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Article 
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Ulcerative Colitis: A Retrospective Study of 
Remission Rates, Maintenance at 52 Weeks, Drug-
Specific Maintenance, and Safety 
Ayumi Ito *, Teppei Omori, Shinichi Nakamura and Katsutoshi Tokushige 

Department of Gastroenterology, Tokyo Women’s Medical University, Tokyo, Japan; 
teppei.webmail@gmail.com (T.O.); shinichi.ige@twmu.ac.jp (S.N.); ktoku@pg7.so-net.ne.jp (K.T.) 
* Correspondence: Correspondence: ito.ayumi@twmu.ac.jp 

Abstract: Background and Aim: Tacrolimus is highly effective in intractable ulcerative colitis, but 
maintenance may be problematic. This study examined 52-week maintenance and adverse events. 
Methods: This retrospective study of patients who used tacrolimus from April 2009 to December 
2021 (N = 136) examined remission induction rates and background factors in the remission (n = 
108) and non-remission groups (n = 28); 52-week maintenance; drug-specific maintenance 
(azathioprine [n = 58] vs. tacrolimus [n = 12] and vs. biological product [Bio, n = 8]); and adverse 
events. Results: The mean observation period was 1230±175 days. Remission occurred in 72.7%. 
Significant differences were observed in sex and endoscopic score (before treatment and 2 weeks 
after tacrolimus trough levels). Maintenance rate at 52 weeks was 61.6%; significant differences were 
observed in sex, hospitalization duration, and prednisolone during hospitalization (P < 0.05). Drug-
specific 52-week maintenance was 67% with azathioprine, 54% with tacrolimus, and 37% with Bio. 
No tacrolimus-related serious adverse events occurred that led to discontinuation. Discussion: 
Remission was more common in women with improved endoscopic scores after tacrolimus trough 
levels and patients with improved endoscopic scores after tacrolimus therapy. Remission 
maintenance was more common in women with a long hospitalization at remission and high total 
steroid dose. Results suggest that treatment with adequate prednisolone use during the period with 
more inflammation may improve subsequent maintenance. Conclusions: In intractable ulcerative 
colitis, tacrolimus can induce remission even in patients who cannot use azathioprine for 
maintenance. Remission can be maintained with azathioprine, tacrolimus, or a Bio. 

Keywords: azathioprine; biological products; remission induction; tacrolimus; ulcerative colitis 
 

1. Introduction 

Ulcerative colitis (UC) is a chronic inflammatory bowel disease. Cases of UC have increased 
globally and are expected to continue to increase [1]. In recent years, new UC drugs have become 
available [2]. However, intractable and severe cases are treated with either tacrolimus (TAC), a 
calcineurin inhibitor, or infliximab, a biological product (Bio). TAC is a very potent drug [2,3]. 
Because it is used to treat intractable and severe UC, the rate of colectomy due to relapse at 52 weeks 
after remission induction is high, i.e., 20% to 30% [4]. 

In intractable UC, an important treatment goal is preventing relapse after achieving remission 
with TAC. Maintenance therapy is often performed with azathioprine (AZA), which is generally used 
as an immunomodulator [5]. AZA has long been used as maintenance therapy, and its effectiveness 
has been confirmed [6].  

However, it may cause serious adverse events (AEs), such as cytopenia, hepatic disorder, and 
alopecia totalis [7]. The gene NUDT15 was shown to be involved in AEs during AZA treatment, so 
serious AEs can now be avoided by examining NUDT15 [8]. However, in clinical practice, it can be 
difficult to predict mild to intermediate AEs during AZA treatment solely by assessing NUDT15. 

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
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When patients who have been using AZA as maintenance therapy develop relapse, some may have 
to switch from AZA to an antibody preparation, e.g., a Bio. 

The new drugs in UC include anti-TNF-α inhibitors (adalimumab [ADA]), anti-integrin agents 
(vedolizumab [VED]) and interleukin 12/23 antagonists (ustekinumab [UST]) [2]. Therefore, this 
retrospective study aimed to examine the rate of remission induction with TAC, general and drug-
specific maintenance rates, and safety. 

