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treatment in Korean patients with UC, we retrospectively analyzed the data of 148 patients
with UC who received tofacitinib treatment at 12 hospitals in Korea between January
2018 and November 2020. Clinical remission (i.e. complete improvement of symptoms])
was achieved in 60.6% and 52.8% of patients at weeks 16 and 52, respectively. Endoscopic
remission was achieved in 52.4% and 30.8% of patients at weeks 16 and 52, respectively.
A higher baseline score of the UC endoscopic index of severity, which is one of the
endoscopic indices that evaluate the severity of inflammation of the colon, was negatively
associated with clinical response (i.e. partial improvement of symptoms). Adverse events
(AEs] including herpes zoster and deep vein thrombosis occurred in 19 patients (12.8%])
and serious AEs occurred in 12 patients (8.1%). Our real-life study shows that tofacitinib is
a clinically effective treatment for Korean patients with UC, and the incidence of AEs was
also similar to those observed in other real-world studies.
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Introduction

Ulcerative colitis (UC) is an idiopathic, chronic
inflammatory disorder of the colon and is usually
presented by bloody diarrhea and abdominal
pain.! Several agents such as aminosalicylates,
thiopurines, and biologics such as tumor necrosis
factor (TNF) inhibitors and anti-integrin agents
have been suggested for the treatment of UC.
Introduction of TNF inhibitors such as inflixi-
mab, adalimumab, and golimumab has revolu-
tionized the treatment of UC, resulting in
decreased hospitalizations and colectomies.?”
However, approximately 10-30% of patients with
UC still show primary non-response to the TNF
inhibitor treatment, while 23-46% exhibit sec-
ondary loss of response.® In Korean cohort stud-
ies, TNF inhibitors were effective in only
44.8-48.9% of UC patients even after 5years of
treatment.®!% Therefore, new agents with differ-
ent modes of action from those of TNF inhibitors
and anti-integrin agents have been developed.

Tofacitinib is an orally administered small mole-
cule approved for the treatment of active UC. It
inhibits intracellular kinases called Janus kinases,
especially Janus kinases 1 and 3, which modulate
gene transcription and ultimately alter the differ-
ent aspects of cellular function and consequently
regulate signaling for multiple immune-relevant
inflammatory mediators, including type I inter-
feron, interferon-y, and various interleukins.!! In
the OCTAVE Induction trial, tofacitinib 10mg
twice daily could afford remission in 16.6-18.5%
and endoscopic mucosal healing in 28.4-31.3%
of patients with moderate-to-severe UC.!2 In the

OCTAVE Sustain trial, 34.3-40.6% of induction
responders showed remission at week 52 with a
therapy involving tofacitinib 5 or 10mg twice
daily.!2 After these pivotal trials, several real-
world studies from the West proved the effective-
ness of tofacitinib in patients with UC.13-2!
Real-world safety of tofacitinib for patients with
UC has also been recently reported.?2

However, only limited data are available for Asian
patients with UC. Post-hoc analysis of 121
patients from East Asia (Japan, Korea, and
Taiwan) in the OCTAVE Induction and Sustain
studies showed that the effectiveness and safety of
tofacitinib were similar to those in Western
patients.?> However, real-world studies on the
effectiveness and safety of tofacitinib in Asian
patients have still been limited to a single-center-
based design and no reports from Korea are yet
available.?4-28

Herein, we performed a multicenter study on the
real-life therapeutic effectiveness and safety of
tofacitinib induction and maintenance treatment
in Korean patients with UC. Provisional data
were presented as an E-Poster (P335) at the 16%
Congress of the European Crohn’s and Colitis
Organisation (Virtual) in 2021.2°

Methods

Study design and population
This was a retrospective observational multi-
center cohort study conducted by the members
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of the IBD Research Group of the Korean
Association for the Study of Intestinal Diseases.
A total of 148 patients with UC from 12 hospitals
in Korea, who were started on tofacitinib treat-
ment between January 2018 and November
2020, were enrolled in this study. Patients (1)
who were <18years of age, (2) whose diagnosis
of UC were uncertain, (3) who received tofaci-
tinib for conditions other than UC (e.g. rheuma-
toid arthritis and psoriatic arthritis), or (4) who
lacked clinical data were excluded from the
study. Tofacitinib was started as 10mg twice
daily for at least 8 weeks, following which tofaci-
tinib 5 or 10 mg was prescribed twice daily based
on clinician’s discretion. We collected the demo-
graphic characteristics of the patients and various
clinical aspects of UC such as age, sex, smoking
history, prior use of biologics, extent of UC, UC
activity indices (Mayo score or partial Mayo
score), Mayo endoscopic subscore (MES), UC
endoscopic index of severity (UCEIS), concomi-
tant medications, and laboratory findings, includ-
ing perinuclear anti-neutrophil cytoplasmic
antibody, serum albumin, serum C-reactive pro-
tein (CRP), and fecal calprotectin (FC). The
reporting of this study conforms to the
Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement3?
and the checklist is available as Supplemental
Material.

