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ABSTRACT
Objectives:  The aim was to define the effectiveness of tofacitinib and to characterize the patient 
population receiving tofacitinib in a real-world cohort clinical setting for ulcerative colitis (UC) in Finland.
Methods:  This is a retrospective non-interventional multicenter patient chart data study conducted in 
23 Finnish Inflammatory Bowel Disease (IBD) centers. Baseline demographic and clinical data, clinical 
remission, steroid-free remission rate and time to tofacitinib discontinuation, colectomy or UC-related 
hospitalization were studied.
Results:  The study included 252 UC patients of which 69% were male. Most patients had extensive 
disease (71%) and were bio-experienced (81%). Tofacitinib demonstrated positive treatment outcomes 
with clinical response, clinical remission, and steroid-free clinical remission at one year in 33%, 34% and 
31% of patients, respectively. Moreover, 64% of patients in pMayo remission at week 16 from the start 
of tofacitinib were still in remission at one year. Only no or mild disease activity compared to moderate 
activity at baseline was associated with a higher probability of achieving remission according to pMayo 
at six months, p = .008. Hospitalizations and/or colectomies during the study period (before treatment 
discontinuation/end of follow-up) were low (n = 24), with less than 5 colectomies.
Conclusions:  In this real-world cohort, including a majority of bio-experienced UC patients, tofacitinib 
was effective in achieving steroid-free clinical remission in a third of the population at one year. A 
majority of patients in remission at week 16 were also in remission at one year. Results are in line with 
earlier published real-world studies. Registration: ClinicalTrials.gov NCT05082428.

Introduction

Ulcerative colitis (UC) is a chronic inflammatory bowel dis-
ease (IBD) characterized by cycles of remission, and exacerba-
tion of inflammation, with a substantial impact on quality of 
life (QoL) [1]. Typical symptoms include bloody stools, diar-
rhea, urgency, and fatigue, and often the disease has consid-
erable consequences for work participation and sick leave [2]. 
The symptoms vary based on the severity and extent of the 
disease. The goal of treatment is the resolution of symptoms 
and deep remission, defined as durable symptomatic and 
endoscopic remission without corticosteroid therapy, as well 
as improvement of quality of life, and prevention of compli-
cations from the disease, such as surgeries, dysplasia, colorec-
tal carcinoma and hospital admissions [3,4].

Since the late 1990s, anti-tumour necrosis factor (TNF) 
treatment has significantly improved treatment outcomes. 
After that, other biological treatment options such as 

vedolizumab and ustekinumab have become available for the 
treatment of UC. However, approximately one-third of 
patients do not respond to biologic treatment and up to 20% 
per year lose response to anti-TNF agents after an initial 
improvement (secondary non-responders), leading to a dose 
escalation or a switch to another drug class [5]. Therefore, 
alternative treatment options for patients with UC are needed.

Tofacitinib is an oral Janus kinase (JAK) inhibitor for the 
treatment of UC that mediates signal-transduction activity of 
multiple cytokines that are integral to lymphocyte activation, 
function, and proliferation [6,7]. The efficacy and safety of 
tofacitinib has been demonstrated as induction and mainte-
nance therapy in 3 Phase 3, randomized, placebo-controlled 
trials (RCT) in patients with moderate to severe UC [8–10]. 
However, the study design and procedures in RCTs may not 
always reflect clinical practice and treatment patterns. Thus, it 
is of interest to clinicians and patients to describe outcomes 

© 2023 the author(s). Published by informa uK limited, trading as taylor & francis Group

CONTACT Pauliina Molander  pauliina.molander@hus.fi  abdominal center, Gastroenterology, Helsinki university Hospital, Helsinki, finland
 Supplemental data for this article can be accessed online at https://doi.org/10.1080/00365521.2023.2298361.

https://doi.org/10.1080/00365521.2023.2298361

this is an open access article distributed under the terms of the creative commons attribution-noncommercial-noderivatives license (http://creativecommons.org/licenses/by-nc-nd/4.0/), 
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any 
way. the terms on which this article has been published allow the posting of the accepted Manuscript in a repository by the author(s) or with their consent.

