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necrosis factor α antibody (aTNF) in the early 2000s and now 

includes a variety of drugs with different mechanisms of ac-

tion, such as aTNF, anti-interleukin-12/23 antibodies, anti-

α4β7 integrin antibody, and Janus kinase (JAK) inhibitors. Al-

though these drugs have broadened the treatment options for 

patients, their therapeutic efficacy is limited,1-8 thereby com-

plicating the selection of the appropriate drug in real-world 

clinical practice.

JAK inhibitors are orally administered small molecule com-

pounds used to treat various immunological diseases, such as 
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Background/Aims: Tofacitinib (TFB), filgotinib (FIL), and upadacitinib (UPA) are Janus kinase (JAK) inhibitors approved for 
moderate-to-severe ulcerative colitis (UC). The appropriate positioning of each JAK inhibitor in the treatment algorithm, how-
ever, is unclear. Furthermore, real-world efficacy of JAK inhibitors for patients with UC and prior anti-tumor necrosis factor α 
antibody (aTNF) treatment are not fully investigated. We compared the efficacy and safety of 3 JAK inhibitors in patients with 
UC, considering their prior aTNF exposure. Methods: A retrospective study was conducted in patients with UC who started 
TFB, FIL, or UPA at 2 academic centers. This propensity score-matched cohort study assessed the effectiveness of the 3 JAK 
inhibitors for UC in patients with and without prior aTNF exposure, comparing steroid-free clinical remission and response 
rates after 8 weeks. Results: Among 274 patients who met the inclusion criteria, 145 experienced aTNF exposure (TFB: 59.2%, 
100/169; FIL: 34.5%, 20/58; UPA: 53.2%, 25/47). Based on propensity score-matching, UPA led to a higher steroid-free clinical 
remission rates than TFB (adjusted odds ratio [aOR], 5.57; 95% confidence interval [CI], 1.42–21.90) or FIL (aOR, 9.00; 95% CI, 
1.42–57.10) in patients exposed to aTNF. Steroid-free clinical remission and clinical response rates did not differ significantly 
between each group in patients non-exposed to aTNF. The incidence of adverse events was slightly higher with UPA than TFB 
or FIL. Conclusions: UPA may be more effective for UC than TFB or FIL, especially in patients with previous aTNF exposure, 
although consideration should be given to adverse events. (Intest Res 2025;23:464-474)
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ORIGINAL ARTICLE

INTRODUCTION

Ulcerative colitis (UC) leads to chronic relapsing and refracto-

ry inflammation of the entire colon. Medical treatment of UC 

has markedly advanced since the introduction of anti-tumor 
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rheumatoid arthritis and psoriasis.9,10 For UC, tofacitinib (TFB) 

entered clinical use in 2018, followed by filgotinib (FIL) and 

upadacitinib (UPA), all of which demonstrated significant 

clinical improvement compared with placebo in phase III tri-

als.6-8 Each drug has a slightly different selectivity for JAK1 and 

JAK3.11 Direct comparisons of their efficacy and safety in real-

world clinical practice are available,12-14 but a detailed analysis 

of the 3 JAK inhibitors, including FIL, has not yet been fully ex-

plored. In addition, the real-world efficacy of JAK inhibitors for 

patients with/without prior aTNF exposure is unclear. Patients 

failing first-line aTNF treatment are at increased risk for treat-

ment failure to second-line biologics.15,16 Direct real-world 

comparisons of the efficacy of second-line JAK inhibitors, 

however, have not yet been reported. This study compared the 

efficacy and safety of 3 JAK inhibitors in a real-world setting 

using propensity score (PS) matching, focusing on patients 

with UC and considering their prior exposure to aTNF.

METHODS

1. Ethical Considerations
This study was approved by the Hyogo Medical University In-

stitutional Ethics Review Board (approval number: 4263) and 

ethical approval was also obtained from Kitasato University 

Kitasato Institute Hospital. The study was conducted accord-

ing to the tenets of the Declaration of Helsinki. Because of the 

retrospective nature of the study, the requirement for written 

informed consent was waived and the use of an opt-out con-

sent approach was approved by the ethics review board.