Effectiveness outcomes and definitions

We assessed the clinical and endoscopic response
at weeks 16, 24, and 52 after starting tofacitinib.
The primary outcome was achievement of clinical
remission at week 52. The secondary outcomes
were the achievement of a clinical response, corti-
costeroid-free clinical remission, corticosteroid-
free clinical response, endoscopic remission at
each time point, and safety profiles. Effectiveness
outcomes were assessed for all patients who
received at least one dose of tofacitinib.

Clinical remission was defined as a partial Mayo
score of <2 points with a combined rectal bleed-
ing subscore and stool frequency subscore of
<1 point. The clinical response was defined as the
reduction in the partial Mayo score to =3 points
and at least 30% from baseline along with either a
decrease in the rectal bleeding subscore of
=1 point or an absolute rectal bleeding subscore
of <1 point.%15:31.32 The corticosteroid-free clini-
cal remission and response were defined as the

clinical remission and response without the need
for concomitant systemic corticosteroids at the
time of evaluation. Endoscopic remission was
defined as a MES point of 0—1 or a UCEIS point
of 0.33,34

When assessing clinical remission, clinical
response, corticosteroid-free clinical remission,
and corticosteroid-free clinical response, patients
already in clinical remission at baseline were
excluded. Likewise, when assessing endoscopic
remission, patients who already achieved endo-
scopic remission (either by MES or UCEIS as
mentioned above) at baseline were excluded. If
the patients discontinued tofacitinib treatment
before reaching each clinical evaluation time
point or had missing clinical data, they were con-
sidered as not achieving clinical effectiveness out-
comes and their follow-up data were censored.
Patients who underwent colectomy during the
study period or were lost to follow-up were also
considered as not having achieved clinical effec-
tiveness outcomes. In addition, if the patient had
missing data, it was considered that they have not
achieved clinical effectiveness outcomes since
then. The clinical data were collected until week
52 after the initiation of tofacitinib.

Safety

The safety profile was assessed for all patients
who received at least one dose of tofacitinib.
Adverse events (AEs) included all events or symp-
toms such as colectomy, UC-related hospitaliza-
tions, infections, and deep vein thrombosis. The
symptoms of the patients were checked at regular
or unintended visits. Serous AEs were defined as
life-threatening AEs, AEs resulting in persistent
or significant disability, congenital anomaly, hos-
pitalization, or death.!? We also collected the data
on patients’ lipid profiles and initiation of lipid-
lowering medications. The safety profiles were
also collected until week 52 after starting
tofacitinib.

Statistical analysis

Categorical variables were presented as numbers
and percentages, while continuous variables were
presented as mean and standard deviation or
median and interquartile range (IQR), depend-
ing on whether they were normally distributed or
not. Univariable and multivariable logistic regres-
sion analyses were performed to identify factors
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associated with clinical remission, clinical
response, corticosteroid-free clinical remission,
corticosteroid-free clinical response, or endo-
scopic remission at weeks 16 and 52. Variables
with p<<0.1 in the univariable analysis were
included in the multivariable analysis and were
analyzed using the stepwise regression method. A
two-sided p<0.05 was considered as statistically
significant. The missing values were filled via
multiple imputation using the Markov Chain
Monte Carlo (MCMC) method.3> A linear mixed
model was used to evaluate longitudinal trends of
disease activity and laboratory values at baseline
and weeks 16, 24, and 52, including the partici-
pating center as a random effect. Disease activity
indices and laboratory values at weeks 16, 24, and
52 were compared to those at baseline. CRP lev-
els were log-transformed to approximate a nor-
mal distribution. Time was considered as a
continuous covariate to investigate temporal
trends in each group. All statistical analyses were
performed using SAS version 9.4 (SAS Institute,
Cary, NC, USA) and graphs were drawn using
GraphPad Prism version 9 (GraphPad Software,
La Jolla, CA, USA).