ARTICLE HISTORY
Received 4 October 2023
Revised 5 December 2023
Accepted 17 December 
2023

KEYWORDS
Inflammatory bowel 
disease; ulcerative colitis; 
tofacitinib; treatment 
outcome; real-world 
evidence

mailto:pauliina.molander@hus.fi
https://doi.org/10.1080/00365521.2023.2298361
https://doi.org/10.1080/00365521.2023.2298361
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1080/00365521.2023.2298361&domain=pdf&date_stamp=2023-12-29
http://www.tandfonline.com


2 P. MOLANDER ET AL.

in the environment where the drug will be used. Therefore, 
real-world evidence (RWE) has become increasingly import-
ant in providing additional evidence of treatment effective-
ness in clinical practice.

The aim of our study was to assess the real-world effec-
tiveness of tofacitinib as well as to characterize the patient 
population receiving tofacitinib for UC in a real-world clinical 
setting in Finland.

Material and methods

Study design

This is a retrospective non-interventional multicenter patient 
chart data study conducted in 23 Finnish IBD centers. Per the 
Act on Secondary Use of Health and Social Data 552/2019 (in 
Finnish: Laki sosiaali- ja terveystietojen toissijaisesta käytöstä), 
no consent, institutional review board or independent ethics 
committee was required. We included all adult (age ≥18 years) 
patients with a confirmed UC diagnosis (ICD-10: K51) between 
January 2010 and December 2021 who were prescribed 
tofacitinib for UC after 01 March 2019 (national reimburse-
ment decision). In Finland tofacitinib is reimbursed for the 
treatment of moderate to severe ulcerative colitis in adults, 
when response to either conventional immunosuppression 
therapy or biological therapy has been insufficient, the 
response has been lost, or the treatment has not been toler-
ated. The reimbursement is restricted to a medical statement 
from a specialized medical care unit or from a gastroenterol-
ogy specialist. Data collection was completed on 01 November 
2022. The main exclusion criteria were less than eight weeks 
of follow-up and a history of panproctocolectomy, ileal 
pouch-anal anastomosis (IPAA) or ileostomy.

Data collection

The data were collected from hospital electronic health 
records from all patient visits during the study period. The 
data have been generated as part of standard clinical care, 
treatment, and follow-up of ulcerative colitis patients in 
Finland. Gastroenterologists collected the data into an elec-
tronic data mining tool (eDMT), or Microsoft Excel form 
designed for the study. All investigators attended a training 
session before the start of the study to avoid possible errors 
in the data collection. Patients were followed until the end of 
tofacitinib use or data collection date.

Definitions

Clinical response and remission were assessed based on the 
partial Mayo (pMayo) score, including stool frequency, rectal 
bleeding, and physician’s global assessment, ranging from 0 
to 9 [11]. Endoscopic Mayo-subscore of ≥2 and fecal calpro-
tectin (FC) >250 mg/kg were used as indicators of active dis-
ease. Clinical remission was defined as a pMayo score of <2 
with a rectal bleeding sub score of 0. When endoscopic data 
were available, the full Mayo score was utilized for further 
analyses, with the definition of remission as ≤2 points with 

no individual sub score exceeding 1, and with a rectal bleed-
ing sub score of 0. Sustained remission was defined as 
patients being in remission throughout the estimated time 
intervals.

Treatment response was defined as a pMayo score 
decrease of ≥2 points and ≥25% from baseline, with an 
accompanying decrease of ≥1 point on the rectal bleeding 
sub score or an absolute rectal bleeding score of ≤1. Patients 
in remission and not having required corticosteroid treat-
ment within four weeks prior to the contact were stated as 
being in steroid-free remission.

Statistical analyses

Analyses were performed using R, version 4.0.3. Small patient 
numbers (1–4) were replaced by ‘<5’ and the corresponding 
percentages were replaced by ‘-,’ according to the guidelines 
set by permission authority Findata.

Data was analyzed at baseline, at week 8, at week 16, at 
week 24 and at week 52. For treatment outcomes at a spe-
cific timepoint, the measures were handled by carry forward 
imputation, i.e., the latest available measure was assumed to 
be unchanged until otherwise proven. The treatment out-
comes were reported for all patients on treatment at the 
timepoint, and the corresponding proportions were com-
puted of all patients on follow-up.

