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Abstract

Background Tofacitinib is an oral Janus kinase inhibitor recently approved to induce and maintain remission in ulcerative
colitis (UC).

Aims Considering the number of anti-TNF non-responders, this study aims to assess the effectiveness and safety of tofacitinib
in a cohort of multi-failure patients with moderate-to-severe UC at 52 weeks.

Methods From January 2021 to March 2023, we performed a prospective multicenter study observing adult patients with
moderate-to-severe UC starting tofacitinib after an anti-TNF failure for a 52-week-long period. Effectiveness and safety were
assessed in terms of colectomy rate, clinical remission and response, endoscopic remission, steroid-free clinical remission,
and rate of adverse events.

Results We included 58 patients with UC with an age of 42 + 14.4 years, 59% males, 96.6% left-sided or pancolitis, who
were failure to a single (65.5%) or more than one anti-TNF (34.5%). Only 6 (10.3%) patients underwent colectomy. Colec-
tomy was clinically associated with the necessity and the number of extra cycles of tofacitinib 10 mg bid at W8 (p =0.023)
and W24 (p=0.004), and with a higher partial Mayo score at W8 (p=0.025). At W52, clinical remission, clinical response,
and steroid-free clinical remission were 53.4%, 43.1%, and 48.3%, respectively. Of 22 performed colonoscopies at W52, 11
(50%) showed endoscopic remission. Adverse events occurred in 14 (24.1%) patients, but only 2 (3.4%) led to tofacitinib
discontinuation.

Conclusions In a real-life setting of patients with anti-TNF refractory UC, tofacitinib has proved to be effective in preventing
colectomy and inducing clinical and endoscopic remission at 52 weeks with a good safety profile.

Keywords JAK-inhibitor - Inflammatory bowel disease - Biologic therapy - Surgery

P4 Anna Maria Carvalhas Gabrielli 6 Department of Pathophysiology and Transplantation,
amcgabrielli@gmail.com University of Milan, Milan, Italy

Department of Clinical and Sperimental Sciences, University

Gastroenterology Unit, ASST Fatebenefratelli-Sacco, of Brescia, Brescia, Ttaly

L. Sacco Hospital, Via Giovanni Battista Grassi, 74,
20157 Milan, MI, Italy 8 Gastroenterology Department, Policlinico Tor Vergata,

Internal Medicine and Rheumatology Unit, ASST Rome, Italy

Fatebenefratelli-Sacco, Milan, Italy Villa Stuart Multi-Speciality Clinic, Rome, Italy

Department of Biomedical and Clinical Sciences, University Gastroenterology Unit, Spedali Civili Di Brescia, Brescia,
of Milan, Milan, Italy Ttaly

Gastroenterology and Digestive Endoscopy Dept, ASST
Ospedale Maggiore Di Crema, Crema, Italy

Gastroenterology and Endoscopy Unit, Fondazione IRCCS
Ca Granda, Ospedale Maggiore Policlinico Di Milano,
Milan, Italy

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10620-024-08394-w&domain=pdf

1786

Digestive Diseases and Sciences (2024) 69:1785-1792

Introduction

Ulcerative colitis (UC) is a chronic inflammatory bowel dis-
ease (IBD) characterized by colonic inflammation [1]. The
clinical course may be difficult to predict, ranging from a
quiescent disease to a chronic refractory condition, leading
to surgery or life-threatening complications such as cancer
[2]. The primary goal of treatment is to induce and main-
tain remission of the disease. In the last decade, different
therapeutic options including multiple biologic agents and
small molecules have been added to the more traditional
anti-inflammatory and immunosuppressive agents [3, 4].

In moderate-to-severe forms of UC, conventional thera-
pies are often insufficient to maintain remission of disease
or may have to be discontinued due to adverse events (AEs);
thus, in this setting, therapeutic choice should be made con-
sidering the different emerging alternatives, all of which
demonstrated high rates of efficacy and good safety pro-
files in clinical trials. However, it must be considered that
in real-life approximately 20% of patients are primary non-
responders to a first-line biologic agent, and 50% present
secondary loss of response during follow-up [5], and that
surgery is still the only curative option for UC, with a 5 and
10-year cumulative risk of surgery of 10%—15% [6].