Results

Baseline characteristics

A total of 148 patients with UC were included in
this study. The median age was 46years (IQR,
33.3-56) and the median disease duration was
5years (IQR, 2.1-9.3). Among these, 96 patients
(64.9%) had previously been treated with biologic
agents. Over half of the patients (81 patients,
54.7%) had extensive colitis. At baseline, the
median Mayo score was 9 (IQR, 8-10) and the
median UCEIS was 6 (IQR, 5-7). Concomitant
oral 5-aminosalicylic acid (5-ASA), 5-ASA sup-
pository, and azathioprine were prescribed to 119
(80.4%), 46 (31.1%), and 3 patients (2.0%),
respectively. Concomitant systemic corticosteroids
were administrated to 47 patients (31.8%). The
median hemoglobin and serum CRP levels at base-
line were 12.8 g/dL. (IQR, 11.0-14.1) and 0.49 mg/
dL (IQR, 0.20-1.12), respectively (Table 1).

Clinical effectiveness of tofacitinib treatment

The median follow-up duration of the 148
patients was 52 weeks (IQR, 52-52). Among the
148 patients, a total of 115 patients (77.7%)

maintained tofacitinib until week 52, while the
remaining 33 patients (22.3%) stopped tofaci-
tinib at a median of week 17 (IQR, 7.5-32,
range, 2-48). After starting tofacitinib, 116
(78.4%), 41 (27.7%), and 2 patients (1.4%)
maintained oral 5-ASA, 5-ASA suppository, and
azathioprine until the last follow-up, respec-
tively. Six patients (4.1%) were already in clini-
cal remission at baseline and were excluded from
the analysis of clinical outcomes. Those six
patients received tofacitinib treatment because
of active endoscopic lesions despite clinical
remission. Of the remaining 142 patients, 86
(60.6%), 78 (54.9%), and 75 (52.8%) patients
achieved clinical remission and 102 (71.8%), 96
(67.6%), and 85 (59.9%) patients achieved clin-
ical response at 16, 24, and 52weeks, respec-
tively (Figure 1(a)). A total of 74 (52.1%) and
84 (59.2%) patients showed corticosteroid-free
clinical remission and corticosteroid-free clinical
response, respectively, at week 52 (Figure 1(b)).
During tofacitinib treatment, the least-squares
means of the partial Mayo score significantly
decreased from week 16 and showed a decreas-
ing trend thereafter (Figure 1(c)).

Endoscopic effectiveness of tofacitinib

treatment

Among the 148 patients, two did not have base-
line MES data and three had already been in
endoscopic remission by MES. In addition, three
had missing baseline UCEIS data. At week 16, 75
(52.4%) and 30 (20.7%) patients achieved endo-
scopic remission by MES and UCEIS, respec-
tively. At week 52, 44 (30.8%) and 22 (15.2%)
patients achieved endoscopic remission through
MES and UCEIS, respectively (Figure 2(a)).
During tofacitinib treatment, the least-squares
means of MES and UCEIS showed significantly
decreasing trends after week 16 (Figure 2(b) and
(c), respectively).

Changes in laboratory values

During tofacitinib treatment, the least-squares
mean levels of hemoglobin and serum albumin
showed a significantly monotonous increase
over time (p,,,;<0.001; Figure 3(a) and (b),
respectively). For log-transformed serum CRP,
the least-squares mean levels showed a signifi-
cantly monotonous decrease during treatment
D rena < 0.001; Figure 3(c)).
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Table 1. Baseline characteristics. Table 1. (Continued)
Characteristic N=148 Characteristic N=148
Age 46 (33.3-56) Suppository 46 (31.1%)
Sex Concomitant use of systemic 47 (31.8%)
corticosteroids
Male 95 (64.2%)
Concomitant use of 3(2.0%)
Female 53 (35.8%) azathioprine
Smoking Hemoglobin at baseline (g/dL)  12.8 (11.0-14.1)
(n=147)
Past 20 (13.5%)
Serum albumin at baseline 4.1 (3.7-4.4)
Current 15 (10.1%) (g/dL) (n=133)
Non-smoker 100 (67.6%) Serum CRP at baseline 0.49 (0.20-1.12)
dL) (h=144
Missing 13 (8.8%) [mg/dL) [n=144)
FC at baseline (mg/kg) (n=50)  872.9 (256-2584)
Disease duration, years 5.0(2.1-9.3)
(n=147) All variables are presented as median (IQR) or n (%).
5-ASAs, 5-aminosalicylic acids; CRP, C-reactive protein;
History of appendectomy 5 (3.5%) FC, fecal calprotectin; IQR, interquartile range; MES, Mayo
(n=143) endoscopic subscore; p-ANCA, perinuclear anti-neutrophil
cytoplasmic antibody; TNF, tumor necrosis factor; UCEIS,
Previous use of biologic agents ulcerative colitis endoscopic index of severity.
TNF inhibitors 52 (35.1%)
Vedolizumab 7 (4.7%) Factors associated with clinical outcomes
Both 37 (25.0%) In the multivariable analysis, a higher UCEIS at