2. Study Design and Participant Selection
This study was a retrospective observational study of adult pa-

tients with moderate-to-severe UC treated with TFB, FIL, or 

UPA between May 2018 (TFB approval date) and February 

2024 at 2 territory specialist centers in Japan that included 

both university and non-university hospitals. Inclusion criteria 

for this study were patients ≥ 18 years of age with a confirmed 

diagnosis of UC based on clinical assessments, endoscopy, 

and histology,17 UC disease activity at the start of treatment 

(partial Mayo score [PMS] ≥ 3),18 and 8-week follow-up after 

the start of treatment. Patients previously treated with other 

JAK inhibitors, poor treatment compliance, and taking immu-

nosuppressive drugs other than prednisolone and immuno-

modulator were excluded. Patients treated with TFB received 

10 mg twice a day, patients treated with FIL received 200 mg/

day, and those treated with UPA received 45 mg/day for 8 

weeks of remission induction.

3. Data Collection
At inclusion, the following characteristics were collected from 

each participant for daily clinical practice records: age, sex, 

disease duration, disease location, disease activity, laboratory 

data (serum C-reactive protein [CRP], white blood cell count, 

serum albumin), concomitant use of steroid, and previous 

treatment with biologics (infliximab, adalimumab, golimum-

ab, ustekinumab, mirikizumab, vedolizumab). All adverse 

events were collected and categorized using terms from the 

U.S. Food and Drug Administration.19 Worsening of UC was 

not included as an adverse event.

4. Outcomes and Definition
The primary outcome was the rates of steroid-free clinical re-

mission and clinical response after 8 weeks ( ± 2 weeks) of 

treatment with JAK inhibitors (TFB, FIL, or UPA) in patients 

with UC and a history of aTNF exposure. Secondary outcomes 

included steroid-free clinical remission and clinical response 

rates after 8 weeks of treatment with JAK inhibitors in all par-

ticipants and steroid-free clinical remission and clinical re-

sponse rates after 8 weeks of treatment with JAK inhibitors in 

patients with UC and no history of aTNF exposure. The steroid-

free clinical remission and clinical response rates after 8 weeks 

of treatment with a JAK inhibitor in older UC patients ( ≥ 65 

years) and the adverse events of each drug were also evaluat-

ed. Clinical remission was defined as PMS ≤ 2 and a rectal 

bleeding subscore of 0. Clinical response was defined as a de-

crease of ≥ 3 points or ≥ 30% from the baseline PMS at the start 

of treatment, and a decreased rectal bleeding subscore of ≥ 1 

point or a score of 0 or 1.2,20 A primary non-response to aTNF 

was defined as an inadequate response and failure to achieve 

clinical improvement, while a secondary non-response to 

aTNF was defined as initial clinical improvement but failure to 

maintain clinical improvement during the course of treatment.

5. Statistical Analysis
Categorical variables are expressed as proportions and were 

compared using Fisher exact test or the chi-square test. Ordi-

nal variables were compared using the Kruskal-Wallis test. 

Mean values were compared by one-way analysis of variance 

analysis in the case of a normal distribution and the Kruskal-

Wallis test in the case of a non-normal distribution. The ste-

roid-free clinical remission and clinical improvement rates af-

ter 8 weeks of treatment with TFB, FIL, or UPA were com-
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pared between the 2 groups using logistic regression analysis, 

respectively. We used 1:1 PS matching to adjust for baseline 

confounders of treatment in each treatment group with a cali-

per of 0.2 standard deviations of the logit of the PS. PS were 

generated using multivariate logistic regression with covari-

ates for the variables potentially affecting treatment: sex, age, 

disease duration, baseline corticosteroid use, serum albumin, 

serum CRP, and PMS. PS analyses were performed in 2 groups 

each. After matching, adjusted odds ratios (aOR) and 95% 

confidence intervals (CI) were calculated for steroid-free clini-

cal remission and clinical response rates after 8 weeks of treat-

ment in each of the 2 groups. EZR (version 1.67, Saitama Med-

ical Center, Jichi Medical University, Saitama, Japan) was used 

for all analyses and a two-sided P-value < 0.05 was considered 

to indicate a significant difference.

