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Abstract
Background: Methotrexate monotherapy is recommended as a maintenance therapy for 
Crohn’s disease (CD). However, long-term follow-up data are scarce.
Objectives: We aimed to examine the effectiveness and tolerability of methotrexate 
monotherapy in 94 CD patients from three inflammatory bowel disease Clinics in Korea.
Design: This was a multicenter retrospective observational study.
Methods: Patients with active CD treated with methotrexate monotherapy were included. 
Clinical characteristics, laboratory indicators, endoscopy indices were evaluated at baseline, 
6, 12, and 24 months. Independent factors associated with long-term clinical and endoscopic 
outcomes were determined.
Results: Methotrexate was administered orally (70.2%) or parenterally (29.8%). The mean 
methotrexate induction dose was 15.3 ± 0.4 mg/week, and the mean duration of therapy was 
26.2 months. Of 76 patients who were treated for >6 months, the clinical remission rates 
were 76.3%, 74.6%, and 80.0% at 6, 12, and 24 months, respectively, by per-protocol analysis. 
The mean CRP levels were 7.5 ± 1.3, 5.3 ± 1.2, 3.8 ± 0.7, and 2.6 ± 0.5 mg/L at 0, 6, 12, and 
24 months, respectively. Of 31 patients who underwent follow-up endoscopy after 27.5 months, 
the endoscopic remission rate was 38.7%. Baseline hemoglobin level <10 g/dL was a 
significant independent factor negatively associated with clinical remission at 6 [odds ratio 
(OR): 0.023, 95% confidence interval (CI): 0.003–0.206, p = 0.001] and 12 (OR: 0.079, 95% CI: 
0.009–0.699, p = 0.023) months. Parenteral administration was a significant independent factor 
positively associated with clinical remission (OR: 11.231, 95% CI: 1.027–122.811, p = 0.047) and 
endoscopic remission (hazard ratio: 4.711, 95% CI: 1.398–15.874, p = 0.012) at 12 months.
Conclusions: Methotrexate monotherapy was effective and tolerable as a maintenance 
therapy in CD patients.
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Introduction
Conventional immunomodulators, including thi-
opurines and methotrexate (MTX), are usually 
recommended for corticosteroid-refractory or 
corticosteroid-dependent inflammatory bowel 

disease (IBD) patients.1 Immunomodulators act 
by decreasing the inflammatory response, main-
taining clinical remission, and reducing the need 
for corticosteroids by preventing recurrence in 
IBD patients.2 In the recent era of biologics, 
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immunomodulators prevent antidrug antibody 
development when used in combination with bio-
logic agents.3 The recent  Selecting Therapeutic 
Targets in Inflammatory Bowel Disease 
(STRIDE)-II statement emphasized the treat-to-
target approach in IBD treatment with tight con-
trol of inflammation.4 However, achieving this 
target remains challenging owing to limitations in 
the number and effectiveness of IBD drugs. In an 
era where various biologic agents and small mol-
ecules are being developed, it is necessary to 
reconsider the position of immunomodulators to 
maximize their therapeutic effects.5

MTX, a folate antagonist, has been used as a 
first-line immunomodulator or an alternative 
agent to thiopurine therapy failure. However, in a 
recent randomized controlled trial (RCT), paren-
teral MTX monotherapy failed to prove superior-
ity over placebo in achieving clinical remission at 
week 48 in ulcerative colitis (UC) patients.5,6 
MTX monotherapy has been included in recent 
clinical guidelines for the treatment and remis-
sion maintenance of active Crohn’s disease 
(CD).7,8 Feagan et al. first demonstrated the 
effectiveness of intramuscular MTX at a dose of 
25 mg/week for 12 months in an RCT including 
thiopurine-naïve patients with CD.9 Although 
some studies have used MTX monotherapy in 
CD patients, its effectiveness, optimal adminis-
tration route, optimal dose, tolerability, and 
mucosal healing rate in a real-world clinical set-
ting remain uncertain.10

Herein, we analyzed the long-term clinical and 
endoscopic outcomes and the occurrence of 
adverse events after MTX monotherapy in CD 
patients, including those with a history of thiopu-
rine use. In addition, we identified independent 
factors associated with long-term clinical and 
endoscopic outcomes.