Among the most recently approved agents, the oral,
small-molecule JAK (Janus kinase) inhibitor Tofacitinib
demonstrated its effectiveness as induction and maintenance
therapy in moderate-to-severely active UC, with an accept-
able safety profile and rapid onset of action, emerging as
a valuable alternative therapeutic option with promising
results [7]. However, as the selection criteria in clinical tri-
als are very restrictive, more real-world studies (RWS) are
necessary to confirm these preliminary data.

The main purpose of our study was to prospectively eval-
uate the effectiveness of tofacitinib in preventing colectomy
at one year in patients with moderate-to-severe UC refrac-
tory to anti-tumor necrosis factor (TNF) agents. The second-
ary endpoints were to evaluate rates of clinical response and
the onset of any AE during treatment.

Methods

Design of Study

This was a prospective multicenter observational study and
it was approved by the Valpadana Ethical Committee on

August 8th, 2022. Finally, it involved six different referral
IBD units in Italy.
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Patients

We enrolled adult patients with moderate-to-severe UC
refractory to anti-TNF agents, referred to IBD centers to
start tofacitinib for active disease. All patients were fol-
lowed for at least 52 weeks.

Enrollment and data collection was performed from
January 1st, 2021, to April 30th, 2023.

We consecutively included adult patients (age > 18)
with confirmed diagnosis of moderate-to-severe UC,
defined by a total Mayo score (tMS) > 6 and/or endo-
scopic Mayo score (eMS) > 2 and/or partial Mayo score
(pMS) > 5. All patients had to be failure (inadequate
response or loss of response) to previous anti-TNF agents,
with negative microbial tests on stool specimens. Patients
could be refractory also to other biologics, such as ved-
olizumab (VDZ) or ustekinumab. Exclusion criteria were:
ongoing pregnancy or lactation, previous tofacitinib expo-
sure, recent or ongoing infectious disease, and any abso-
lute contraindication to Tofacitinib. Patients with acute
severe UC were excluded.

Before starting Tofacitinib, all patients were screened
for HBV, HCV, HIV and tuberculosis. In case of any posi-
tivity, adequate treatment or prophylaxis treatment were
introduced before starting tofacitinib.

Clinical, Laboratory and Endoscopic Data

Baseline patient demographic and clinical characteristics
were collected, including age, age at diagnosis, gender,
smoking habit, family history of IBD, UC extent accord-
ing to Montréal classification [8], disease duration, pMS
[9], history of medical treatment and baseline eMS [9], if
available. Biochemical data included white blood count
(WBC), hemoglobin (Hb), platelets (PLTs), C reactive
protein (CRP), fecal calprotectin (FC) and immunologi-
cal Cytomegalovirus (CMYV) profile if performed.

All patients received tofacitinib at the standard induc-
tion dose [7] of 10 mg twice daily (bid) for 8 weeks, fol-
lowed by the standard maintenance dose (5 mg bid), or by
the continuation of the induction dosage of 10 mg bid for
a maximum of 16 weeks at physician discretion.

No standardized tapering was set in patients receiving
steroids and/or immunosuppressants at inclusion and treat-
ments were continued at the investigator’s discretion.

Follow-up clinical data were collected at week 8 (W8),
week 24 (W24) and week 52 (W52). They included dis-
ease activity (pMS), steroid intake, biochemical data,
UC-related hospitalization, surgery, tofacitinib discontinu-
ation and time between tofacitinib introduction and dis-
continuation, any AE, concomitant maintenance therapy
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(5-aminosalicylates, immunosuppressants), and the num-
ber of induction cycles with 10 mg bid of tofacitinib.

At W52, besides clinical data, endoscopic evaluation
(eMS) and FC were collected. Endoscopic evaluation was
performed by different IBD expert endoscopists.

Aims and Outcomes

The primary aim of this study was to evaluate the effec-
tiveness of tofacitinib preventing colectomy in patients
with moderate-to-severe UC refractory to anti-TNF agents
in terms of colectomy rate, survival without colectomy,
and survival without tofacitinib discontinuation.