2. Methods 

2.1. Participants 

Study 1 included patients who used TAC from April 2009 to December 2021 (N = 136); Study 2 
included patients who achieved remission and were followed for 52 weeks (N = 99) (Figure 1); and 
Studies 3 and 4 examined drug-specific maintenance and included patients who used a single 
maintenance drug (N = 78). 

 

Figure 1. Flow of participants receiving tacrolimus therapy for intractable ulcerative colitis. TAC, 
tacrolimus. 

2.2. Methods 

Study 1 evaluated the rate of remission induction with TAC. In patients who achieved remission 
(remission group, n = 108) and those who did not (non-remission group, n = 28), the following 
background factors were compared: sex, age at onset, affected area, duration of disease, clinical 
activity index (CAI, Lichtiger score) before TAC therapy, hemoglobin (Hb), albumin (Alb), C-reactive 
protein (CRP), endoscopic scores (Mayo, Ulcerative Colitis Endoscopic Index of Severity [UCEIS]), 
total prednisolone (PSL) dose during hospitalization, time (days) to trough, and endoscopic scores at 
2 weeks after achieving trough levels [9–11]. Study 2 evaluated maintenance rate at 52 weeks after 
remission induction with TAC. In patients who achieved maintenance up to 52 weeks (maintenance 
group, n = 51) and those who did not (non-maintenance group, n = 48), the following background 
factors were examined: sex, age at onset, affected area, duration of disease, presence or absence of 5-
aminosalicylic acid (5-ASA) allergy and AZA intolerance, history of AZA use, CAI before TAC 
therapy, Hb, Alb, CRP, endoscopic scores (Mayo, UCEIS), duration of hospitalization, and total PSL 
dose during hospitalization. Study 3 compared patients according to the maintenance drug used: 
AZA (n = 58) vs. TAC (n = 12) and AZA vs. Bio (n = 8); the Bio group included the following drugs: 
ADA (n = 2), VED (n = 5), and UST (n = 1). The following maintenance rates and patient characteristics 
were examined by drug: sex, age at onset, age, affected area, duration of disease, presence or absence 
of 5-ASA allergy and AZA intolerance, history of AZA use (yes/no), CAI (Lichtiger score) before TAC 
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therapy, Hb, Alb, CRP, endoscopic scores (Mayo, UCEIS), duration of hospitalization, and total PSL 
dose during hospitalization. Study 4 examined AEs by drug. 

TAC was given at 0.025 to 0.075 mg/kg body weight twice daily before breakfast and dinner. 
Blood samples were collected every other day for measurement of TAC levels until the target blood 
concentration was reached. The TAC dose was adjusted to reach the target trough concentration of 
10 to 15 ng/mL blood within two weeks of starting TAC remission induction therapy. Then, at 2 to 3 
weeks after the TAC concentration was within the target range, the dose was adjusted again to reach 
a new lower target concentration of 5 to 10 ng/mL. The target concentration was also set at 5 to 
10 ng/mL, when TAC was used for longer than 90 days as maintenance therapy [3]. 

Remission was defined as a CAI score less than or equal to 4 at 4 weeks after TAC induction 
therapy and thereafter. Maintenance was defined as requiring none of the following during the 
course of observation: high-dose IV PSL (0.5 kg/day); switch to a Bio or Janus kinase inhibitor; TAC 
re-administration; re-induction of remission by escalating doses to obtain high blood trough 
concentrations (≥ 10 ng/dL); or surgery. Maintenance drugs were defined as drugs used as 
maintenance therapy after remission induction (within 180 days of TAC therapy), and the following 
comparisons were performed: AZA group (n = 58) vs. TAC group (n = 12) and AZA group vs. Bio 
group (n = 8: ADA, n = 2; VED, n = 5; UST, n = 1). The TAC and Bio groups included only patients 
without concomitant AZA use. 