baseline was negatively associated with clinical
None 52 (35.1%) remission [adjusted odds ratio (aOR): 0.733,
p»=0.010], clinical response (aOR: 0.769,

Disease extent (by Montreal classification] p=0.044), and corticosteroid-free clinical remis-

Proctitis (E1) 7 (4.7%) sion (aOR: 0.742, p:0.013) at week 16
(Supplemental Tables 1-3). No factors were
Left-sided colitis (E2) 59 (39.9%) independently associated with clinical remission
. - or corticosteroid-free clinical remission at week
Extensive eolitis|IES) 81 (54.7%I 52. However, a higher UCEIS at baseline was
Missing 1(0.7%) negatively associated with clinical response (aOR:
0.774, p=0.029] (Table 2) and corticosteroid-
Mayo score (n=146) 9 (8-10) free clinical response (aOR 0.782, p=0.035)
Partial Mayo score 6 (5-7) (Table 3) at week 52.
MES (n=146) 3(2-3)
Adverse events
UCEIS [n=145) 6(5-7) Out of the 148 patients, 19 (12.8%) experienced
p-ANCA (n=124) more than one AE, except for an abnormal lipid
profile. If we exclude the lipid-profile abnormal-
Positive 33 (26.6%) ity, the most common AE then was infections,
Negative 91 (73.4%) which occurred in 15 patients (10.1%). Serious

AEs occurred in 12 patients (8.1%), who were all
Concomitant use of 5-ASAs admitted to hospital, mainly due to systemic
infection (n=8). Three patients were admitted
due to UC flare, one of whom finally received
(Continued]  colectomy 2 weeks after tofacitinib initiation. The

Oral 119 (80.4%)
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Figure 1. Clinical outcomes and changes in clinical scores during tofacitinib induction and maintenance treatment. (a) Clinical
remission and clinical response rates. (b] Corticosteroid-free clinical remission and response rates. (c] Changes in the partial Mayo
score, expressed as least-squares means * standard error of the means.
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Figure 2. Endoscopic outcomes and changes in endoscopic scores during tofacitinib treatment. (a) Endoscopic remission.
(b) Changes in MES and (c) UCEIS expressed as least-squares means + standard error of the means.
MES, Mayo endoscopic subscore; UCEIS, ulcerative colitis endoscopic index of severity.
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Figure 3. Changes in laboratory values during tofacitinib treatment. (a) Hemoglobin levels, (b) Serum albumin levels, and
(c) Log-transformed serum CRP levels expressed as least-squares means + standard error of the means.
CRP, C-reactive protein.
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Table 2. Univariable and multivariable analyses of associated factors for clinical response at week 52.

Univariable analysis

Multivariable analysis

OR 95% ClI p Value OR 95% CI p Value

Age (per year] 1.001 0.979-1.023 0.944
Sex (female) 0.935 0.465-1.880 0.851
Smoking

Never Reference

Past 0.720 0.294-1.765 0.473

Current 0.696 0.234-2.071 0.515
p-ANCA 1.562 0.710-3.441 0.268
Previous appendectomy 2.049 0.208-20.202 0.539
Disease duration (per year) 1.023 0.967-1.082 0.426
Previous use of biologic agents 0.991 0.491-2.001 0.980
Concurrent use of systemic corticosteroids 0.674 0.330-1.380 0.281
Previous use of azathioprine 1.846 0.854-3.991 0.119
Disease extent (by Montreal classification)