RESULTS

1. Participants
The baseline characteristics of the participants are shown in 

Table 1. We enrolled 381 patients with moderate-to-severe UC 

who received JAK inhibitors (196 patients in the TFB group, 

94 in the FIL group, and 91 in the UPA group) (Fig. 1). Among 

the 381 patients, (1) 14 were < 18 years of age, (2) 33 had dis-

ease activity not meeting the criteria at the start of treatment, 

(3) 2 were unable to be followed for the 8-week treatment 

course (1 transfer, 1 self-interruption), (4) 1 demonstrated 

poor compliance with oral medication, (5) 3 had missing lab-

oratory data, (6) 54 were previously treated with other JAK in-

hibitors. Finally, a total of 274 patients comprising 169 patients 

in the TFB group, 58 patients in the FIL group, and 47 patients 

in the UPA group were included in the present study (Fig. 1). 

Table 1. Characteristics of Study Population

Characteristic Tofacitinib (n=169) Filgotinib (n=58) Upadacitinib (n=47) P-value 

Male sex 108 (63.9) 35 (60.3) 33 (70.2) 0.571

Age (yr) 40±15 42±15 40±16 0.603

Disease duration (yr) 6.7±7.5 8.0±8.0 7.0±7.6 0.554

Disease location 0.591

   Proctitis 2 (1.2) 3 (5.2) 1 (2.1)

   Left-sided colitis 35 (20.7) 6 (10.3) 7 (14.9)

   Extensive colitis/pancolitis 132 (78.1) 49 (84.5) 39 (83.0)

Response to 5-ASA/steroid

   5-ASA intolerance 37 (21.9) 4 (6.9) 8 (17.0) 0.036

   Steroid refractory 69 (40.8) 9 (15.5) 23 (48.9) <0.001

   Steroid dependent 82 (48.5) 22 (37.9) 18 (38.3)

Baseline corticosteroid use 35 (20.7) 9 (15.5) 8 (17.0) 0.571

No. of previous biologic agents 0.417

   0 61 (36.1) 27 (46.6) 13 (27.7)

   1 66 (39.1) 12 (20.7) 19 (40.4)

   ≥2 42 (24.9) 19 (32.8) 15 (31.9)

Previous aTNF treatment 100 (59.2) 20 (34.5) 25 (53.2) 0.005

No. of aTNF treatment 0.024

   1 76 (45.0) 17 (29.3) 22 (46.8)

   ≥2 24 (14.2) 3 (5.2) 3 (6.4)

Disease activity

   PMS 5.8±1.7 4.9±1.8 6.3±1.6 <0.001

   Albumin (g/L) 4.0±2.2 4.0±0.5 3.6±0.7 0.422

   CRP (mg/L) 10.1±15.5 5.0±7.6 23.0±36.2 <0.001

Values are presented as number (%) or mean±standard deviation.
5-ASA, 5-amion salicylic acid; aTNF, anti-tumor necrosis factor α antibody; PMS, partial Mayo score; CRP, C-reactive protein.
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The number of patients previously treated with aTNF was 100 

in the TFB group, 20 in the FIL group, and 25 in the UPA group. 

The 3 groups did not differ significantly in terms of age, sex, 

duration of disease, extent of disease, rates of concomitant ste-

roid use at the start of treatment, or number of previous bio-

logic agents. The proportion of patients treated with aTNF was 

significantly lower in the FIL group (34.5%, 20/58) than in the 

TFB group (59.2%, 100/169) or the UPA group (53.2%, 25/47, 

P = 0.005). PMS was significantly lower in the FIL group than 

in the other 2 groups (TFB vs. FIL vs. UPA: 5.8 ± 1.7 vs. 4.9 ± 1.8 

vs. 6.3 ± 1.6, P < 0.001). The serum CRP level was also lower in 

the FIL group than in the other 2 groups (TFB vs. FIL vs. UPA: 

10.1 ± 15.5 mg/L vs. 5.0 ± 7.6 mg/L vs. 23.0 ± 36.2 mg/L, P < 0.001) 

(Table 1).