2.3. Statistical analysis 

Results are presented as number of patients or mean ± standard deviation (SD). Groups were 
compared with the Mann-Whitney and chi-square tests. Maintenance rates were determined by the 
Kaplan-Meier estimator and compared by the log-rank test. A p value less than 0.05 was considered 
significant. Statistical analysis was performed with JMP Pro16 (Statistical Discovery, SAS). 

2.4. Ethical considerations 

The study protocol was reviewed and approved by the ethics review committee of Tokyo 
Women’s Medical University (approval number: 2022-0143). Written and verbal informed consent 
was obtained from all patients. 

3. Results 

3.1. Observation period 

The mean observation period was 1230 ± 175 days. 

3.2. Remission induction and background factors 

Study 1 remission was induced in 72.7% of patients (Figure 1). In the non-remission maintenance 
group, a significant difference in remission maintenance was observed between the sexes (M/F; 
remission group 62/46, non-remission group 23/5; P = 0.016). 

Significant differences were observed in pretreatment endoscopic scores: Mayo scores were 2.9 
± 0.2 in the remission group and 2.7 ± 0.4 in the non-remission group (P = 0.0018), and the respective 
UCEIS scores were 6.5 ± 0.7 and 4.7 ± 6.9 (P = 0.025). Endoscopic scores 2 weeks after achieving TAC 
trough were also significantly different: Mayo scores were 1.7 ± 0.7 in the remission group and 2.5 ± 
0.7 in the non-remission group (P = 0.0009), and the respective UCEIS scores were 2.5 ± 0.7 and 6.0 ± 
0.7 (P = 0.0047). No significant differences were observed in any background factors (Table 1). In 
summary, for remission induction, significant intergroup differences were observed in sex and 
endoscopic scores before treatment and 2 weeks after achieving TAC trough. 
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Table 1. Clinical characteristics of the total UC patient series. 

 

Younger  

  (<65 yrs old) 

n=116 

     Elderly 

(≥65 yrs old) 

n=21 

p-value 

Gender, male:female 76:40 9:12 0.052 

Age (yrs) 39.4 ± 11.7 68.9 ± 6.2 <0.0001 

Age at onset (yrs) 32 ± 12.6 59.8 ± 11.6 <0.0001 

罹病期間 7.9 ± 7.6 9.4 ± 10.1 0.923 

Site involved 

left-sided colitis/total colitis 

 

31 / 85 

 

3 /18 

 

0.202 

Concomitant drugs:    

5-ASA 102 (87.9%) 14 (66.7 %) 0.022 

PSL 111 (95.6%) 18 (85.7%) 0.072 

Immunomodulator 33 (28.4 %) 6 (28.5%) 0.99 

生物学的製剤 37 (31.9 %) 3 (14.2 %) 0.102 

Admission date:    

CAI on admission 13.0 ± 2.8 13.2 ± 2.8 0.754 

Hb on admission (g/dl) 12.2 ± 2.2   11.3 ± 1.4 0.035 

Alb on admission (g/dl) 3.4 ± 0.6 3.0±0.5 0.012 

CRP on admission (mg/dl) 3.9 ± 5.6 5.0 ± 5.8 0.035 

eGFR on admission (ml/min) 89.8 ± 23.5 64.7 ± 14.7 <0.001 

Cr on admission (ml/min) 0.82 ± 0.8 0.8 ± 0.1 0.266 

Mayo score on admission 2.8 ± 0.3 2.9 ± 0.2 0.3873 

UCEIS score on admission 6.4 ± 1.1 6.7 ± 0.9 0.3704 

Time to achieve the target TAC trough 

level (days) 
2.7 ± 1.9 3.2 ± 2.5  0.5879 

Length of hospital stay (day) 32.8 ± 12.6 30.7 ± 12.7 0.7335 

Concomitant disease:*あり 37 56 <0.0001 
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Cardiovascular disease (atrial 

fibrillation/ cardiomyopathy/ 

hypertension) 
4 (0 / 0 / 3) 8 (2 / 0 / 8) <0.0001 

Gastrointestinal disease (gastric ulcer) 0 1 0.0183 

Liver disease (hepatitis B/ hepatitis C, 

fatty liver/ PSC) 
5 (0/1/3/1) 2 (1/0/1/0) 0.26 

Pulmonary disease (Asthma ,Asthma 

and COPD Overlap,pneumocystis 

pneumonia/ interstitial pneumonia) 