The secondary aim was to evaluate clinical remission,
steroid-free (SF) clinical remission, and clinical response
to tofacitinib. Clinical remission was defined as a pMS <3,
and clinical response as a reduction in the pMS from base-
line of at least 3 points. Endoscopic remission was defined
as eMS <1, and endoscopic response as a reduction in the
eMS of > 1 point. Failure was defined as the interruption
of tofacitinib before the end of follow-up due to colec-
tomy, serious AEs, or non-response as in the absence of
the objective response criteria mentioned above, despite
the continuation of tofacitinib.

Finally, we evaluated the safety of the drug. AEs were
classified as severe when they led to hospitalization, dis-
ability or persistent damage and death.

Statistical Analysis

Statistical analysis was performed with SPSS software
(version 28.0.1.0, IBM Corporation, Armonk, New York,
United States).

Qualitative variables were expressed as numbers and
percentages (%). Quantitative variables, considered to have
a normal distribution, were expressed as mean =+ stand-
ard deviation (SD), while median and interquartile range
(IQR), were used for the remaining variables. All patients
included were evaluated and analyzed on an intention-
to-treat basis in the present study. Associations between
qualitative variables and the primary and secondary out-
comes were analyzed by Chi-square statistic, or Fisher’s
test, as appropriate. Kaplan Meier curves were plotted to
analyze survival outcomes.

Risk factors associated with the occurrence of the pri-
mary and secondary outcomes were investigated with
logistic regression. Multivariate analysis was not per-
formed because of the low number of cases (colectomies).

All the analysis were two-tailed, and p-values < 0.05
were considered statistically significant.

Results
Baseline Patients’ Characteristics

From January 2021 to April 2023, 58 patients with UC (34
male, 59%) were included in the study.

The median age was 42 + 14.4 years with a median dis-
ease duration of 10 years (IQR 4-15). According to Mon-
treal classification [8], 29 (50%) patients had pancolitis
(E3), 27 (46.6%) left-sided colitis (E2) and only 2 (3.4%)
had proctitis (E1). Baseline characteristics are reported
in Table 1.

All patients had a moderate-to-severe disease in terms
of clinical and/or endoscopic activity of disease. Of all
patients, 51 (91%) had a tMS above 6 and 56 of 56 (100%)
had an eMS > 2.

Medical history is reported in Table 1. All patients pre-
viously received anti-TNF agents and 19 (32.8%) failed
two different anti-TNF molecules whereas 1 patient failed
three different anti-TNF molecules. Thirty-three patients
(56.9%) were failure to three or more therapeutic lines;
9 patients had previous history of combined therapy
(anti-TNF agent plus an immunomodulator); 41 patients
(70.7%) experienced also VDZ and 3 (5.2%) ustekinumab.

Colectomy Risk and Survival Curves

Among 58 patients, 6 (10.3%) underwent colectomy. All
patients underwent colectomy because of non-response to
treatment.

All colectomies were performed before W24 and spe-
cifically between week 10 and 22. Survival without colec-
tomy at W24 (as W52) was 89.2 (95% CI 81.0-97.4).
Kaplan—Meier is shown in Fig. 1.

Overall, 22 patients (37.9%) discontinued tofacitinib
after a mean treatment duration of 42 weeks. Among them
14 patients discontinued the JAK inhibitor because of non-
response (63.6%), 2 (9.1%) because of AEs and 6 (27.3%)
for colectomy. Survival without treatment discontinuation
was 79.3 (95%CI 68.9-89.7) at W24 and 65.5 (95% CI
53.3-77.6) at W52. Kaplan—Meier is shown in Fig. 2.

Clinical Remission and Response

Clinical remission was reached by 25 patients (43.1%) at
W8, using all patients as denominator, by 28 (48.3%) at
W24, and by 31 patients (53.4%) at W52.

Clinical response was achieved by 22 patients (37.9%)
at W8, by 31 patients (53.4%) at W24 and by 25 patients
(43.1%) at W52. Results are reported in Fig. 3.

