reports of dose reduction with other classes of therapy, 

including an open-label trial of multimatrix mesalazine where patients who dose reduced to 

2.4 g/d, after achieving complete remission with 4.8 g/d induction dosing, were more likely to 

remain in remission if they had first achieved endoscopic improvement [mucosal healing; 

defined as an endoscopy score ≤1].
15

 In addition, our observations are in line with those 

observed in patients with Crohn‟s disease, which showed that for patients taking 

antimetabolite therapy and infliximab, patients with signs of mild inflammation [by 

endoscopic scoring or biomarker data] were more likely to relapse after discontinuation of 

infliximab.
16

 The implication of these findings is that clinicians should consider directly or 

indirectly assessing endoscopic improvement prior to consideration of dose reduction.  

The observed differences in efficacy endpoints between the 10 and 5 mg BID groups 

were also larger in the subgroup of patients with prior TNFi treatment failure, compared with 
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those without prior TNFi treatment failure. For patients who dose de-escalated to 5 mg BID, 

a slightly higher proportion of patients without prior TNFi failure maintained remission or 

achieved other efficacy endpoints, compared with patients with prior TNFi failure. When 

interpreting these results, it should be noted that a higher proportion of patients had TNFi 

failure in the tofacitinib 10 mg BID group [50.0%] than in the 5 mg BID group [38.6%]. 

Despite this, these findings are consistent with data from the Phase 3 maintenance trial, where 

the difference in remission between 5 and 10 mg BID at week 52 of OCTAVE Sustain was 

higher in patients with prior TNFi treatment failure, than in those without.
17

 These data 

further support the assessment of a patient‟s response to tofacitinib 10 mg BID and previous 

UC treatment history before considering a dose reduction. 

In a previous post-hoc analysis of the “maintenance remission” subpopulation from 

OCTAVE Open [patients who were in remission after 52 weeks of tofacitinib 10 mg BID 

maintenance therapy during OCTAVE Sustain who were assigned to receive 5 mg BID in the 

OLE trial], 78.9% maintained remission after 2 months and 65.8% after 12 months 

[non-responder imputation]. In the same analysis, 89.5% of those patients had endoscopic 

improvement [reported as mucosal healing as per the trial protocol] at month 2 and 75.0% at 

month 12 [non-responder imputation].
13

 Another post-hoc analysis of this subpopulation 

showed that duration of remission in OCTAVE Sustain predicted the likelihood of 

maintaining remission in the OLE trial; maintenance of remission was numerically more 

likely in patients who had been in remission for ≥6 months compared with those who had 

been in remission for <6 months before dose reduction [proportion of patients in remission at 

month 12: 71%, 82%, and 91% for those with <6 months, 6–<12 months, and ≥12 months, 

respectively, in OCTAVE Sustain prior to dose reduction].
18

 Similar findings have also been 

reported for sulphasalazine/mesalazine withdrawal in patients with UC; maintenance of 

remission was more likely to occur in patients who had a longer duration of remission [>2 

years] than in those who had a shorter duration of remission [1–2 years] prior to 

withdrawal.
19

  

Data from the OLE trial are limited by the fact that there was no requirement for 

patients to be in remission for a minimum duration of time and it was an open-label, 

non-controlled trial. In contrast, all patients in the RIVETING trial had been in stable 

remission for ≥6 months before enrollment into RIVETING. Additionally, all patients in the 

“maintenance remission” subpopulation from the OLE had been on tofacitinib for at least 52 

weeks in Sustain following successful 8-week induction therapy.  In contrast, patients in 

RIVETING had all been on tofacitinib for longer than two years in the OLE, although many 

of them had also entered the OLE as a treatment failure or non-responder to preceding 

tofacitinib treatment. Despite these differences, the results previously observed in the OLE 

trial for dose de-escalation from 10 to 5 mg BID in the “maintenance remission” 

subpopulation
8
 are confirmed by this primary completion analysis of RIVETING.  

The safety data from this primary completion analysis in patients with UC were 

consistent with the known safety profile of tofacitinib.
20-22

 The proportions of patients with 
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AEs and serious AEs were similar between the 5 and 10 mg BID groups, no deaths were 

reported, and no new or unexpected safety findings were observed.  