2 (1 / 0 / 0 / 1 / 0) 4 (1 / 1 / 0 / 0 / 2) 0.0033 

Renal disease (Interstitial Nephritis/ 

Renal Transplantation/ 

Diabetic Kidney Disease) 

2 (1 / 1 / 0) 1 (0 / 0 / 1) 0.3814 

Neurological disease (cerebral 

infarction/ Parkinson disease/brain 

artery) 

2 ( 0 / 0 / 2) 3 (1 / 1 / 1) 0.0191 

Mental illness (bipolar disorder/ 

depression/ insomnia) 
8 (0/3/5) 8 (1 / 2 / 3) 0.0018 

Metabolic disease* (thyroid disease, 

hyperlipidemia/ hyperuricemia, 

diabetes) 

5 (0/ 5 / 0 / 0) 7 (3/ 2 / 1 / 1) <0.0001 

Orthopedic disease (osteoporosis/ 

cervical disc herniation/ spinal canal 

stenosis) 

5 (5 / 0 / 0) 10 (5 / 2 / 3) 0.04 

Autoimmune disease (rheumatoid 

arthritis/ Hashimoto disease/ 

Takayasu's disease, systemic lupus 

erythematosus) 

2 (0/ 0 / 1 / 1) 3 (1/ 1 / 1 / 0) 0.0191 

Ophthalmologic disease (glaucoma/ 

cataract) 
2 (0 / 2) 5 (2 / 3) 0.0005 

Cancer 

(Uterine cancer Renal cancer Prostate 

cancer) 

0 4 (1 / 1 / 1 / 1) <0.0001 

CCI 0.42 ± 0.74 1.76 ± 0.94 <0.0001 

 
Data are the mean±SD or the number of patients.CCI, Charlson comorbidity index; Cr, Creatinine clearance; 

CRP, C-reactive protein; EAI, endoscopic activity index; eGFR, glomerular filtration rate; Hb, hemoglobin; 

ns, not significant; estimated  UCEIS, Ulcerative Colitis Endoscopic Index of Severity. 

*Some patients had more than one disease. 
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3.3. Maintenance at 52 weeks and patient characteristics 

Study 2 in the Kaplan-Meier analysis, the 52-week maintenance rate was 61.6% (Figure 2). In the 
non-remission maintenance group, significant differences were observed in sex, total PSL dose 
during hospitalization, and duration of hospitalization (Table 2). No significant intergroup 
differences were observed in any other background factors (Table 2). 

 

Figure 2. Maintenance rate at 52 weeks after remission induction with tacrolimus in patients with 
intractable ulcerative colitis. TAC, tacrolimus. 

Table 2. Remission induction rate and side effects. 

 

Younger 

(<65 yrs old) 

n=116 

Elderly 

(≥65 yrs old) 

n=21 

p-value 

Patients achieving remission (%) 93 (80.1 %) 14 (66.6 %) 0.1862 

Total adverse effects of TAC: 40 8 0.7507 

tremor 22 4 0.8426 

Headache 2 2 0.0981 

nausea 1 0 0.5632 

renal impairment 14 4 0.4721 

hyperglycemia 1 0 0.5632 

*Some patients had more than one complication. 

3.4. Maintenance rates and patient characteristics by drug 

Study 2 no significant differences were observed in the 52-week maintenance rates in the AZA 
vs. TAC group or in the AZA vs. Bio group (Table 3, Figure 3-1,2). With respect to patient 
characteristics, a significant difference was found in the numbers of patients with AZA intolerance 
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(P = 0.0043; Table 3). No significant intergroup differences were observed in the other background 
factors (Table 3). 