2. Overall Effectiveness Outcomes
The overall steroid-free clinical remission rates after 8 weeks 

of treatment did not differ significantly between the 2 groups 

(TFB vs. FIL vs. UPA: 44.4% vs. 41.4% vs. 55.3%) (Fig. 2). Simi-

larly, the overall clinical response rates did not differ signifi-

cantly between the 2 groups after 8 weeks of treatment (TFB 

vs. FIL vs. UPA: 66.3% vs. 60.3% vs. 70.2%) (Fig. 2). The 2 groups 

were then compared after PS matching using sex, age, disease 

duration, baseline corticosteroid use, serum albumin, serum 

CRP, and PMS as covariates to adjust for baseline confounding 

factors. No difference was detected between the FIL and TFB 

groups or between the UPA and TFB groups in terms of ste-

roid-free clinical remission or clinical response (Fig. 3, Supple-

mentary Tables 1 and 2). The UPA group had higher steroid-

Fig. 1. Flowchart of group identification of patients treated with tofacitinib (TFB), filgotinib (FIL), and upadacitinib (UPA). aNo clinical ac-
tivity was defined as a partial Mayo score ≤2. JAKi, Janus kinase inhibitors; aTNF, anti-tumor necrosis factor α antibody.
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Fig. 2. Steroid-free clinical remission and clinical response rates 
at week 8 in patients with ulcerative colitis treated with tofacitinib 
(TFB), filgotinib (FIL), and upadacitinib (UPA). Clinical remission was 
defined as partial Mayo score (PMS) ≤2 and a rectal bleeding 
subscore of 0. Clinical response was defined as a decrease ≥3 
points or ≥30% from the baseline PMS at the start of treatment.
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free clinical remission and response rates than the FIL group 

(Fig. 3, Supplementary Table 3).

In older patients with UC, the overall steroid-free clinical re-

mission rates after 8 weeks of treatment did not significantly 

differ between the 2 groups (TFB vs. FIL vs. UPA: 42.8% [6/14] 

vs. 50.0% [3/6] vs. 83.3% [5/6]) (Supplementary Fig. 1).

3. �Effectiveness in Patients with/without a History of 
aTNF Exposure

We next compared the steroid-free clinical remission and re-

sponse rates after 8 weeks of treatment in each of the 2 groups, 

using PS matching as described above, according to whether 

the patients had prior aTNF exposure. When the rates of the 2 

groups were compared with respect to previous aTNF expo-

sure, no differences were detected (Fig. 4). After 8 weeks of 

treatment in patients with a history of aTNF exposure, the pri-

mary outcome of the study, the UPA group had a significantly 

higher steroid-free clinical remission rates than the TFB group 

(UPA vs. TFB, 65.0% vs. 25.0%: aOR, 5.57; 95% CI, 1.42–21.90; 

P = 0.01), and the FIL group (UPA vs. FIL, 75.0% vs. 25.0%: aOR, 

9.00; 95% CI, 1.42–57.10; P = 0.02) (Figs. 4 and 5). Steroid-free 

clinical remission and response rates did not differ significant-

Fig. 3. Steroid-free clinical remission rates and clinical response rats after 8 weeks of treatment with tofacitinib (TFB), filgotinib (FIL), and 
upadacitinib (UPA) between 2 groups, respectively in total population after propensity score analysis. (A) FIL and TFB. (B) UPA and TFB. (C) 
IPA and FIL.
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ly between the TFB and FIL groups (Figs. 4 and 5). Among pa-

tients with aTNF failure status, the effectiveness of the 3 JAK 

inhibitors was slightly higher in the secondary non-response 

group than in the primary non-response group (Supplemen-

tary Fig. 2). 