One case of PE was reported in a 59-year-old male with a BMI of 29.8 kg/m
2
 in the 

tofacitinib 10 mg BID group, after having received this dose for 1408 consecutive days 

across both the OLE and RIVETING trials. Notably, all previously reported cases of venous 

thromboembolism from the OLE trial occurred in patients with a prior medical history that 

included risk factors for PE.
10,23

 Therefore, the case of PE reported in RIVETING is the first 

case of deep vein thrombosis or PE recorded following long-term treatment with tofacitinib 

in the UC clinical program in a patient with no prior medical history that included risk factors 

for PE, beyond having UC itself which is a known risk factor for venous thromboembolic 

events.
24-26

 It is also worth noting that although the patient‟s endoscopic subscore remained at 

0 throughout RIVETING, increases in both CRP and FCP were recorded, which may indicate 

increased inflammatory activity contributing to this event. When this is considered with the 

patient‟s age and BMI, the risk of PE is likely to have been elevated.  

The RIVETING trial has some limitations: the efficacy data from this primary 

completion analysis of RIVETING are limited to the first 6 months, and a longer follow-up 

will be important to further characterize the impact of dose reduction on maintenance of 

remission. While differences between dose groups were observed for both subgroup analyses 

[baseline endoscopic subscore and prior TNFi treatment failure status], the relative 

importance and interaction of these variables in efficacy is unknown, and additional variables 

could predict the outcome of dose reduction. The ability to address these questions is limited 

by the small sample size [sample size was limited as the number of patients who were in 

stable remission in the OLE trial was limited]. Dose escalation data for patients who flare on 

5 mg BID in this trial will also be important; there were 4 dose escalations from 5 to 10 mg 

BID and one sham escalation in the 10 mg BID group by month 3, so insufficient data were 

available to draw conclusions. We acknowledge that given current labelling 

recommendations, clinical practice has evolved since recruitment began for this trial, so 

certain subgroups of the study population in RIVETING may be more relevant to these 

results than the entire trial population. Further post-hoc analyses beyond month 6 will explore 

in more detail the dose escalation cases and subgroup stratifications. As the RIVETING trial 

duration is short and includes a small number of patients, safety data should be interpreted in 

the context of the well-established, known safety profile of tofacitinib. 
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In conclusion, most patients in stable remission on 10 mg BID maintenance therapy 

maintained remission at month 6 following dose de-escalation to 5 mg BID. For patients who 

dose de-escalated to 5 mg BID, a higher observed proportion of patients in deep remission 

[an endoscopic subscore of 0] and a slightly higher observed proportion of patients without 

prior TNFi failure, maintained remission or achieved other binary efficacy endpoints at 

month 6. Although treatment duration in RIVETING is 42 months, per protocol, this primary 

analysis reported efficacy data that were limited to the first 6 months. A longer duration of 

follow-up during RIVETING will be important to further characterize the impact of dose 

reduction on maintenance of remission. The safety profile in this limited dataset was 

consistent with the established safety profile of tofacitinib across the OCTAVE clinical 

program.
20,22

 These findings may guide clinical management of patients with UC who are 

prescribed tofacitinib. 
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Table 1. RIVETING baseline demographics and clinical characteristics  

 Tofacitinib 

5 mg BID 

N = 70 

Tofacitinib 

10 mg BID 

N = 70 

Total 

N = 140 

Female, n [%] 26 [37.1] 22 [31.4] 48 [34.3] 

Age [years], mean [SD] 47.8 [14.1] 47.8 [13.5] 47.8 [13.8] 

Race, n [%]    

White 50 [71.4] 50 [71.4] 100 [71.4] 

Black 3 [4.3] 0 [0.0] 3 [2.1] 

Asian 15 [21.4] 14 [20.0] 29 [20.7] 

Mixed 0 [0.0] 1 [1.4] 1 [0.7] 

Not reported 2 [2.9] 5 [7.1] 7 [5.0] 

Region, n [%]    

Europe 34 [48.6] 39 [55.7] 73 [52.1] 

North America 14 [20.0] 12 [17.1] 26 [18.6] 

Other 22 [31.4] 19 [27.1] 41 [29.3] 

Disease duration [years], mean [SD] 12.5 [7.9] 13.6 [7.7] 13.0 [7.8] 

Endoscopic subscore = 0 at baseline, n [%] 51 [72.9] 51 [72.9] 102 [72.9] 

Modified Mayo score remission at baseline, n [%]
a
 69 [98.6]

b
 70 [100] 139 [99.3] 

Remission at baseline, n [%]
c
 68 [97.1]

b
 70 [100] 138 [98.6] 

Total Mayo score at baseline, mean [SD] 0.6 [0.7] 0.7 [0.8] 0.6 [0.8] 

Partial Mayo score at baseline, mean [SD] 0.4 [0.5] 0.4 [0.5] 0.4 [0.5] 

Prior TNFi failure, n [%] 27 [38.6] 35 [50.0] 62 [44.3] 