Table 3. Duration of tacrolimus administration and renal function. 

 

Younger 

(<65 yrs old) 

n=110 

Elderly 

(≥65 yrs old) 

n=19 

p-value 

TAC administration period(day) 254.4 ± 251.1 156.6 ± 146.6 0.0489 

GFR before TAC administration 90.7 ± 22.3 64.7 ± 14.7 <0.0001 

GFR after TAC administration    

After 2 weeks 86.7 ± 28.4 65.5 ± 16.9 0.0002 

Percent change in eGFR after 

2 weeks of TAC administration 
-3.6 ± 22.2 3.1 ± 23.7 0.2107 

After 4 weeks 85.4 ± 24.1 65.9 ± 18.6 0.0005 

Percent change in eGFR after 4 weeks of 

TAC administration 
-6.2 ± 24 2.3 ± 19.4 0.0971 

After 12 weeks 82.9 ± 24.3 61.3 ± 16.4 <0.0001 

Percent change in eGFR after 12 weeks of 

TAC administration 
-10 ± 26.4 -3.2 ± 23.9 0.4459 

After 24 weeks 78.2 ± 21.5 59.6 ± 15.8 0.0001 

Percent change in eGFR after 24 weeks of 

TAC administration 
-15.8 ± 25.4 -10 ± 28.6 0.1851 

eGFR after 48 weeks of discontinuation 83.8 ± 18.5 62.8 ± 12.9 <0.0001 

Percent change after 48 weeks of 

discontinuation 
-5 ± 18.1 -0.9 ± 18.1 0.2752 
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Figure 3-1. Maintenance rate by drug in patients with intractable ulcerative colitis after remission 
induction with tacrolimus. AZA, azathioprine; Bio, biological product; TAC, tacrolimus. 

 
Figure 3-2. Comparison of maintenance rates by drug in patients with intractable ulcerative colitis 
after remission induction with tacrolimus. AZA, azathioprine; Bio, biological product; TAC, 
tacrolimus. 

3.5. AEs 

Study 4 AEs observed at the time of remission induction with TAC included tremors (23 
patients), renal disorder (9 patients), and headache (4 patients). During maintenance therapy, in the 
AZA group 4 patients had headache, 7 had cytopenia, 5 had nausea, 4 had hepatic disorder, 3 had 
hair loss (1 of these patients had alopecia totalis), and 2 had pneumonia; in the TAC group, 6 patients 
had tremors, and 4 had renal disorder; and in the Bio group, 2 patients had pneumonia, 1 had 
influenza, and 2 had pneumomediastinum. Breakdown of adverse effects associated with biologics: 
pneumonia (n=1) and influenza (n=1) in ADA, pneumonia (n=1) in VED and (n=2) in UST resulted in 
pneumomediastinum. 
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4. Discussion 

4.1. Rate of remission induction and background factors 

The rate of remission induction was higher than that reported in a previous study [3]. Remission 
was induced in female patients with high endoscopic scores at the time of remission, long 
hospitalization periods, high total steroid doses, and low endoscopic scores 2 weeks after achieving 
TAC trough levels. Various studies have evaluated sex-dependent differences in UC; however, 
whether such differences are involved in the prognosis of the disease remains unclear. Although no 
differences between the sexes were observed in the drug treatment of UC, women have been reported 
to avoid surgery more often than men do [12]. In addition, women maintain compliance with oral 
administration better than men [13]. These aspects might have affected the high rate of remission 
induction observed among female patients. 

In addition, with respect to long hospitalization periods and high total steroid doses, remission 
induction might be affected by adequate treatment with steroids when inflammation is most 
prominent. Steroids are very effective in UC and are often used to treat moderate to severe UC, with 
proven benefits [14,15]. However, they are associated with various AEs, so it is important to avoid 
performing steroid treatment aimlessly over a long period of time [2,16]. 