4. Adverse Events
Safety data were collected in patients with UC treated with 

TFB, FIL, or UPA during the first 8 weeks of treatment. Table 2 

shows the overall adverse events for each drug. Overall ad-

verse events were 16%, 14%, and 36% in the TFB, FIL, and UPA 

groups, respectively. Treatment was discontinued due to ad-

Table 2. Safety Data of Tofacitinib, Filgotinib, and Upadacitinib in Total Ulcerative Colitis Patients

Variable Tofacitinib (n=169) Filgotinib (n=58) Upadacitinib (n=47)

Adverse event 27 (16.0) 8 (14.0) 17 (36.0)

   Pyrexia  8 (4.7) 0 4 (8.5)

   Opportunistic infection 10 (5.9) 2 (3.4)  5 (10.6)

      Nasopharyngitis   8 (4.7) 0 3 (6.4)

      COVID-19 infection   1 (0.6) 2 (3.4) 1 (2.2)

      Pneumonia  1 (0.6) 0 0

      Catheter infection 0 0 1 (2.2)

   Serious infection 0 0 0

   HZ 1 (0.6) 2 (3.4) 0

   DVT/PE 0 0 0

   Pericarditis 0 0 1 (2.2)

   Cold sore 1 (0.6) 0 1 (2.2)

   Acne 2 (1.1) 0 2 (4.2)

   Stomatitis 1 (0.6) 0 1 (2.2)

   Headache 3 (1.8) 0 1 (2.2)

   Leukopenia (<3,000/μL) 2 (1.2) 1 (1.7) 2 (4.2)

   Elevated liver enzymes 0 1 (1.7) 0

Serious adverse event 0 0 0

Adverse event leading to discontinuation 8 (4.7) 3 (5.2) 5 (10.6)

Values are presented as number (%).
COVID-19, coronavirus disease 2019; HZ, herpes zoster; DVT, venous thromboembolism; PE, pulmonary embolism.

Fig. 5. Comparison of steroid-free clinical remission and clinical response rates at week 8 between each pair of drugs among 3 Janus ki-
nase inhibitor groups with exposure to anti-tumor necrosis factor α antibody after one-to-one propensity score matching. aP<0.05. TFB, 
tofacitinib; FIL, filgotinib; UPA, upadacitinib.
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verse events in 5% of patients in the TFB group, 5% in the FIL 

group, and 11% in the UPA group, with suspected pyrexia be-

ing the main cause of discontinuation other than UC disease 

progression (Table 2). In the TFB group, 21.4% of older pa-

tients (n = 14) experienced adverse events. There were no ad-

verse events in the FIL (n = 6) or UPA (n = 6) groups. 

DISCUSSION

Three JAK inhibitors, TFB, FIL, and UPA, are commercially 

available for moderate-to-severe UC in 2024. This study is the 

first to compare the outcomes of the 3 JAK inhibitors by PS 

matching according to prior aTNF exposure. Our findings re-

vealed that UPA had a higher steroid-free clinical remission 

rates than TFB and FIL in the population with previous aTNF 

exposure and was more effective than FIL in the total popula-

tion. The incidence of adverse events was also slightly higher 

for UPA compared with TFB and FIL.

TFB mainly inhibits JAK1 and JAK3, while FIL and UPA 

mainly inhibit JAK1.11 Although there are some real-world re-

ports for each drug, no direct comparisons of the outcomes of 

these 3 drugs have been published. In many countries, the use 

of JAK inhibitors is approved only for patients with prior expo-

sure to aTNF; therefore, JAK inhibitors are used mostly in pa-

tients previously treated with aTNF. In recent years, however, 

the range of available advanced therapies has expanded and 

JAK inhibitors are increasingly being introduced in patients 

without prior aTNF exposure.