@ Springer
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Table 1 Population baseline
characteristics

@ Springer

Patients on

tofacitinib
(n=58)
Demographic and clinical data
Age, mean +sd, years 42+14.4
Male, n (%) 34 (59%)
Age at diagnosis, mean = sd, years 32+135
Duration of disease, median (range), years 10 (4-15)
Extent of disease, n (%)
Proctitis (E1) 2 (3.4%)
Left-sided colitis (E2) 27 (46.6%)
Extended colitis/pancolitis (E3) 29 (50%)
Medical history
Appendicectomy, n (%) 2 (3.4%)
Ongoing smoking 3 (5.2%)
Previous smoking 15 (25.9%)
Family history of IBD 4(6.9%)
Frequent NSAIDs consumption 0 (0%)
Disease activity scores
Total MS* 0 0 (0%)
3-5 5 (8.9%)
6-10 44 (78.6%)
>10 7 (12.5%)
Partial MS <2 2 (3.4%)
2-4 13 (22.4%)
5-7 35 (60.3%)
>7 8 (13.8%)
Endoscopic MS* 0 0 (0%)
1 0 (0%)
2 13 (23.2%)
3 43 (76.8%)

Laboratory data

History of treatment, n (%)

C-reactive protein, mg/dL, median
Fecal calprotectin, mcg/g**
<250, n (%)
>250, n (%)
Hemoglobin—g/dL, media +sd
VZV 1IgG positive, n (%)

Ongoing oral steroids
Ongoing oral aminosalicylates
Previous steroid therapy
Previous aminosalicylates
Previous ISS

Previous anti-TNF
Previous single anti-TNF
Previous double anti-TNF
Previous triple anti-TNF
Previous ISS +anti-TNF
Previous vedolizumab
Previous ustekinumab

Previous ozanimod

0.3 (0.12-0.93)

4 (12.9%)
27 (87.1%)
13.3+1.7
31 (77.5%)

31 (53.4%)
43 (74.1%)
55 (94.8%)
56 (96.6%)
37 (63.8%)
58 (100%)
38 (65.5%)
19 (32.8%)
1(1.7%)

9 (15.5%)
41 (70.7%)
3(5.2%)
1(1.7%)
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Table 1 (continued)

Patients on
tofacitinib
(n=58)

Number of previous treatment lines

1 7 (12.1%)
2 18 (31%)
3 18 31%)
4 11 (19%)
5 4 (6.9%)

n number, NSAIDs non-steroidal anti-inflammatory drugs, MS mayo score, VZV IgG immunoglobulins G
for Varicella-Zoster virus, ISS immunosuppressants, TNF tumor necrosis factor, /BD inflammatory bowel

disease

*Data were available for 56 patients

**Data were available for 31 patients

0.8

0.6

0.4

Survival without colectomy (%)

0.2

0.0

0 10 20 30 40 50
Time (weeks)

Fig.1 Survival without colectomy in a 52-week-long follow up
among 58 patients with highly refractory moderate-to-severe UC,
treated with tofacitinib

Considering concomitant steroid therapy at baseline in
31 patients (53.4%), 24 patients (41.3%) were in SF clini-
cal remission at W8, 27 patients (46.6%) at W24, and 28
patients (48.3%) at W52.

Of 58 patients, 22 (37.9%) needed at least one extra cycle
of 10 mg bid tofacitinib: 11 patients needed one extra cycle,
10 patients two extra cycles and one patient needed three
extra cycles.

Endoscopic Remission and Response

At W52, 22 patients out of 36 underwent colonoscopy.
Endoscopic remission was observed in 11 patients (50%),

but endoscopic response was observed in 18 patients
(81.8%).

1.0

0.8

0.6

0.4

Survival on tofacitinib (%)

0.2

0.0

0 10 20 30 40 50
Time (weeks)

Fig.2 Survival without treatment interruption in a 52-week-long fol-
low up among 58 patients with highly refractory moderate-to-severe
UC, treated with tofacitinib

Safety

AEs occurred in 14 patients (24.1%). The severity and type
of adverse events are summarized in Table 2.

Only 3 patients (5.2%) had serious AEs, one leading
to hospitalization (acute renal failure) and two leading to
tofacitinib discontinuation (chest pain and Herpes Zos-
ter infection). Most frequent AEs were infections (6.9%),
leukopenia (5.2%) and hypercholesterolemia (5.2%). No
thromboembolic or cardiovascular events, nor neoplasia
or death occurred. No reactivation of tuberculosis was
observed during the follow-up.