Materials and methods

Patient population and MTX therapy
From June 2007 to December 2022, all consecu-
tive CD patients who received MTX monother-
apy at three tertiary referral hospitals, including 
the IBD Clinic of Severance Hospital, Yonsei 
University College of Medicine (Seoul, Korea), 
Gangnam Severance Hospital (Seoul, Korea), 
and Seoul National University Bundang Hospital 
(Seongnam, Korea), were enrolled in this 

multicenter retrospective cohort study. A total of 
94 patients who were treated with either oral or 
parenteral MTX were included. The inclusion 
criteria were as follows: (i) age ⩾18 years; (ii) def-
inite diagnosis of CD according to the endo-
scopic, histological, or radiological criteria; and 
(iii) MTX monotherapy administration (concom-
itant use of 5-aminosalicylates or corticosteroids 
was allowed). The exclusion criteria were as fol-
lows: (i) patients treated with a combination of 
MTX and a biologic agent and (ii) those who 
were treated with MTX monotherapy for 
<4 months. Patients were identified using elec-
tronic medical records of all patients diagnosed 
with IBD at each institution. The reporting of this 
study conformed to the Strengthening the report-
ing of observational studies in epidemiology 
(STROBE) statement.11

Data collection and outcome definitions
The following data were retrospectively collected 
from electronic medical records: age; sex; disease 
duration; smoking history; body mass index; 
Montreal location and behavior of CD; bowel 
surgery history; medical history; levels of 
C-reactive protein (CRP); hemoglobin; albumin; 
and the administration route, dose, indication, 
and reason for discontinuation of MTX therapy.

The primary endpoint was clinical remission at 
6 months, and secondary endpoints were clinical 
remission at 12 and 24 months, CRP levels at 6, 
12, and 24 months, endoscopic remission, and 
adverse events of MTX monotherapy. We used 
the Crohn’s Disease Activity Index (CDAI) score 
system for assessment of clinical disease activity. 
Clinical remission was defined as a CDAI score 
⩽150, while endoscopic remission was defined as 
a Simple Endoscopic Score for Crohn’s Disease 
(SES-CD) of ⩽ 2.6,12 We defined transmural 
healing as a normal bowel wall thickness with the 
normalization of stratification and no hypervascu-
larization using cross-sectional imaging studies.13

Statistical analysis
The mean and standard deviation or median and 
range were calculated for all continuous variables, 
as appropriate. Multivariate logistic regression 
analyses were performed to identify independent 
factors affecting clinical remission with MTX 
monotherapy at 6 and 12 months, with adjust-
ment for age, sex, disease duration, smoking 
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history, body mass index, Montreal location and 
behavior of CD, bowel surgery history, medical 
history, levels of CRP, hemoglobin, and albumin, 
and administration route and dose of MTX. Cox 
proportional hazards analyses were performed to 
identify the independent factors affecting endo-
scopic remission with MTX monotherapy. 
Variables in univariate analysis with a p-value of 
<0.05 were included in the multivariate analysis. 
A p-value <0.05 was considered statistically sig-
nificant. All statistical analyses were performed 
using Statistical Package for Social Sciences 
(SPSS version 23.0; SPSS Inc., Armonk, NY, 
USA).

Results

Baseline patient characteristics
Mean age at initiation of MTX was 
31.3 ± 13.7 years, 62 patients (66.0%) were male, 
and the mean disease duration was 5.1 ± 6.8 years 
(Table 1). CD was predominantly located in the 
ileocolon (59 patients, 62.8%). The CD behavior 
was inflammatory in 55 patients (58.5%), stric-
turing in 23 (25.5%), and penetrating in 16 
(17.0%). Perianal lesions were observed in 51 
patients (54.3%), and 23 (24.5%) patients under-
went bowel surgeries. Sixty-one (64.9%) patients 
had been treated with thiopurines and seven 
(7.4%) had been treated with biologic agents 
before enrollment.