The number of reports on the effectiveness of treatment 

with a new JAK inhibitor in patients previously treated with 

other JAK inhibitors is limited. Friedberg et al.21 reported that 

all patients previously treated with TFB achieved clinical re-

mission with UPA after 8 weeks and Boneschansker et al.12 re-

ported that UPA led to a high clinical response in patients pre-

viously treated with TFB. For comparing the outcomes of the 

3 JAK inhibitors in the present study, patients previously treat-

ed with a JAK inhibitor were excluded from this study, given 

the possibility that earlier treatment with other JAK inhibitors 

might affect the outcome of the new JAK inhibitor.

We demonstrated that the UPA group had a significantly 

higher steroid-free clinical remission rates than the FIL group 

in the overall patient population after PS matching. The UPA 

group also tended to have a higher steroid-free clinical remis-

sion rates than the TFB group, but the difference was not sta-

tistically significant. In the U-ACHIEVE induction trial, 26.0% 

and 72.6% of patients receiving UPA achieved clinical remis-

sion and clinical response, respectively, at 8 weeks.8 In the SE-

LECTION trial, 18.2% and 59.1% of the patients receiving FIL 

achieved clinical remission and clinical response, respectively, 

at 10 weeks,7 and in the OCTAVE Induction 1 trial, 18.5% and 

59.9% of the patients receiving TFB achieved clinical remis-

sion and clinical response, respectively, at 8 weeks.6 Interest-

ingly, a few studies have reported that UPA is more effective 

than TFB in the treatment of patients with UC.13,14 Although 

above trials differed respect to patient background, observa-

tion period, and definition of clinical remission and response, 

UPA tended to show slightly higher treatment effectiveness 

than TFB and FIL. Of note, in the present study we excluded 

the patients who had a history of prior treatment with JAK in-

hibitors, resulting in more precise comparison of efficacy 

among JAK inhibitors in the treatment of UC. Moreover, we 

exactly assessed pre-treatment disease activity and outcome 

by using PMS, bringing reliable data to compare the efficacy of 

JAK inhibitors in the treatment of UC. Therefore, our obtained 

data that UPA tends to be effective than TFB or FIL, which is 

compatible with previous studies,13,14,22 may be reliable.

We also revealed that the UPA group had a significantly 

higher steroid-free clinical remission rates than the TFB and 

FIL groups in patients with UC and prior aTNF exposure but 

not in patients with UC and no prior aTNF exposure. Burr et 

al.23 examined the relative efficacy of biologic therapies and 

small molecules in network analysis and showed that UPA 

ranked first for clinical remission both in patients naïve to 

aTNF and in those previously exposed to aTNF. In patients 

previously exposed to aTNF, TFB had the second highest rates 

of clinical remission compared with placebo,24 while FIL 

showed no significant difference compared with placebo.7 Lu 

et al.24 reported that FIL had a similar effect on efficacy as TFB 

among both biologic-naïve and biologic-experienced cohorts, 

similar to our result. Traves et al.11 indicated that UPA (30 mg 

once daily) had a significantly greater inhibitory effect on the 

JAK1-dependent pathway than FIL (200 mg once daily). These 

results suggest that UPA potentially achieves higher clinical ef-

fectiveness, especially in an aTNF-exposed cohort. In the 

United States, JAK inhibitors are recommended to use for 

moderate-to-severe UC patients who have had an inadequate 

response or intolerance to aTNFs,25 whereas strict strategy 

have not been determined in the use of JAK inhibitors for the 

treatment of UC in Asian countries. Our present study should 

be noteworthy since UPA is suggested to be more effective 

rather than TFB or FIL in UC patients with previous aTNF ex-

posure in Japan as well as Western countries.
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On the other hand, it should be noted that all JAK inhibitors 

are equally effective in cases without aTNF exposure. Our 

background data before PS matching showed that FIL was 

used for patients with relatively mild activity, indicating that 

FIL is preferably prescribed for patients with milder disease in 

clinical practice. Akiyama et al.26 showed from their real-world 

data that it is preferable to start FIL in cases with milder dis-

ease activity after failure of the first biologic therapy. Gros et 

al.27 also showed low albumin ( < 3.6 mg/dL) was associated 

with lower FIL persistence. 