Prior TNFi treatment, n [%] 30 [42.9] 37 [52.9] 67 [47.9] 

Extent of disease, n [%]    

Proctitis 0 [0.0] 0 [0.0] 0 [0.0] 

Proctosigmoiditis 6 [8.6] 5 [7.1] 11 [7.9] 

Left-sided colitis 23 [32.9] 26 [37.1] 49 [35.0] 

Extensive colitis 41 [58.6] 39 [55.7] 80 [57.1] 

Smoking status, n [%]    

Current smoker 1 [1.4] 3 [4.3] 4 [2.9] 

Ex-smoker 24 [34.3] 24 [34.3] 48 [34.3] 

Never smoked 45 [64.3] 43 [61.4] 88 [62.9] 

BID, twice daily; N, number of patients in the treatment group; n, number of patients within 

the given category; SD, standard deviation; TNFi, tumor necrosis factor inhibitor. 
a
Modified Mayo score remission was defined as an endoscopic subscore of ≤1, a stool 

frequency subscore of ≤1, and a rectal bleeding subscore of 0. 
b
Two patients in the 5 mg BID arm were enrolled in error by the trial sites due to a 

misunderstanding of the enrollment criteria and were subsequently discovered not to be 

fulfilling all remission criteria by the study monitor [one patient had a total Mayo Score of 3 

at baseline of RIVETING, the investigator used the Mayo score prior to baseline for 

eligibility by mistake; one patient had a stool frequency subscore of 2 at baseline, when the 

requirement is no subscore ≥1 at baseline]. 
c
Remission was defined as a total Mayo score of ≤2 with no individual subscore >1, and a 

rectal bleeding subscore of 0.  
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Table 2. Analysis of covariance in change from baseline for modified Mayo score and total 

Mayo score at month 6 [FAS, observed] 

Endpoint Treatment N Least 

squares 

mean 

SE Difference from tofacitinib 5 mg BID 

Difference SE 

difference 

95% CI 

Lower Upper 

Modified Mayo 

score 

Tofacitinib 5 mg BID 67 0.6 0.2     

Tofacitinib 10 mg BID 68 0.3 0.2 –0.3 0.2 –0.8 0.1 

Total Mayo 

score 

Tofacitinib 5 mg BID 67 0.9 0.2     

Tofacitinib 10 mg BID 68 0.4 0.3 –0.6 0.3 –1.2 0.1 

Change from baseline = treatment + endoscopic subscore at baseline [0 vs 1] + baseline 

score. 

BID, twice daily; CI, confidence interval; FAS, full analysis set; N, number of patients in the 

analysis set; SE, standard error.  
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Table 3. Primary and secondary efficacy endpoints at month 6, by dose group and subgroups 

[FAS, non-responder
a
] 

Endpoint, by subgroup Tofacitinib 

5 mg BID 

n/N [%] 

Tofacitinib 

10 mg BID 

n/N [%] 

Difference 

[95% CI]
b
 

Primary efficacy endpoint 

Modified Mayo score remission 

Baseline endoscopic subscore 
0 42/51 [82.4] 47/51 [92.2] 

9.8 [–3.0–22.6] 

1 12/19 [63.2] 16/19 [84.2] 21.1 [–6.1–48.2] 

Prior TNFi failure No 34/43 [79.1] 31/35 [88.6] 9.5 [–6.6–25.6] 

Yes 20/27 [74.1] 32/35 [91.4] 17.4 [–1.6–36.3] 

Secondary efficacy endpoints 

Remission 

Baseline endoscopic subscore 
0 41/51 [80.4] 46/51 [90.2] 

9.8 [–3.8–23.4]  

1 12/19 [63.2] 15/19 [78.9] 15.8 [–12.6–44.2] 

Prior TNFi failure No 34/43 [79.1] 30/35 [85.7] 6.6 [–10.2–23.4] 

Yes 19/27 [70.4] 31/35 [88.6] 18.2 [–2.0–38.4] 

Endoscopic improvement 

Baseline endoscopic subscore 0 43/51 [84.3] 48/51 [94.1] 9.8 [–2.1–21.7] 

1 13/19 [68.4] 16/19 [84.2] 15.8 [–10.8–42.4] 

Prior TNFi failure No 36/43 [83.7] 31/35 [88.6] 4.9 [–10.4–20.1] 

Yes 20/27 [74.1] 33/35 [94.3] 20.2 [2.0–38.4] 

Modified partial Mayo score remission 

Baseline endoscopic subscore 0 45/51 [88.2] 48/51 [94.1] 5.9 [–5.1–16.8] 