MTX monotherapy characteristics
MTX was administered orally (70.2%) or paren-
terally (29.8%) (Table 1). The mean MTX dose 
was 15.3 ± 0.4 mg/week (median, 15.0 mg/week; 
range, 7.5–25.0 mg/week) during the induction 
period and 14.1 ± 3.6 mg/week (median, 15.0 mg/
week; range, 7.5–25.0 mg/week) during the main-
tenance period (Table 1). The mean duration of 
MTX monotherapy was 26.2 ± 23.6 months 
(median, 17.1 months; range, 4.0–85.0 months) 
(Table 1). The main indication for MTX mono-
therapy was thiopurine intolerance (n = 48, 
51.5%) (Table 2). Other indications for MTX 
monotherapy included patients who were not 
previously treated with immunomodulators and 
those who were steroid-refractory or dependent 
(34.0%), failure of thiopurines (7.4%), failure of 
a biologic agent and thiopurine combination ther-
apy (6.4%), and failure of a biologic agent mono-
therapy (1.1%) (Table 2). Corticosteroids were 

Table 1. Baseline characteristics (N = 94).

Variables Total (N = 94)

Age at initiation of MTX, years 31.3 ± 13.7

Males 62 (66.0%)

Disease duration, years 5.1 ± 6.8

Smoking

 Never 79 (84.0%)

 Previous 11 (11.7%)

 Current 4 (4.3%)

BMI (kg/m2) 21.6 ± 3.7

Montreal location

 Ileum 25 (26.6%)

 Colon 10 (10.6%)

 Ileocolon 59 (62.8%)

Montreal behavior

 Nonstricturing, nonpenetrating 55 (58.5%)

 Stricturing 23 (25.5%)

 Penetration 16 (17.0%)

 Perianal lesion 51 (54.3%)

Previous bowel surgery 23 (24.5%)

Previous medication

 Thiopurine 61 (64.9%)

 Biologic agents 7 (7.4%)

  Infliximab 4 (4.3%)

  Adalimumab 1 (1.1%)

   Both infliximab and 
adalimumab

2 (2.1%)

CRP level, mg/L 7.0 ± 10.6

Hemoglobin level, g/dL 12.9 ± 2.2

Albumin level, g/dL 4.2 ± 0.7

Baseline CDAI score 117.4 ± 80.3

Baseline SES-CD score 6.8 ± 6.7

Initial administration route (oral) 66 (70.2%)

MTX dose (⩾15 mg/week) 69 (73.4%)

Variables are expressed as mean or n (%).
CDAI, Crohn’s Disease Activity Index; CRP, C-reactive 
protein; MTX, methotrexate; SES-CD, Simple Endoscopic 
Score for Crohn’s Disease.
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Table 2. Details of methotrexate drug use.

Variables Total (n = 94)

Indication for MTX

 Thiopurine intolerance 48 (51.1%)

 Failure of thiopurine 7 (7.4%)

 Failure of biologic agent monotherapy 1 (1.1%)

  Failure of biologic agent and thiopurine 
combination therapy

6 (6.4%)

 Immunomodulator naïve patients 32 (34.0%)

Reason for discontinue (n = 25)

 Intolerance 12 (12.8%)

 Clinical ineffectiveness 6 (6.4%)

 Self-interruption 5 (5.3%)

  Withdrawal due to achievement of clinical 
remission

2 (2.1%)

Adverse events of MTX (n = 14)

 Nausea 6 (6.4%)

 Increased liver enzyme levels 3 (3.2%)

 Infection (abdominal abscess) 1 (1.1%)

 Cytopenia 1 (1.1%)

 Fatigue 1 (1.1%)

 Cancer 1 (1.1%)

 Sweet syndrome 1 (1.1%)

Variables are expressed as n (%).
MTX, methotrexate.

continued in 15 patients (16.0%) during MTX 
monotherapy induction and was discontinued in 
13 patients (13.8%).