The competing-risk time-to-event model was fitted to esti-
mate time to clinical response, with time-to-event defined as 
time from index (initiation of tofacitinib) to clinical response 
(event), treatment discontinuation (competing event), or end 
of follow-up (censoring event). Patients with unknown pMayo 
score at baseline were excluded. The cumulative incidence as 
a function of time for both types of events was assessed, and 
the Aalen-Johansen state probabilities of the multistate 
model were illustrated. Time to composite endpoint (the ear-
liest event of treatment discontinuation, colectomy, or UC 
hospitalization) (event) or end of follow-up (censoring event) 
from index was assessed with the Kaplan–Meier method. A 
log-binomial generalized linear model was fitted to estimate 
which baseline clinical factors are associated with remission 
at 6 months from the index.

Results

Patient characteristics

The study included a total of 252 patients from 23 Finnish 
IBD centers in 16 out of 21 Finnish hospital districts with a 
catchment area covering 91% of the Finnish population. 
Patient characteristics are summarized in Table 1. More than 
two thirds (69%) of patients were male; the median age was 
36 years (IQR 27-49), and the median disease duration was 
five years (IQR 2-11). A vast majority had extensive disease 
(71%), whereas disease limited to the rectum (2%) was rare. 
Active disease at baseline was demonstrated clinically by an 
elevated pMayo score (median 5, IQR 3–6, data available in 
81% of patients), and biochemically by a substantially ele-
vated FC (median 1275 mg/kg, IQR 620–2672 mg/kg, data 
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available in 75% of patients), and a CRP slightly above refer-
ence (median 4 mg/l, IQR 4–9.5 mg/l, data available in 79% of 
patients). However, it is notable that 6% (14) of patients were 
in clinical remission at baseline. These patients were included 
in all analyses but were not able to reach a clinical response 
per our definition. All results included in the research proto-
col as well as patient numbers and missing values for 

baseline characteristics and outcomes at different data points 
are reported in the supplementary materials (Tables S3–S5).

A total of 91% (229/252) patients had previously been 
treated with corticosteroids and 88% (222/252) had 
received thiopurines. Moreover, a large majority of patients, 
81% (204/252), had previously been exposed to biological 
treatment, 63% (159/252) to infliximab, 24% (61/252) to 
adalimumab, 8% (20/252) to golimumab, 34% (85/252) to 
vedolizumab, and 8% (19/252) to ustekinumab. On aver-
age, 1.4 ± 1.0 biologicals had been used prior to tofacitinib. 
At baseline, 60% (n = 135) of patients were using 
corticosteroids.

Tofacitinib dose and dose changes
One-year follow-up data were available for 212 patients. 
Tofacitinib dosing patterns and concomitant corticosteroid 
and 5-ASA use at different data collection points are shown 
in Figure 1. Since this study describes treatments patterns in 
a real-life clinical setting, steroid tapering was not mandatory. 
In general, after initiation of tofacitinib, the aim is to taper 
the daily dose of corticosteroids with 5 mg every one to two 
weeks. At w8 35% (n = 76), at w16 18% (n = 37), at w24 17% 
(n = 31) and at w52 10% (n = 11) of patients were still on cor-
ticosteroids. Moreover, at w52, 24% (n = 51) of patients were 
still taking 5-ASA as a concomitant treatment. For all patients 
on treatment, the proportion of patients who have had a per 
label recommended induction dose of 10 mg twice daily for 
the whole eight or 16 weeks without any attempts to lower 
the dose were 70% (168/241) and 36% (91/251) respectively 
(Table S4). Notably, 14 patients received a tofacitinib induc-
tion dose of 10 mg twice daily for a maximum of 7 weeks. 
Patients with a higher dose (10 mg) of tofacitinib of the 
whole cohort and of those on treatment at different time 

Table 1. Baseline demographics of patients with uc treated with tofacitinib in 
finland.