The present study revealed that remission can be induced in patients with reduced endoscopic 
scores 2 weeks after achieving TAC trough levels, even if pretreatment endoscopic scores were high. 
These findings suggest that remission may be more easily induced in patients with good response to 
TAC from an early stage. Endoscopic scores 2 weeks after achieving TAC trough levels may be a 
potential prognostic factor for remission induction. 

4.2. Maintenance rate at 52 weeks and patient characteristics 

Reports on medium- to long-term maintenance with TAC are scarce. Most studies focused on 
the avoidance of surgery and reported rates of 49.9% at 1 year after TAC induction therapy and 37.8% 
at 2 years [17]. Compared with these reports, the 52-week maintenance rate in the present study 
(61.6%) is considered to be high; it may have been higher because of the relatively long-term use of 
TAC (about 180 days). Various studies have examined the duration of TAC use [4]. Generally, TAC 
is used to induce remission and AZA is used as maintenance therapy [3]. The duration of TAC use 
for inducing remission is likely to change depending on how remission induction is perceived. In 
Japan, guidelines recommend roughly 90 days’ TAC use, whereas European Crohn’s and Colitis 
Organisation guidelines recommend about 180 days’ use [2]. Based on previous reports, adequate 
duration of TAC may promote colonic mucosal healing and maintain long-term remission [3,18]. 
However, long-term use of TAC requires careful follow-up. 

One study found that infliximab, which is also used as remission induction therapy for severe 
UC, maintained clinical response after a median of 33 months in 68% of patients who had initially 
responded [19]. Although the observation period was shorter in that than in the present study, the 
results were almost the same. In the present study, background factors with significant differences in 
the remission maintenance group were female sex, high total PSL dose during hospitalization, and 
long hospitalization period. As mentioned above, these findings are likely associated with the high 
rate of surgery avoidance and high compliance with oral administration among female patients. In 
addition, adequate use of steroids in the initial stage of remission induction may also benefit the long-
term prognosis. 

We found no significant differences in the presence or absence of 5-ASA allergy and AZA 
intolerance or the history of AZA use (Table 2). In general, 5-ASA allergy and AZA intolerance are 
associated with poor prognosis, and in many such cases, make maintenance therapy difficult [20,21]. 
In the present study, these factors were not different between the maintenance and non-maintenance 
groups. Remission induction with TAC may be an effective option even in patients with 5-ASA 
allergy and AZA intolerance. 

Drug allergy and intolerance are difficult to diagnose. Therefore, it is important to continue 
treatment while keeping discussions open between the patient and medical staff. In the treatment of 
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inflammatory bowel disease, a chronic disease, it is important to maintain compliance with oral 
treatment [22]. 

4.3. Drug-specific maintenance rates and patient characteristics 

No significant differences were observed in 52-week maintenance rates between drugs. 
However, the maintenance rates differed between the AZA and Bio groups, suggesting the need to 
re-examine this topic in a larger number of patients. In general, maintenance with AZA is attempted 
after remission induction is achieved with TAC [2]. 

As mentioned above, AZA intolerance is observed in roughly 10% of patients. In such cases, 
TAC use is considered to be difficult. In the present study, maintenance could be achieved with TAC 
or Bio even in patients in whom AZA use was not feasible. In patients on maintenance therapy with 
TAC after remission induction with TAC, one study reported a relapse rate at 300 days after remission 
induction of 32% [23]. Thus, we believe it is possible to achieve maintenance with TAC alone. 
However, long-term use of TAC carries a risk of renal disorder [24]. 