1 12/19 [63.2] 19/19 [100.0] 36.8 [15.2–58.5] 

Prior TNFi failure No 36/43 [83.7] 34/35 [97.1] 13.4 [1.1–25.8] 

Yes 21/27 [77.8] 33/35 [94.3] 16.5 [–1.0–34.0] 

 

Partial Mayo score remission 

Baseline endoscopic subscore 0 44/51 [86.3] 47/51 [92.2] 5.9 [–6.1–17.9] 

1 12/19 [63.2] 19/19 [100.0] 36.8 [15.2–58.5] 

Prior TNFi failure No 35/43 [81.4] 33/35 [94.3] 12.9 [–1.1–26.8] 

Yes 21/27 [77.8] 33/35 [94.3] 16.5 [–1.0–34.0] 

Clinical response 

Baseline endoscopic subscore 0 46/51 [90.2] 49/51 [96.1] 5.9 [–3.9–15.6] 

1 13/19 [68.4] 18/19 [94.7] 26.3 [3.1–49.5] 

Prior TNFi failure No 37/43 [86.0] 33/35 [94.3] 8.2 [–4.7–21.1] 

Yes 22/27 [81.5] 34/35 [97.1] 15.7 [0.0–31.3] 

The primary efficacy endpoint was modified Mayo score remission [defined as an endoscopic 

subscore of ≤1, a stool frequency subscore of ≤1, and a rectal bleeding subscore of 0] at 

month 6. Secondary efficacy endpoints at month 6 included: remission [defined as a total 

Mayo score of ≤2 with no individual subscore of >1, and a rectal bleeding subscore of 0]; 

Endoscopic improvement [defined as an endoscopic subscore of 0 or 1]; remission based on 

modified partial Mayo score [defined as a stool frequency subscore of ≤1 and a rectal 

bleeding subscore of 0]; clinical response based on total Mayo score [defined as a decrease 

from induction trial 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]; remission 
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based on partial Mayo score [defined as a partial Mayo score of ≤2, with no individual 

subscore ≥1 and a rectal bleeding subscore of 0]. 

BID, twice daily; CI, confidence interval; FAS, full analysis set; N, number of patients in the 

analysis set; n, number of patients meeting the endpoint criteria; TNFi, tumor necrosis factor 

inhibitor. 
a
Patients with missing scores were treated as non-responders. Patients in the tofacitinib 

5 mg BID group with dose escalation were treated as non-responders for visits after dose 

escalation.  
b
95% CI is based on the normal approximation for the difference in binomial proportions.  
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Table 4. Safety outcomes in the RIVETING trial [SAS] 

 

Tofacitinib 

5 mg BID
a
 

N = 70 

n [%]
 

Tofacitinib 

10 mg BID 

N = 70 

n [%] 

Total 

N = 140 

 

n [%] 

AEs 

Patients with any AEs 46 [65.7] 49 [70.0] 95 [67.9] 

Patients with serious AEs 4 [5.7] 4 [5.7] 8 [5.7] 

Patients with discontinuations due to AEs 7 [10.0] 2 [2.9] 9 [6.4] 

Patients with dose reduction or temporary 

discontinuation due to AEs 
3 [4.3] 2 [2.9] 5 [3.6] 

Deaths 0 [0.0] 0 [0.0] 0 [0.0] 

Most common AEs by system organ class and preferred term 

Infections and infestations 20 [28.6] 22 [31.4] 42 [30.0] 
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Nasopharyngitis 6 [8.6] 7 [10.0] 13 [9.3] 

Gastrointestinal disorders 16 [22.9] 23 [32.9] 39 [27.9] 

Colitis ulcerative 10 [14.3] 9 [12.9] 19 [13.6] 

 

 

AEs of special interest n [%] IR [95% CI]
b
 n [%] IR [95% CI]

b
 n [%] IR [95% CI]

b
 

Herpes zoster [serious and non-serious]
c
 1 [1.4] 1.25 [0.03–6.94] 3 [4.3] 3.23 [0.67–9.44] 4 [2.9] 2.31 [0.63–5.92] 

Serious herpes zoster
c
 0 [0.0] 0.00 [0.00–4.56] 0 [0.0] 0.00 [0.00–3.83] 0 [0.0] 0.00 [0.00–2.08] 

Opportunistic infections
c,d

 0 [0.0] 0.00 [0.00–4.56] 1 [1.4]
e
 1.05 [0.03–5.86] 1 [0.7] 0.57 [0.01–3.17] 

Serious infections 2 [2.9] 2.48 [0.30–8.96] 0 [0.0] 0.00 [0.00–3.83] 2 [1.4] 1.13 [0.14–4.08] 