total number of patients N 252

age, years, median (iQr) 36 (27–49)
Sex, male (%) 175 (69)
disease duration, years, median (iQr) 5 (2–11)
age at uc diagnosis, median (iQr) 28 (21–38)
Montreal classification (%)
 e1 5 (2)
 e2 67 (27)
 e3 180 (71)
Smoking, N = 239 (%)
 current 16 (7)
 ex-smoker 43 (20)
 non-smoker 161 (73)
Previous treatments, N (%)
 corticosteroids 229 (91)
 5-aSa 237 (94)
 azathioprine 182 (72)
 6-Mercaptopurine 93 (37)
 Methotrexate 23 (9)
 cyclosporin 21 (8)
 adalimumab 61 (24)
 infliximab 159 (63)
 Golimumab 20 (8)
 vedolizumab 85 (34)
 ustekinumab 19 (8)
therapeutic line, N (%)
 Bio-naïve 48 (19)
 Bio-experienced 204 (81)
 1 previous biological treatment 102 (50)
 2 previous biological treatments 68 (33)
 3–4 previous biological treatments 34 (17)

Figure 1. dosage patterns (represented as proportions of n divided by n) of patients on treatment at w8, w16, w24 and w52 (all patients on tofacitinib treatment, 
patients on tofacitinib 10 mg Bid, corticosteroids, and 5-aSa).

https://doi.org/10.1080/00365521.2023.2298361
https://doi.org/10.1080/00365521.2023.2298361
https://doi.org/10.1080/00365521.2023.2298361
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points during the study are presented in the supplemental 
material (Table S4).

Clinical outcomes
Out of those patients with available data by respective time 
points, 29% (63/219) of patients were in clinical remission 
(using pMayo) at w8, 37% (84/230) at w16, 35% (81/232) at 
w24, and 34% (68/202) at w52. Competing risk time- to 
-event model of time to response or discontinuation is shown 
in Figure 2. In patients using corticosteroids at baseline, less 
than five patients reached steroid-free clinical remission at 
w8, 29% (36/124) of patients reached steroid-free clinical 
remission at w16, 26% (32/124) at w24, and 30% (32/108) at 
w52. With respect to clinical response, requiring both base-
line data and respective timepoint data, 37% (76/203) had a 
response at w8, 45% (91/203) at w16, 43% (87/203) at w24, 
and 33% (58/174) at w52. Steroid-free clinical remission was 
achieved in 11% (23/219) of patients at w8, 32% (73/230) of 
patients at w16, and 30% (70/232) of patients at w24, and 
31% (63/202) of patients at w52.

When evaluating the proportion of patients in sustained 
remission from w8, 84% (53/63) were still in remission at 
w16, 63% (40/63) at w24, and 51% (28/55) at w52. Moreover, 
the proportion of patients in sustained remission from w16 
to w24 was 76% (64/84), and 64% (45/70) to w52. Steroid-free 
sustained remission from w16 to w24 was achieved in 73% 
(53/73) patients and to w52 in 61% (37/61) patients.

Of the 171 patients with a baseline FC more than 250 mg/
kg indicating active disease, 18% (31/171), 32% (55/171), 34% 
(58/171), and 31% (44/141) achieved an FC less than 250 mg/

kg at w8, w16, w24, and w52, respectively. The proportion of 
patients in remission according to pMayo or full Mayo or 
reaching FC level less than 250 mg/kg at different timepoints 
are presented in Figure 3. Mean FC changes from baseline 
and responders defined by FC reduction of ≥50%/75%/90% 
compared to baseline at different time points are presented 
in the supplementary materials (Table S4).

We tested the effect of duration of disease, disease activ-
ity, smoking status, and use of biological treatments before 
tofacitinib on clinical outcomes in multivariate regression 
analysis, Figure 4. The number of biological treatments used 
for UC prior to tofacitinib did not emerge as a risk factor for 
failing to achieve remission at 6 months. Only no or mild dis-
ease activity compared to moderate activity at baseline was 
associated with a higher probability of achieving remission 
according to pMayo score at 6 months (risk ratio 1.7 [1.12–
2.48]), p = .008.