@ Springer
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Fig. 3 Efficacy outcomes (clini- 100
cal remission, clinical response
and steroid-free clinical remis- 920
sion) at different timepoints
(W8=week 8; W24 =week 24, 80
W52 =week 52)
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Table 2 Adverse events under tofacitinib treatment

Tofacitinib n=158

Adverse event, n (%) 14 24.1%)
Leukopenia, n (%) 3(5.2%)
Hypercholesterolemia, n (%) 3(5.2%)
Acute renal failure 1(1.7%)
Infective adverse event, n (%) 4(6.9%)
Urinary tract infection 1(1.7%)
Campylobacter gastroenteritis 1(1.7%)
C. Difficile gastroenteritis 1(1.7%)
Herpes Zoster 1(1.7%)
Serious infection, n (%) 1(1.7.%)
Any serious adverse event, n (%) 3(5.2%)
MACE, n (%) 0 (0%)
Thromboembolism, n (%) 0(0%)
Neoplasia, n (%) 0 (0%)
Death, n (%) 0 (0%)

n number, MACE major adverse cardiovascular events

Logistic Regression

In the univariate analysis, colectomy was clinically asso-
ciated with the necessity of extra cycles of tofacitinib
10 mg bid particularly at W8 (p =0.023) and before W24
(»p=0.004), and with a higher pMS at W8 (p =0.025). In
addition, also a higher number of cycles of tofacitinib
10 mg bid (p =0.007) was correlated to the risk of colec-
tomy. Other variables such as sex, smoking, family history,
the number of previous therapeutic lines, the pMS, eMS,
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and tMS at enrollment were not associated with colectomy
(Supplementary Table 1).

Regarding clinical remission at W52, negative predictive
features were the necessity of steroids at W8 (p =0.009),
and the need of extra cycles of tofacitinib 10 mg bid at W24
(»p=0.045). Also, an increasing number of extra cycles of
tofacitinib 10 mg bid shows a positive correlation with clin-
ical remission at W52, even if not statistically significant
(p=0.064). Moreover, clinical remission at W24 was associ-
ated to clinical remission at W52 (p =0.024).

Finally, the need (p =0.014) and the number (p =0.004)
of extra cycles of tofacitinib 10 mg bid were the only factors
associated to treatment failure.

Discussion

Even if phase II/III data demonstrated the efficacy of Tofaci-
tinib in achieving mucosal healing and clinical response [7],
the bias due to patient selection makes other studies manda-
tory to confirm these preliminary data. In fact, the inclusion
of a large portion of naive patients, as well as the exclusion
of VDZ-experienced patients, does not reflect the real-life
setting, where Tofacitinib is often a second- or third-line
therapeutic option.

Thus, the aim of our multicenter Italian study was to
prospectively evaluate a specific subset of patients with
moderate-to-severe UC who already failed at least one anti-
TNF agent.

Our population was demographically comparable to the
cohort in OCTAVE trials [7], including mostly men with a
mean age of 42 years, with a 10-year-long disease duration,
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and mostly with a left-sided colitis or pancolitis. However,
patients in our cohort were refractory to at least a single
(65.5%) or multiple (34.5%) anti-TNF agent. Approximately
70% were refractory also to VDZ. Furthermore, our study
population had a severe disease as most patients had a PMS
above 5 and a eMS equal to 3. This is a frequent and chal-
lenging real-life scenario that IBD specialists must deal
with, as well as the difficult choice among multiple thera-
peutic options, including surgery.