Adverse events
At least one adverse effect was reported in 14 
(14.9%) patients. Nausea was reported in six 
patients (6.4%); of these, five required MTX dis-
continuation. Liver enzyme abnormalities were 
reported in three patients (3.2%); of these, two 
required MTX discontinuation. Other adverse 

events included intra-abdominal abscess (n = 1, 
1.1%), cytopenia (n = 1, 1.1%), fatigue (n = 1, 
1.1%), rectal cancer (n = 1, 1.1%), and Sweet 
syndrome (n = 1, 1.1%) (Table 2).

Outcomes
First, we assessed the clinical remission rates 
according to the intention-to-treat analysis. The 
clinical remission was achieved in 58 of the 94 
patients at 6 months (61.7%), 44 of the 94 
patients at 12 months (46.8%), and 28 of the 94 
patients (29.8%) at 24 months. Next, per-proto-
col analysis was performed. A total of 76 patients 
who were treated with MTX monotherapy and 
followed up for >6 months were statistically ana-
lyzed. The mean CDAI scores were 117.4 ± 80.3, 
97.8 ± 97.8, 96.6 ± 80.3, and 84.7 ± 73.4 at 0, 6, 
12, and 24 months, respectively. Clinical remis-
sion was achieved in 58 of the 76 patients at 
6 months (76.3%), 44 of the 59 patients at 
12 months (74.6%), and 28 of the 35 patients 
(80.0%) at 24 months (Figure 1(a)). The mean 
CRP levels were 7.5 ± 1.3, 5.3 ± 1.2, 3.8 ± 0.7, 
and 2.6 ± 0.5 mg/L at 0, 6, 12, and 24 months, 
respectively (Figure 1(b)).

Logistic regression analysis was used to deter-
mine the effect of different variables on the 
maintenance of clinical remission with MTX 
monotherapy. Baseline hemoglobin level <10 g/
dL was a significant independent factor nega-
tively associated with clinical remission at 6 
[odds ratio (OR): 0.023, 95% confidence inter-
val (CI): 0.003–0.206; p = 0.001) (Table 3) and 
12 (OR: 0.079, 95% CI: 0.009–0.699, p = 0.023) 
(Table 4) months. Parenteral administration 
was a significant independent factor positively 
associated with clinical remission at 12 months 
(OR: 11.231, 95% CI: 1.027–122.811, 
p = 0.047) (Table 4).

A total of 31 patients underwent a follow-up endos-
copy after 27.5 months (median, 16.2 months; 
range, 6.0–85.3 months). Of these, 12 patients 
(38.7%) had achieved endoscopic remission 
(SES-CD ⩽2). The mean SES-CD scores were 
and 6.3 ± 7.9 and 6.8 ± 6.7 at baseline and follow-
up, respectively. Cox proportional hazard analysis 
determined that parenteral administration was the 
only significant independent factor positively asso-
ciated with endoscopic remission [hazard ratio 
(HR): 4.711, 95% CI: 1.398–15.874, p = 0.012] 
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Figure 1. (a) Per-protocol analysis of clinical remission rates at 6 months (76 patients), 12 months (59 
patients), and 24 months (35 patients), and (b) C-reactive protein levels at 0 months (76 patients), 6 months (76 
patients), 12 months (59 patients), and 24 months (35 patients) after methotrexate (MTX) combination therapy 
in patients with Crohn’s disease.
Analyses were performed using paired t-test. **p value <0.05, ***p value <0.001.

Table 3. Logistic regression analysis for clinical remission at 6 months.