Treatment discontinuation, hospitalization, or colectomy
Time to tofacitinib discontinuation, colectomy, or UC-related 
hospitalization was studied as a time to composite end-point 
mode. This endpoint consists mostly of drug discontinua-
tions. A total of 125 patients discontinued tofacitinib treat-
ment during the analyzed observation period. The reasons 
for tofacitinib discontinuation were not collected. The num-
bers of hospitalizations and/or colectomies during the study 
period (before treatment discontinuation/end of follow-up) 
were low (n = 24), with less than 5 colectomies. The median 
time to treatment discontinuation, hospitalization, or colec-
tomy was 14.3 months (IQR 10.0–24.8 months), Figure 5.

Figure 2. competing risk time-to-event model of time to response (red line) or discontinuation (blue line). proportion of patients who have not reached a 
response, nor discontinued is shown in grey. Shaded areas = 95% confidence interval.

https://doi.org/10.1080/00365521.2023.2298361
https://doi.org/10.1080/00365521.2023.2298361
https://doi.org/10.1080/00365521.2023.2298361
https://doi.org/10.1080/00365521.2023.2298361
https://doi.org/10.1080/00365521.2023.2298361
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Discussion

In this real-world, retrospective, observational study we 
demonstrated the treatment persistence and effectiveness of 
tofacitinib in a population of highly refractory UC patients. To 
our knowledge, our study is one of the largest of recently 
published real-world studies, providing valuable insight on 
the effectiveness of tofacitinib.

During the past decade, treatment options in IBD have 
expanded beyond anti-TNFs to include anti-integrins, IL12/23 
inhibitors, and JAK inhibitors. Despite promising RCT data on 
their efficacy, in daily clinical practice new drugs are much 
more often first introduced in patients who have failed ear-
lier and better-established treatments. Since the features and 
the course of the disease in these patients can be thought to 
be more aggressive, the results from RCTs cannot be applied 

Figure 3. Proportion (n divided by n) of patients in remission at different timepoints according to pMayo, full Mayo or achieving fc level <250mg/kg.

Figure 4. association of clinical factors with the probability of remission at 6 months using log-binomial regression.
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directly. Therefore, studies that evaluate the effectiveness of 
new treatment options in the real-world setting are relevant 
to confirm the clinical benefit of a given therapy and to 
guide therapeutic decisions.

In our study, the proportion of patients in clinical remis-
sion at w8 (29%) and at w16 (37%) was in line with most 
studies, demonstrating clinical remission rates from 21% to 
57% at w8 and from 32% to 51% during weeks 12–16 [12–
16]. However, results in these studies vary relatively widely, 
with remission rates up to 61% in a Korean study [17]. The 
variations can be explained at least by different patient pop-
ulations but also by different definitions for remission. It 
should therefore be noted that the definition of clinical 
remission in our study was stricter than in earlier published 
studies, which may explain the difference.

Despite the potentially rapid onset of response to tofaci-
tinib demonstrated in the RCTs, it is important to acknowl-
edge that response to tofacitinib can also occur with a 
significant delay, as shown in a small proportion of our 
patients finally responding far beyond 6 months from the 
start of tofacitinib. Moreover, 12% of our patients had not 
received a response as defined in this study, but were still on 
treatment at 52 weeks, indicating that they were already in 
remission before the initiation of tofacitinib or they had 
received other benefits from the treatment.

Furthermore, we demonstrated a steroid-free remission 
rate of 32% at w16, which fits well with the steroid-free 
remission rates of 25.0 and 44.3% in two real-world 
meta-analyses [18,19]. Moreover, the w16 steroid-free remis-
sion rate in our study exceeded the w8 remission results of 
the randomized, double-blind, placebo-controlled OCTAvE 
(tofacitinib) induction 1 and 2 trials of 18.5% and 16.6%, 
respectively [10]. An extended induction dose beyond 
8 weeks in approximately one third of the patients in our 
cohort may explain these differences. However, the 

steroid-free clinical remission rate of 31% at w52 in our 
study was lower than the steroid-free remission rates from 
32% to 61% demonstrated by earlier studies [12–17,20]. This 
may be explained by the more severe disease phenotype in 
our patients, based on the multiple biological treatments 
used prior to the start of tofacitinib. In our study, nearly 
one-third achieved 52w steroid-free remission. Only a few 
real-world studies have been published on outcomes of 
tofacitinib treatment beyond one year. A Dutch multicenter 
study [21] showed a steroid-free clinical remission rate of 
31.8% after 24 months of treatment, with approximately half 
of all patients (55.5%) having discontinued tofacitinib after a 
median duration of 13 weeks.