Proctitis (E1) Reference

Left-sided colitis (E2) 0.508 0.091-2.831 0.439

Extensive colitis (E3) 0.648 0.118-3.562 0.618
Mayo score at baseline (per 1 point) 0.953 0.769-1.182 0.662
Partial Mayo score at baseline (per 1 point) 0.992 0.779-1.264 0.951
MES at baseline (per point) 0.687 0.359-1.315 0.257
UCEIS at baseline (per point) 0.774 0.615-0.974 0.029 0.774  0.615-0.974 0.029
Hemoglobin at baseline (per g/dL) 1.169 0.978-1.398 0.086
Serum albumin at baseline (per g/dL) 1.201 0.672-2.146 0.537
Log-transformed serum CRP at baseline [per 0.938 0.557-1.579 0.808

log(g/dL]]

Cl, confidence interval; CRP, C-reactive protein; OR, odds ratio; MES, Mayo endoscopic subscore; p-ANCA, perinuclear anti-neutrophil cytoplasmic
antibody; UCEIS, ulcerative colitis endoscopic index of severity.

remaining one patient was admitted due to neu-
tropenia. No UC-related death was recorded.
Herpes zoster occurred in 4 (2.7%) patients,
4-21weeks after starting the tofacitinib therapy.
Of these four patients, three had been prescribed
tofacitinib 10mg twice daily and the remaining
patient was under tofacitinib 5mg twice daily.

Only a single dermatome was affected in all four
patients, who were treated by topical or oral acy-
clovir. Only one patient suffered from post-her-
petic neuralgia; there were no other complications
related to herpes zoster and all patients could
maintain their tofacitinib treatment. One patient
(0.7%) developed deep vein thrombosis. A
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Table 3. Univariable and multivariable analyses of associated factors for corticosteroid-free clinical response at week 52.
Univariable analysis Multivariable analysis
OR 95% CI p Value OR 95% CI p Value
Age (per year]) 1.002 0.980-1.025 0.835
Sex (female) 0.979 0.487-1.965 0.952
Smoking
Never Reference
Past 0.750 0.306-1.837 0.530
Current 0.726 0.244-2.156 0.564
p-ANCA 1.624 0.738-3.575 0.228
Previous appendectomy 2111 0.214-20.814 0.522
Disease duration (per year) 1.023 0.967-1.081 0.431
Previous use of biologic agents 0.947 0.470-1.911 0.880
Concurrent use of systemic 0.705 0.345-1.440 0.337
corticosteroids
Previous use of azathioprine 1.774 0.821-3.830 0.145
Disease extent (by Montreal classification)
Proctitis (E1) Reference
Left-sided colitis (E2) 0.508 0.091-2.831 0.439
Extensive colitis (E3) 0.614 0.112-3.368 0.574
Mayo score at baseline (per 1 point) 0.943 0.761-1.168 0.588
Partial Mayo score at baseline (per 1 0.985 0.774-1.254 0.902
point)
MES at baseline (per point) 0.655 0.342-1.252 0.201
UCEIS at baseline (per point) 0.782 0.623-0.983 0.035 0.782 0.623-0.983  0.035
Hemoglobin at baseline (per g/dL) 1.191 0.996-1.424 0.056
Serum albumin at baseline (per g/dL) 1.232 0.690-2.200 0.480
Log-transformed serum CRP at baseline  0.897 0.533-1.509 0.681

[per loglg/dL]]

Cl, confidence interval; CRP, C-reactive protein; OR, odds ratio; MES, Mayo endoscopic subscore; p-ANCA, perinuclear anti-neutrophil cytoplasmic
antibody; UCEIS, ulcerative colitis endoscopic index of severity.

48-year-old male patient complained of lower leg
pain with swelling 30weeks after starting the
tofacitinib treatment. He was under tofacitinib
10 mg twice daily. Computed tomography showed
a suspicious minimal thrombosis in his right

popliteal vein. The tofacitinib treatment was
stopped and compression stockings were applied,
which improved his symptoms afterwards.
However, no cases of pulmonary thromboembo-
lism or other major adverse cardiac events were
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Table 4. AEs during tofacitinib treatment (N=148).

AEs n (%) Incidence rates per 100 patient-years
Any AEs 19/148 (12.8%) 15.57
Serious AEs 12/148 (8.1%) 9.68
UC-related hospitalization 12/148 (8.1%) 9.68
Colectomy 1/148 (0.7%) 0.78
Infections 15/148 (10.1%) 12.28
Cytomegalovirus colitis 6/148 (4.1%) 4.78
Herpes zoster 4]148 (2.7%) 3.19
Clostridioides difficile infection 2/148 (1.4%) 1.58
Pulmonary tuberculosis 0/148 (0%) 0
Deep vein thrombosis 1/148 (0.7%) 0.78
Pulmonary thromboembolism 0/148 (0%) 0
Major adverse cardiovascular events 0/148 (0%) 0
Dyslipidemia requiring a lipid-lowering 19/88 (21.6%]) 24.86

agent*

*Excluding 6 patients with dyslipidemia at baseline and 54 patients with insufficient data.