In our cohort, since the introduction of tofacitinib, the
rate of colectomy at W52 was 10%. Although first stud-
ies showed higher colectomy rates reaching 18% in Lair-
Mehiri et al. [10] and 24% in Weisshof et al. [11], a recent
meta-analysis by Taxonera [12], reported similar results,
with a colectomy rate of 9% (95% CI, 6.4%—11.6%; range,
3.7%-26.3%). In another recent study, the colectomy rate at
W52 was 8%, and it was higher in the group of acute severe
colitis [13]. In our study, a higher risk of colectomy was
associated with a poor clinical response at W8, and with the
need and number of extra cycles of tofacitinib at induction
dose (10 mg bid). In a recent RWS, a high PMS at W8 was
correlated with treatment discontinuation at the multivariate
regression [14]. In the post-hoc analysis of OCTAVE clinical
trial, colectomy was a rare event; however, all patients who
underwent colectomy were anti-TNF failure, and most of
them had a disease duration > 6 years, MES of 3, total Mayo
score > 6 before colectomy and higher dose of tofacitinib
[15]. Both the colectomy event and the need of extra cycles
at induction dose mainly occurred in the first 24 weeks. This
time point seems to be critical in the management of severe
and multi-refractory disease, confirmed also by the fact that
clinical remission at W24 was a positive predictor of long-
term response at W52. A recent retrospective multicenter
RWS confirmed that clinical remission obtained at W16
in two-thirds of patients was maintained at W52 [16]. On
the contrary, the necessity of steroids at W8 and the need
for extra-cycle at induction dose of tofacitinib (and their
number) within W24 were negatively correlated to clinical
remission at W52.

Our results confirm a high rate of long-term response to
tofacitinib. In fact, clinical remission rates at W8 and at W52
were 43.1% and 53.4%, respectively, and SF clinical remis-
sion was achieved by 41.3% and by 48.3% at W8 and W52,
respectively. These results are higher than in other RWS,
such as 34% in a small French cohort [10] after 48 weeks
and 27% at W52 in a retrospective American RWS [11].
However, more recent studies [17, 18] reported percent-
ages with a SF remission rate of 55.4% and 58% at W52.
The efficacy of tofacitinib is also supported by the higher
rates of endoscopic remission (50%) at W52 observed in
our population compared to Lair-Mehiri et al. [10] (7.9%)
and Weisshof et al. [11] (13.2%). As already observed in
the prospective Dutch study [18], these differences could be

ascribable to smaller population cohorts, including mostly
VDZ-experienced patients with UC [18], and to different
induction regimens with a 5 mg bid dose in the American
study [11].

Besides its efficacy, in our study Tofacitinib showed a
good tolerability and safety profile with a discontinuation
rate of 38%, similar to previous real-life data [19]. The AEs
rate was 24.1%, including only 3 severe AEs: of them, just
two led to drug discontinuation (Herpes Zoster infection
and chest pain). From RWS and a systematic review regard-
ing patients with IBD or other immune-mediated diseases,
it is appreciated that Tofacitinib has a good safety profile,
besides the increased risk of Herpes Zoster [20-22]. In our
cohort, all other adverse events had a mild entity (infections
6.9%, hypercholesterolemia 5.2%, leukopenia 5.2%). No
major thrombotic events or deaths occurred in the obser-
vation period. Considering the 52 week-long follow-up
and the accordance with other recent RWS [10, 14, 23, 24]
these results can be reassuring when choosing Tofacitinib
in patients with UC.

To our knowledge, this is one of the first prospective
multicenter real-life cohort studies enquiring the long-
term efficacy of tofacitinib in terms of colectomy rate. It
involved some of the most important referral IBD units in
Italy, including a cohort of patients who were all previously
exposed to one or more anti-TNF agent. Our study demon-
strates how patients, despite multiple refractoriness, have
a good and sustained clinical and endoscopic response to
this new small molecule administered orally. Moreover, to
limit subjective evaluation, we used standard and worldwide
validate clinical and endoscopic scores.

Due to the prospective nature and design of the study,
our population was limited and multi-failure, therefore data
concerning the use of tofacitinib as a first line approach in
moderate-to-severe UC was not available. Besides, it could
be argued that endoscopy was not available for all patients.
Nevertheless, this may reflect the real-life assessment where
follow-up endoscopies are not always performed. Even so,
endoscopic remission was achieved in half of patients, simi-
larly to results obtained in a recent retrospective multicenter
Italian study [25].

In this study we demonstrated that patients who failed
anti-TNF agents have a low rate of colectomy since start-
ing tofacitinib, with a good rate of clinical remission and
response. Better outcomes are associated with response at
W24, whereas the necessity of extra cycles of tofacitinib
10 mg bid seems to be associated to colectomy or treatment
failure.

In conclusion, our multicentric prospective study dem-
onstrates that tofacitinib is effective in a real-world scenario
with a high percentage of multi-refractory patients, and that
itis a valid alternative therapeutic option to avoid colectomy
after anti-TNF failure.

@ Springer
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