MACE
c,f

 1 [1.4]
g
 1.24 [0.03–6.89] 0 [0.0] 0.00 [0.00–3.83] 1 [0.7] 0.56 [0.01–3.14] 

Malignancies [excluding NMSC]
c
 1 [1.4]

h
 1.24 [0.03–6.93] 0 [0.0] 0.00 [0.00–3.83] 1 [0.7] 0.57 [0.01–3.15] 

NMSC
c
 1 [1.4] 1.26 [0.03–7.03] 0 [0.0] 0.00 [0.00–3.83] 1 [0.7] 0.57 [0.01–3.17] 

Gastrointestinal perforations
c
 0 [0.0] 0.00 [0.00–4.56] 0 [0.0] 0.00 [0.00–3.83] 0 [0.0] 0.00 [0.00–2.08] 

Deep vein thromboses
c
 0 [0.0] 0.00 [0.00–4.56] 0 [0.0] 0.00 [0.00–3.83] 0 [0.0] 0.00 [0.00–2.08] 

Pulmonary embolisms
c
 0 [0.0] 0.00 [0.00–4.56] 1 [1.4] 1.04 [0.03–5.79] 1 [0.7] 0.56 [0.01–3.14] 

The safety data presented here represent all safety data reported between RIVETING trial baseline through to the February 20, 2020 data cut-off. 

AE, adverse event; BID, twice daily; CI, confidence interval; IR, incidence rate; MACE, major adverse cardiovascular events; N, number of 

patients in the treatment group; n, number of unique patients with a particular AE; NMSC, non-melanoma skin cancer; SAS, safety analysis set. 
a
Events reported after dose escalation were not included in dose group analyses of tofacitinib 5 mg BID. 
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b
IR [number of patients with events per 100 patient-years]. 

c
Adjudicated events. 

d
Excludes tuberculosis and herpes zoster with 2 adjacent dermatomes. 

e
Herpes zoster [non-adjacent or >2 adjacent dermatomes]. 

f
MACE includes fatal MACE, non-fatal MACE, myocardial infarction, cerebrovascular accident, and fatal congestive heart failure. 

g
MACE [number of events]: cerebrovascular accident [1]. 

h
Malignancies [number of events]: vulvar cancer [1].  

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjaa249/6027842 by KU

 Leuven Libraries user on 18 February 2021



Acc
ep

ted
 M

an
us

cri
pt

29 

 

Figure 1. Patient disposition up to month 6 of the RIVETING trial 

 

AE, adverse event; BID, twice daily; N, number of patients in the analysis population; 

n, number of patients that withdrew from trial; UC, ulcerative colitis. 
a
Patients who discontinued due to an AE of “colitis ulcerative” [worsening UC] were 

categorized as lack of efficacy.  
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Figure 2. Efficacy endpoints at month 6 by dose group [FAS, non-responder
a
] 

 

[A] Proportion of patients in modified Mayo score remission [primary endpoint; defined as 

an endoscopic subscore of ≤1, a stool frequency subscore of ≤1, and a rectal bleeding 

subscore of 0] at month 6. [B–F] Proportion of patients for secondary efficacy endpoints at 

month 6: remission [defined as a total Mayo score of ≤2 with no individual subscore >1, and 

a rectal bleeding subscore of 0]; endoscopic improvement [defined as an endoscopic subscore 

of 0 or 1]; clinical response based on total Mayo score [defined as a decrease from induction 

study baseline total Mayo score of ≥3 points and 30%, plus a decrease in rectal bleeding 
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subscore of ≥1 point or an absolute rectal bleeding subscore of 0 or 1]; remission based on 

modified partial Mayo score [defined as a stool frequency subscore of ≤1 and a rectal 

bleeding subscore of 0]; remission based on partial Mayo score [defined as a partial Mayo 

score of ≤2, with no individual subscore ≥1 and a rectal bleeding subscore of 0]. 

BID, twice daily; CI, confidence interval; FAS, full analysis set; N, number of patients in the 

treatment group. 
a
Patients with missing scores were treated as non-responders. Patients in the tofacitinib 

5 mg BID group with dose escalation were treated as non-responders for visits after dose 

escalation. 
b
Differences are weighted difference based on the Cochran-Mantel-Haenszel weight method 

and 95% CI using the Newcombe method, stratified by baseline endoscopic subscore [0 or 1].  
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Figure 3. Kaplan-Meier plot of time to loss of remission [flare] based on modified Mayo 

score [FAS] 

 

BID, twice daily; FAS, full analysis set; N, number of patients in the analysis set. 
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