AEs, adverse events; UC, ulcerative colitis.

noted in our study population. Due to lipid
abnormality, 19 patients were newly started on a
lipid-lowering agent among the evaluable patients
(a total of 88 patients: excluding 6 patients with
dyslipidemia at baseline and 54 patients with
insufficient data). Details of AEs including their
incidence rates per 100 patient-years are summa-
rized in Table 4.

Discussion

In this retrospective observational multicenter
cohort study, tofacitinib was administered as an
effective induction treatment for Korean patients
with active UC with clinical remission and
response rates at week 16 of 60.6% and 71.8%,
respectively. Moreover, its effectiveness was
maintained for 1year, which was presented as
clinical remission and response rates at week 52
(52.8% and 59.9%, respectively). The endo-
scopic remission rate at week 52 was 30.8% by
MES and 15.2% by UCEIS. The biochemical
profiles showed an improving tendency over
1year. A higher UCEIS at baseline was negatively

associated with clinical response and corticoster-
oid-free clinical response at week 52. AEs includ-
ing herpes zoster and deep vein thrombosis and
serious AEs were in line with the previously
reported safety profile.

This is the first cohort-based study that proved
the real-life effectiveness of tofacitinib as an
induction and maintenance treatment for Korean
patients with UC, demonstrating clinical effec-
tiveness of tofacitinib, observed in the pivotal
OCTAVE Induction and Sustain Trial.!? Previous
studies from the West have reported clinical
remission rates and clinical response rates at week
16 as 32-53% and 57-76% after tofacitinib
induction, which were not significantly different
from our results.!418-20 A French study, which
used the same definition for clinical outcomes as
our study did, evaluated the use of tofacitinib as a
maintenance treatment and reported corticoster-
oid-free clinical remission and clinical response
rates at week 48 as 34.2% and 36.8%, respec-
tively.!> Differences in baseline characteristics
such as disease severity and prior treatment might
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have contributed to different outcomes between
studies. Ethnic factors could also have affected
clinical outcomes, as suggested by a recent popu-
lation-based study that showed a better long-term
prognosis of Korean patients with UC, compared
with Western patients.?® However, long-term
observation and further larger studies are required
to prove the difference in the outcomes between
Korean and Western patients with UC after
tofacitinib therapy.

Motoya et al. performed a subgroup analysis of
Asian patients in the OCTAVE Induction and
Sustain trials and showed a similar efficacy com-
pared to that of the global study population.?3
Real-life Japanese studies have reported week 8
clinical remission and response rates of 27.7—
50.5% and 46.6—66.3%, respectively.?427 They
have also reported that 41-43.5% and 45-47.1%
of patients showed remission and response at
weeks 48-52, respectively.2%27 These results were
also slightly numerically different from those of
our study, probably because of the difference in
the patients’ characteristics and the definitions of
clinical outcomes. Overall, the clinical effective-
ness outcomes of our study coincide with the data
from recent meta-analyses, including Western
and Eastern studies, which showed clinical remis-
sion and response rates of 47% and 64.2% at
weeks 12—-16 and 41.4% and 41.8% at month 12,
respectively.37

One of the strengths of our study is the report on
endoscopic outcomes, because week 16 endo-
scopic evaluation is mandatory for evaluating the
response to induction therapy with tofacitinib in
Korea. The OCTAVE trial showed that mucosal
healing, defined as MES<1 in our study, was
achieved in 28.4-31.3% of patients at week 8 and
in 37.4-45.7% of patients at week 52.12 The
Asian subgroup analysis of OCTAVE showed
similar results regarding endoscopic mucosal
healing, that is, in 24.2% of patients at week 8
and 45.5-57.1% of patients at week 52.2%> Cremer
et al.'* conducted a real-world study and reported
endoscopic remission (MES <1) as 50% at week
16, which was similar with our data.