Variables Univariate analysis

OR 95% CI p Value*

Age at initiation of MTX, years 0.994 0.959–1.031 0.754

Males 1.343 0.447–4.041 0.599

Disease duration, years 1.030 0.947–1.121 0.488

Current smoking 0.751 0.247–2.281 0.613

BMI (kg/m2) 1.067 0.919–1.238 0.397

Montreal location 0.684

 Ileum 1.000 Reference –

 Colon 0.750 0.141–3.999 0.736

 Ileocolon 1.417 0.430–4.665 0.567

Montreal behavior 0.590

 Nonstricturing, nonpenetrating 1.000 Reference –

 Stricturing 0.563 0.165–1.920 0.358

 Penetration 1.125 0.260–4.871 0.875

Perianal lesion 1.793 0.614–5.236 0.285

Previous surgery 0.489 0.150–1.593 0.235

Previous medication

 Thiopurine 1.440 0.490–4.234 0.508

 Biologic agents 0.999 NA NA

CRP level, mg/L (⩾5 mg/L) 0.943 0.317–2.808 0.916

(Continued)
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Table 4. Logistic regression analysis for clinical remission at 12 months.

Variables Univariate analysis Multivariate analysis

OR 95% CI p Value* OR 95% CI p Value*

Age at initiation of MTX, years 0.959 0.920–0.999 0.045 0.965 0.911–1.023 0.234

Males 1.875 0.567–6.203 0.303  

Disease duration, years 0.950 0.880–1.025 0.950  

Current smoking 0.369 0.093–1.471 0.158  

BMI (kg/m2) 1.018 0.869–1.192 0.826  

Montreal location 0.755  

 Ileum 1.000 Reference –  

 Colon 0.500 0.066–3.770 0.501  

 Ileocolon 0.667 0.175–2.538 0.552  

Montreal behavior 0.360  

 Nonstricturing, nonpenetrating 1.000 Reference –  

 Stricturing 0.444 0.111–1.786 0.253  

 Penetration 0.389 0.086–1.767 0.221  

Perianal lesion 3.867 1.117–13.380 0.033 3.321 0.646–17.086 0.151

Previous surgery 0.500 0.145–1.724 0.275  

Previous medication

 Thiopurine 0.185 0.037–0.917 0.039 0.152 0.019–1.222 0.076

 Biologic agents 0.999 NA NA  

CRP level, mg/L (⩾5 mg/L) 1.038 0.314–3.431 0.951  

Hemoglobin level (<10 g/dL) 0.150 0.031–0.736 0.019 0.079 0.009–0.699 0.023

Variables Univariate analysis

OR 95% CI p Value*

Hemoglobin level (<10 g/dL) 0.023 0.003–0.206 0.001

Albumin level (<3.5 g/dL) 0.300 0.055–1.644 0.165

Initial administration route (parenteral versus oral) 2.778 0.717–10.766 0.139

MTX dose (⩾15 mg/week) 0.714 0.204–2.501 0.599

*p Value for comparing clinical remission and non-remission in Crohn’s disease patients treated with MTX monotherapy.
BMI, body mass index; CRP, C-reactive protein; MTX, methotrexate; OR, odds ratio.

Table 3. (Continued)

(Continued)
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Table 5. Cox proportional hazards analysis for endoscopic remission.

Variables Univariate analysis

HR 95% CI p Value*

Age at initiation of MTX, years 0.879 0.770–1.003 0.055

Males 0.861 0.273–2.718 0.799

Disease duration, years 0.741 0.507–1.083 0.122

Current smoking 0.044 0.000–1817.3 0.565

BMI (kg/m2) 0.991 0.835–1.177 0.918

Montreal location 0.465

 Ileum 1.000 Reference –

 Colon 1.745 0.389–7.825 0.467

 Ileocolon 0.765 0.182–3.205 0.714

Montreal behavior 0.378

 Nonstricturing, nonpenetrating 1.000 Reference –

 Stricturing 0.247 0.031–1.936 0.183

 Penetration 0.572 0.073–4.480 0.595

Perianal lesion 1.059 0.319–3.519 0.925

Previous surgery 0.337 0.043–2.614 0.298

Previous medication

 Thiopurine 0.577 0.185–1.799 0.343

 Biologic agents 0.041 0.000–91.013 0.417

CRP level, mg/L (⩾5 mg/L) 0.025 0.000–3.541 0.144

Hemoglobin level (<10 g/dL) 0.996 0.127–7.807 0.997

Table 4. (Continued)