Regarding maintenance therapy with a Bio, patients in the present study were treated with ADA 
(n = 2), VED (n = 5), and UST (n = 1). A previous study on maintenance therapy with VED after TAC 
therapy found that VED was effective as maintenance therapy, with a rate of surgery avoidance of 
67% after 1 year; the study reported no serious AEs, suggesting good safety [25]. Another study on 
the use of VED as maintenance therapy after TAC found a rate of avoidance of intestinal resection at 
11 months after remission induction with TAC of 68% [26]. VED can be used in older patients with 
suspected infections and in those with a history of anti-TNF-α use because anti-drug antibodies are 
not easily produced [27]; it is also used in patients with AZA intolerance. UST is used for remission 
induction and maintenance in moderate to serious cases [3]. In the presen study, it was used as 
secondary therapy when ADA and VED were ineffective. The choice of UST as maintenance therapy 
was based on a report that clinical remission was achieved also in patients with insufficient response 
to VED and that remission was maintained at 44 weeks [28]. In this study, maintenance therapy with 
anti-TNF-α (N=2) used ADA. In these two cases, ADA was used prior to tacrolimus treatment. 
However, since remission could not be achieved with ADA alone, tacrolimus was added to induce 
remission. Therefore, ADA was continued as maintenance therapy after induction of remission 

As for patient characteristics by drug, AZA intolerance was significantly lower in the AZA group 
than in the TAC and Bio groups and was mild in many cases in the AZA group. In patients for whom 
AZA could not be used, maintenance was performed with TAC or a Bio. The advantages of AZA 
include not only its efficacy in maintaining remission, but also its ability to suppress the production 
of anti-drug antibodies. Moreover, when AZA is added to therapy with a Bio, e.g., VED, it can be 
expected to have additional effects in maintaining remission [29]. AZA is considered to be an 
important drug also for long-term maintenance. Maintenance after TAC therapy requires further 
investigation in future studies. 

4.4. AEs 

AEs observed at the time of remission induction with TAC included tremors, renal disorder, and 
headache. Adjusting the trough levels of TAC allowed the patients with these AEs to continue 
treatment. Previous studies also reported tremors, renal disorder, and headache as AEs associated 
with TAC [3,24]. 

During maintenance therapy with AZA, the reported AEs were headache, cytopenia, nausea, 
hepatic disorder, hair loss/alopecia totalis, and pneumonia. The AZA dose was reduced in the 
patients with headache and nausea. Among the patients with cytopenia, AZA was either 
discontinued (in the patients with hepatic disorder, alopecia totalis, and pneumonia) or the dose was 
reduced. 

As described above, AEs during AZA treatment can now be predicted to some extent by 
examining NUDT15, at least in serious cases [8]. However, in clinical practice, AEs can sometimes 
develop during continued AZA treatment [30]. For this reason, the AEs that may occur during AZA 
treatment must be discussed thoroughly with patients. 
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During maintenance therapy with TAC, tremors and renal disorder occurred as AEs. The 
patients who developed renal disorder were encouraged to drink water. Patients with a decrease in 
glomerular filtration rate of 30% or more require appropriate examination of renal function because 
subsequent transition to chronic nephropathy can be expected [24]. In patients with TAC tremors, a 
wait-and-see approach was taken, and improvement was observed by reducing TAC trough levels. 

In the Bio group, AEs were pneumonia, influenza, and pneumomediastinum. The patients with 
pneumonia and influenza discontinued use of the Bio. Breakdown of adverse effects associated with 
biologics: pneumonia (n=1) and influenza (n=1) in ADA, pneumonia (n=1) in VED and (n=2) in UST 
resulted in pneumomediastinum. In the patients who developed pneumomediastinum, a wait-and-
see approach was taken. Among infections that develop as AEs during Bio use, 50% are respiratory. 
In particular, anti-TNF-α agents reduce the immune defense against Mycobacterium tuberculosis, 
leading to the development of tuberculosis. One study found that caution must be taken when 
patients with rheumatism and existing pulmonary disease use a Bio [31]. 

4.5. Limitations 

The limitations of the present study are that it was a retrospective study performed at a single 
facility, so some bias can be expected. Future challenges include increasing the number of patients 
and performing a multi-center prospective study. 
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5. Conclusions 

TAC is highly effective in intractable UC, especially female, good responder and high dose 
steroid. This study suggests that after remission induction with TAC, TAC or a Bio can be used for 
long-term maintenance if patients cannot use AZA as maintenance therapy. 
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