Safety issues should be considered in drug selection. In our 

study, FIL was likely to have fewer adverse events, such as in-

fections, compared with TFB and FIL. FIL has a higher selec-

tivity for JAK1-dependent signaling pathways compared with 

TFB and UPA and the lowest inhibitory activity of JAK2-depen-

dent and JAK3-dependent signaling pathways. Traves et al.11 

suggested that these differences in JAK pathway inhibitory ef-

fects might provide a mechanistic rationale for their safety pro-

files. 

Saruta et al.28 assessed the cost-effectiveness of all biologics 

and small molecule therapies for patients with moderate-to-

severe UC in biologic failure and biologic-experienced popu-

lations. UPA was considered a cost-effective option based on 

its lower cost to achieve clinical remission in bio-experienced 

populations and its ability to achieve a clinical response in 

both bio-naïve and bio-experienced populations. FIL had a 

lower cost per clinical remission than TFB and UPA in a bio-

naïve population. Although the effectiveness of the 3 drugs did 

not differ significantly in the bio-naïve population after PS 

matching, these results indicate that FIL may provide good ef-

fectiveness for patients with milder clinical disease activity, 

UPA may have a stronger effect even for aTNF-experienced 

patients, and TFB can be used in active patients in a balanced 

manner. 

The prevalence of UC in older patients is increasing in Asia.29-31 

The use of JAK inhibitors might be beneficial in those patients 

but the safety and efficacy of JAK inhibitors in patients with 

older age-onset UC remains unclear. JAK inhibitors are primar-

ily metabolized by the liver or kidneys,32 and the functions of 

these organs are frequently impaired in older patients. Thus, 

disturbed metabolization of JAK inhibitors might be more like-

ly in patients with older age-onset UC, which could increase 

the risk of adverse events in those patients. In addition, JAK in-

hibitors increase the risk of various infections, including herpes 

zoster,33-35 suggesting that older patients with suppressed im-

munity taking JAK inhibitors could be at higher risk of infec-

tion. Moreover, JAK inhibitors, compared with aTNF, are asso-

ciated with a higher risk of major cardiac events and venous 

thromboembolism in older patients.36 Together, these findings 

emphasize the importance of caution regarding treatment 

with JAK inhibitors, as sufficient safety data are lacking and the 

efficacy of JAK inhibitors in older patients with UC is unclear. 

In this context, the present study demonstrated that treatment 

outcomes with each JAK inhibitor were similar between pa-

tients ≥ 65 years of age and those < 65 years of age; severe ad-

verse events were not observed in older patients. Thus, careful 

administration of JAK inhibitors in older patients with UC may 

be permissible when other effective treatment options are 

lacking.

The strength of the present study is that it directly compared 

the outcomes of treatment with 3 JAK inhibitors under condi-

tions that reduced differences in the patient background by 

using PS matching. Differences in efficacy according to the 

presence or absence of prior aTNF exposure were also dem-

onstrated using PS matching. This study has some limitations. 

First, this study was a retrospective design involving a relative-

ly small number of patients, especially FIL and UPA, because 

these were approved for the treatment of UC in Japan within 

the last 2 years. Furthermore, in order to compare the effec-

tiveness among JAK inhibitors more precisely, we excluded 

the patients who had a history of prior treatment with JAK in-

hibitors and moreover, conducted PS matching to adjust for 

baseline confounders. Although biases based on the study de-

sign cannot be eliminated, we believe that definite enrolment 

was advantageous to obtain more reliable data. Second, this 

study lacked the data of endoscopic examination and bio-

markers before and after treatment. Third, long-term out-

comes were not investigated because of the short period of 

time since FIL and UPA were approved. 

In conclusion, UPA may be the most effective JAK inhibitor, 

especially for patients with UC and prior aTNF exposure, but 

the potential for adverse events must be considered.
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