Variables Univariate analysis Multivariate analysis

OR 95% CI p Value* OR 95% CI p Value*

Albumin level (<3.5 g/dL) 0.316 0.056–1.776 0.191  

Initial administration route (parenteral 
versus oral)

8.815 1.061–73.259 0.044 11.231 1.027–122.811 0.047

MTX dose (⩾15 mg/week) 0.438 0.107–1.785 0.249  

*p Value for comparing clinical remission and non-remission in Crohn’s disease patients treated with MTX monotherapy.
BMI, body mass index; CRP, C-reactive protein; MTX, methotrexate; OR, odds ratio.

(Continued)
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Figure 2. Cumulative endoscopic remission rates stratified according to the administration route of 
methotrexate in patients with Crohn’s disease (31 patients).

Variables Univariate analysis

HR 95% CI p Value*

Albumin level (<3.5 g/dL) 1.085 0.137–8.594 0.938

Initial administration route (parenteral versus oral) 4.711 1.398–15.874 0.012

MTX dose (⩾15 mg/week) 1.043 0.281–3.868 0.950

*p Value for comparing endoscopic remission and non-remission in Crohn’s disease patients treated with MTX 
monotherapy.
BMI, body mass index; CRP, C-reactive protein; HR, hazards ratio; MTX, methotrexate.

Table 5. (Continued)

(Table 5, Figure 2). A total of 37 patients under-
went a follow-up cross-sectional imaging study 
after 25.3 months (median, 20.1 months; range, 
3.4–85.4 months). Of these, 12 patients (32.4%) 
achieved transmural healing.

MTX monotherapy was discontinued in 25 
patients primarily owing to intolerance (12.8%). 
Other reasons included clinical ineffectiveness 
(6.4%), self-interruption (5.3%), and withdrawal 
after achievement of clinical remission (2.1%) 
(Table 2).

Discussion
IBD is characterized by chronic relapsing inflam-
mation of the gastrointestinal tract with an often 
unpredictable course, even while on the best cur-
rently available therapeutic options.14–16 Despite 

availability of several biologic agents and small 
molecules, many patients require a more effective 
therapeutic option for CD.17,18 Therefore, we 
sought to demonstrate the effectiveness of MTX 
monotherapy, which may be an optimal treat-
ment strategy in CD patients.

Using the large-scale data from the IBD 
BioResource (United Kingdom), Wang et al.19 
reported that 1042 biologic-naïve IBD patients 
were treated with MTX monotherapy (791 CD, 
251 UC, and 15 unclassified IBD); MTX mono-
therapy was discontinued in 17.4% owing to 
intolerance.19 After a median of 2 years of MTX 
monotherapy, the effectiveness, which was 
defined as no escalation of medication or surgery, 
is reportedly 35.5% in UC and 26.7% in CD.19 
Older age, shorter disease duration, and ileoco-
lonic type of CD are positively associated with the 
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effectiveness of MTX monotherapy.19 Although 
the study had the strength of a large sample size, 
the optimal route and dose of MTX or past thio-
purine medication history were not analyzed. In 
addition, it was limited by the fact that the clinical 
outcome evaluations relied on patients’ subjective 
perceptions rather than objective indicators. 
Hong et al.20 reported that the clinical response to 
MTX monotherapy was 65.9% in 85 Korean CD 
patients. Furthermore, they demonstrated that 
parenteral administration was the only factor 
associated with response to MTX monotherapy.20 
Although clinical outcomes at 6 months after 
MTX monotherapy in CD patients were ana-
lyzed in the study by Hong et al., the long-term 
clinical outcomes or endoscopic remission were 
not evaluated. Mosonero et al. reported the 
short-term clinical response and remission rate 
after MTX monotherapy in CD patients after 
failure of treatment with anti-tumor necrosis fac-
tor alpha to be 60% and 30%, respectively. 
Additionally, they reported a long-term clinical 
effectiveness of 82% and 74% at 12 and 
24 months, respectively.21 Furthermore, they 
determined that short-term clinical remission at 
12–16 weeks is significantly associated with long-
term MTX maintenance.21 Reports on the 
mucosal healing rate of MTX monotherapy in 
CD patients are scarce. Some small sample-sized 
studies have reported mucosal healing rates of 
39.0–47.4% with MTX monotherapy22–24; others 
have reported mucosal healing rated of only 
9.5–11.0%.19,25