During tofacitinib treatment in patients with UC
in our study, the laboratory values generally
showed improving trends: an increase in hemo-
globin and serum albumin and a decrease in serum
CRP. Previous studies also showed similar trends

for biochemical improvements after tofacitinib
treatment.!316-18,20,21.28 Previous studies have also
shown that higher serum CRP and lower serum
albumin levels are correlated with severe clinical
and endoscopic disease activities and poor prog-
nosis.3?®41 In addition, improvement in the serum
CRP and albumin within a short period after start-
ing the biologic treatment has been reported to be
related with better outcomes for UC patients.42-45
Hence, it can be suggested that biochemical
improvements observed in our study could reflect
clinical improvement during the tofacitinib
treatment.

When performing the logistic regression analysis
to determine the association between clinical out-
comes and several variables, missing values cause
the problem of excluding all data in the multivari-
able regression analysis. Unfortunately, there
were some variables with missing values in our
data albeit though the number of missing values
in each category was very small (range, 1-10). To
overcome this problem, we used the missing value
imputation technique, which allows for uncer-
tainty regarding the missing data by creating sev-
eral different plausible imputed data sets (10
imputed data sets in our study) and appropriately
combining the results obtained from each set. As
the pattern of missing data was arbitrary, we used
the MCMC method, which creates multiple
imputations using simulations from a Bayesian
prediction distribution for normal data.

In this study, a higher UCEIS at baseline was
negatively associated with clinical response and
steroid-free clinical response at week 52. Similarly,
Ishida er al. reported that a baseline UCEIS of =5
had a significantly lower tofacitinib-continuation
rate than those with a UCEIS of <5.28
Interestingly, a higher MES was not associated
with clinical response at week 52. It could be
regarded that baseline UCEIS can reflect clinical
outcomes and prognosis more accurately than
MES after the tofacitinib therapy, as the former
represents mucosal inflammation more precisely
than MES does.%%-%7 In contrast, previous treat-
ments with biologics did not affect the clinical
outcomes. Similar results have also been reported
by previous real-world studies.13:18:19:24 Together
with the results from the OCTAVE Induction
and Sustain trials,!2 these results reinforce the
role of tofacitinib as a second-line agent for those
exposed to biologics.48:49
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Our study also reported tolerable AEs during
tofacitinib treatment. The most common AE was
infections: Cytomegalovirus (CMYV) colitis in
4.1%, herpes zoster in 2.7%, and Clostridioides dif-
ficile (C. difficile) infection in 1.4% of patients.
These results were similar to those of other real-
world studies, which reported 3.4% of patients
with CMYV colitis, 0.9-10% of patients with her-
pes zoster, and 0.4-6.9% with C. difficile infec-
tion.13-16,18-22,24-27  Venous thromboembolism
developed in one patient (0.7%), whereas pulmo-
nary thromboembolism was not observed in our
study. These results are similar to those of other
real-world studies, which reported 0-1.3% of
patients developing venous thromboembolism
after tofacitinib therapy.1416-22,24,27

Our study, the largest-scale Asian study so far
showed the real-world effectiveness and safety of
tofacitinib in Korean patients with UC. However,
it has several limitations too. First, this was a ret-
rospective study with some missing data for some
patients. Applying strict methods of evaluation, if
the patients had missing clinical data, it was con-
sidered that they did not achieve clinical effective-
ness outcomes since then, and hence, they were
marked as ‘no responders’. If we had prospec-
tively collected the patient’s clinical data with less
missing data, we might have shown more accu-
rate and even better clinical outcomes. To mini-
mize the possibility of bias from the retrospective
nature of our study, all authors shared the defini-
tions of variables and outcomes and collected the
data based on those definitions. Second, because
this was a multicenter study, there could be a dis-
crepancy in managing and evaluating the patients.
However, because the guidelines for UC manage-
ment are widely applied>%3! and strict reimburse-
ment criteria are enforced in Korea for small
molecule treatments for UC, the discrepancy
between how doctors manage UC patients could
be minimized. Third, because FC levels were col-
lected for a few patients only, we could not incor-
porate the change in the FC levels after tofacitinib
treatment.

Conclusions

Tofacitinib was a clinically effective real-world
induction and maintenance treatment for Korean
patients with UC. The clinical outcomes were
similar to those of previously reported real-world
studies. In addition, the endoscopic activity scores
and laboratory results improved during the

treatment. The incidence of AEs was also similar
to that observed in other real-world studies, dem-
onstrating the absence of any new safety signal
associated with tofacitinib treatment.
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