Increasing evidence suggests additional clinical benefits in 
achieving histologic healing in IBD, particularly UC [22]. 
Patients who achieve histologic healing have less long-term 
disease complications and are less likely to develop colorec-
tal dysplasia. Moreover, in UC patients who achieve endo-
scopic mucosal healing, histologic healing is further protective 
against disease flares, medical escalation, hospitalization, sur-
gery, and corticosteroid use [23,24]. So far only one study 
with tofacitinib exists to demonstrate an endo-histological 
healing rate of 11% at w8, 25% at w24, and 38% at w52 [12]. 
Due to a low number of performed endoscopies and a prob-
able simultaneous sampling bias, as active and more severe 
disease most probably easier triggers an endoscopic assess-
ment, histological remission was not selected as an assessed 
outcome in our study.

Based on our findings, only absent or mild disease activity 
compared to moderate disease activity at baseline was asso-
ciated with higher clinical remission rates according to pMayo 
at 6 months from the index, whereas duration of disease, 
smoking status, and history of biological treatment did not 
show any associations with clinical remission. A retrospective 
British observational cohort study [13] showed higher 

Figure 5. Survival without drug discontinuation, colectomy, or uc-related hospitalization.
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baseline CRP level and younger age to be associated with 
increased primary non-response rates, whereas in the Spanish 
Eneida Registry [15] baseline pMayo score was identified as 
the only short-term predictor of steroid-free remission. Also, 
the male sex has previously been associated with a reduced 
steroid-free remission rate in a meta-analysis [11]. However, 
in the OCTAvE induction 1 and 2 trials, tofacitinib efficacy 
was consistent regardless of CRP levels at baseline, baseline 
steroid use, or previous exposure to anti-TNF [10].

The significance of previous biological exposure for the 
outcome of tofacitinib therapy remains unclear. Although 
we could not demonstrate any differences in outcomes 
between bio-naïve and bio-experienced patients, a recently 
published Italian retrospective study [24] showed a drop in 
clinical remission rates from 66.7% in patients naïve to any 
biological therapy to 21.4% in patients using tofacitinib as 
fourth-line therapy, and further a significant difference in 
remission rate in patients taking tofacitinib as a first- or 
second-line option versus those taking tofacitinib as a third- 
or fourth-line option.

Our study has some limitations. As for all real-world stud-
ies, the major criticism is associated with the retrospective 
data collection and analysis. Moreover, due to the study set-
ting, the data for collected variables were not completely 
available for all patients at all time points and the analyses of 
response and remission did not take the discontinued 
patients into account. Endoscopic data were available only in 
a minority, which reflects to clinical practice, where the 
response to treatment is evaluated based on clinical symp-
toms combined with changes in FC concentration rather than 
endoscopies. In addition, due to the multicenter setting and 
large number of investigators, the analysis may have been 
impacted by data collection bias. Some safety concerns have 
been raised as a higher incidence of thrombotic, major 
adverse cardiovascular events and cancers with tofacitinib 
than with TNF inhibitors in patients with rheumatoid arthritis 
in a high cardiovascular risk study population has been pre-
sented [25–27]. Even as this risk was not reproduced in the 
UC studies, the question of safety has raised the expectation 
of real-world clinical studies. However, as the objective of our 
study was not to assess the safety of tofacitinib, no safety 
data were collected. Despite these limitations, we believe 
that this study, with a large number of patients included, 
reflects well the real-word situation and provides important 
data on the effectiveness and use of tofacitinib.

Conclusion

In our refractory population where a majority of patients 
had a history of at least one biological and tofacitinib was 
introduced as a late option, tofacitinib demonstrated posi-
tive treatment outcomes. The clinical response, clinical remis-
sion, and steroid-free clinical remission at one year were 
33%, 34% and 31%, respectively. Of those patients having 
achieved remission at week 16 from the start of tofacitinib, 
64% were still in remission at one year. In addition, after the 
start of tofacitinib, surrogate biomarkers reflecting disease 
activity decreased significantly.
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