We analyzed the effectiveness of MTX mono-
therapy during the mean 26.2 months in CD 
patients; the clinical remission rates were 76.3%, 
74.6%, and 80.0% at 6, 12, and 24 months, 
respectively. Additionally, we demonstrated an 
endoscopic remission rate of 38.7%. Adverse 
events were reported in 14 patients (14.9%), and 
MTX monotherapy was discontinued in 12 
patients (12.8%).

To our knowledge, this is the first study to evalu-
ate the independent factors associated with endo-
scopic remission after MTX monotherapy in CD 
patients. Parenteral administration of MTX was 
positively associated with clinical and endoscopic 
remission. The relative bioavailability of oral 
MTX to subcutaneous MTX is 0.73–0.86; fur-
thermore, the pharmacokinetic profiles are sig-
nificantly varied.26,27 In particular, since MTX is 

absorbed in the small bowel, the bioavailability of 
oral drugs in CD patients with severe small 
bowel inflammation varies greatly and is difficult 
to predict. Our results suggest that the paren-
teral route could contribute to achieving deep 
mucosal healing, which is the recommended tar-
get in the recent STRIDE-II strategy.4 There 
was no significant difference in the clinical and 
endoscopic outcomes of MTX monotherapy 
between thiopurine-naïve and thiopurine-treated 
patients in our study. Therefore, MTX mono-
therapy could be considered as a first-line immu-
nomodulator or an alternative for patients who 
responded poorly to thiopurine therapy. The rea-
sons for this are that the mechanism of thiopurine 
resistance is different from that of MTX. Also, 
thiopurines are not immunogenic. Moreover, a 
considerable number of patients who were unable 
to tolerate thiopurine-associated side effects were 
included in the study.

Gastrointestinal complications such as nausea, 
vomiting, and diarrhea are the most common and 
well-known early side effects of MTX. Although 
nausea is common, it can be prevented by the 
concomitant use of folic acid or antiemetics. 
Hepatotoxicity due to the accumulation of metab-
olites, cytopenia, and teratogenicity are late side 
effects of MTX. Our study demonstrated that the 
incidence of the side effects of MTX was lower 
than preconceived. In patients of East Asian ori-
gin, the frequency of thiopurine-induced bone 
marrow suppression is high; however, that of 
MTX-induced cytopenia is low. Therefore, MTX 
treatment is beneficial in patients at a higher risk 
of cytopenia, such as those with NUDT15 
mutations.

Our study had several limitations. First, although 
the sample size was larger than that in other stud-
ies, it was still small, and the study population 
was heterogeneous because of its retrospective 
design. In particular, the number of patients who 
underwent follow-up endoscopy was small. 
Nevertheless, the details of MTX treatment, lab-
oratory findings, and endoscopic data were ana-
lyzed. Additionally, the effect of MTX 
administration route, MTX dose, and previous 
immunomodulator use on the clinical and endo-
scopic outcomes following MTX monotherapy in 
CD patients were evaluated. Second, endoscopic 
response was evaluated only in some patients at 
inconsistent time points.
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Conclusion
In conclusion, our study showed that MTX mon-
otherapy can be used in adult IBD patients, with 
an acceptable effectiveness and tolerability pro-
file. Additionally, we found that the parenteral 
administration of MTX was superior to oral 
administration in terms of clinical and endoscopic 
remission.
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