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INTRODUCTION

Ulcerative colitis (UC) is an inflammatory bowel disease of 

unknown cause that affects the mucosa of the colon and rec-

tum, with variable extension; it is characterized by frequent re-
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Background/Aims: Bowel urgency is an important symptom for quality of life determination in patients with ulcerative colitis 
(UC). Few clinical studies have focused on bowel urgency as an efficacy endpoint. Budesonide foam enema has shown effi-
cacy for clinical and endoscopic improvement in mild-to-moderate UC. We evaluated the improvement of clinical symptoms 
(bowel urgency), safety, and treatment impact of twice-daily budesonide foam enema on the quality of life in patients with UC. 
Methods: This open-label, multicenter, prospective observational study comprised a 4-week observation period assessing the 
effectiveness and safety of twice-daily budesonide foam enema. Mild-to-moderate UC patients who had bowel urgency were 
included. Patients collected data daily in an electronic patient-reported outcome system or logbooks. The primary endpoint 
was the rate of resolution of bowel urgency at the end of the 4-week observation period. The rate of bowel incontinence was also 
assessed. Results: Sixty-one patients were enrolled. Of patients with a final evaluation, the rate of resolution of bowel urgency 
was 58.5% (31/53; 95% confidence interval, 44.1%–71.9%). Bowel urgency decreased over time, with a significant difference ob-
served on day 7 versus day 0. Bowel incontinence showed a decreasing trend from day 5, with a significant difference confirmed 
on day 12 versus day 0. The clinical remission rate was 64.4% (38/59; 95% confidence interval, 50.9%–76.4%). One adverse event 
not related to budesonide rectal foam occurred. Conclusions: The findings suggest that bowel urgency can be improved early 
with twice-daily budesonide foam enema. No new safety signals were observed. (Intest Res 2025;23:157-169﻿)
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lapses and periods of remission.1,2 Typical symptoms include 

chronic abdominal pain, diarrhea, bloody stools, tenesmus, 

weight loss, fever, and malaise.2-4 Patients with distal lesions–

even those with mild symptoms–may have severe mucosal 

damage and rectal function impairment (i.e., storing of stool, 

resulting in leakage and residual stool after defecation), which 

may reduce quality of life (QoL).5,6

Bowel urgency is thought to be a sign of disabling rectal con-

tinence due to inflammation in patients with UC. Bowel ur-

gency–a sense of the sudden or immediate need to have a 

bowel movement–is among the most commonly reported and 

distressing symptoms.3,7-10 Both bowel urgency and bowel in-

continence are important triggers leading patients to seek 

medical attention. However, patients may find it difficult to 

discuss bowel urgency and may be hesitant to consult with 

their doctors regarding its symptoms. Furthermore, it has been 

noted that there is a gap in the perception of QoL between pa-

tients with UC and physicians.10 Despite bowel urgency being 

an important symptom in the management of UC, few clinical 

studies have focused on the improvement or resolution of 

bowel urgency.

The goals of UC treatment are to control symptoms prompt-

ly and induce remission during the active phase, to maintain 

remission of the disease for as long as possible, and to improve 

QoL.2,3,11 Treatment approaches for UC largely depend on the 

site and severity of the disease. Topical therapy with 5-amino-

salicylic acid (5-ASA) or corticosteroids may be useful in treat-

ing rectal inflammation.12 For proctitis, recent guidelines rec-

ommend mesalamine suppositories. Combinations of topical 

and oral 5-ASA can be used as the initial treatment for left-sid-

ed and extensive UC.13,14

Budesonide is a highly potent corticosteroid with a low sys-

temic effect.15 Its 2-mg rectal foam has been shown to be ef-

fective in reducing bloody stools and inducing clinical remis-

sion for mild-to-moderate UC.1,16-21 Its long-term safety has 

also been shown.22 Based on the efficacy of budesonide rectal 

foam on the rectal mucosa, we hypothesized that it might im-

prove symptoms of bowel urgency and bowel incontinence in 

patients with UC and improve their QoL.

The objectives of this study were to evaluate the improve-

ment of clinical symptoms (bowel urgency) and the impact of 

treatment with twice-daily budesonide foam enema among 

patients with UC, to investigate its efficacy in improving QoL 

per the Inflammatory Bowel Disease Questionnaire (IBDQ),23,24 

and to confirm its safety.

METHODS

1. Ethics
We conducted this study in compliance with the principles of 

the Declaration of Helsinki. The study’s protocol was reviewed 

and approved by the Institutional Review Board of Kitasato 

Institute Hospital, Research Ethics Committee (No. 19057). 

The study was reviewed and approved by the ethical review 

boards of each participating institution (Supplementary Table 

1). All patients provided written informed consent to partici-

pate in the study. This trial was registered with the UMIN Clin-

ical Trials Registry, registration number UMIN000042027.

2. Study Design
This was an open-label, multicenter, prospective observational 

study conducted at 7 centers in Japan between October 2020 

and May 2022. The study included a 4-week observation peri-

od, during which patients received remission induction therapy 

(Supplementary Fig. 1). This study observed the effectiveness 

of remission induction therapy with twice-daily budesonide 

foam enema as prescribed by the treating physicians for pa-

tients with UC who had bowel urgency. Patients were centrally 

registered and were allowed to withdraw from the study at any 

time.

3. Patients
Patients diagnosed with mild-to-moderate UC according to 

the diagnostic criteria of the Japanese Society of Gastroenter-

ology25 were eligible to participate. For inclusion, patients had 

to be aged ≥ 20 years with UC (any extent of disease) and to 

have answered sometimes, often, almost always, or always to 

the following question based on IBDQ (16 March 2018) Q11: 

“How often during the last 2 weeks have you been troubled 

because of fear of not finding a washroom?”, which assessed 

bowel urgency. Additionally, patients must have received a 

stable dose of oral 5-ASA in the 2 weeks before starting the ob-

servation period and have been deemed appropriate for treat-

ment with twice-daily budesonide rectal foam (approved dos-

age and administration). Finally, patients had to be able to re-

cord treatment administration and clinical symptoms in an 

electronic patient-reported outcome (ePRO) system or a log-

book and attend all required outpatient visits.

Patients were excluded from the study if any of the following 

applied within the indicated time prior to starting the observa-

tion period: received budesonide rectal foam (within 3 months), 

5-ASA topical formulations (suppositories, enema formula-
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tions) (at the start), or corticosteroid enemas and corticosteroid 

suppositories (within 2 weeks) or had a dose change of immu-

nomodulatory drugs (within 8 weeks). Patients were also ex-

cluded if they were being treated with systemic corticosteroids, 

Janus kinase inhibitors, or calcineurin inhibitors; cytapheresis; 

or currently or previously treated with biologics. Patients with a 

history of colorectal resection in the rectum and sigmoid colon 

or scheduled surgical treatment of the gastrointestinal tract dur-

ing the study period, and those deemed inappropriate for study 

participation were excluded. 

4. Data Collection
Collected data included the following patient background in-

formation: sex, age (date of birth), height, weight, smoking 

habit, and duration of illness. Data were also collected on 

whether patients were presenting with a first-onset or relapse 

of the active phase, the status of previous medications (within 

8 weeks before the start of the observation period [week 0]), 

disease type, severity, site of active disease, and most recent 

administration of budesonide foam enema before the start of 

the observation period. The investigator determined the sever-

ity of the disease based on the diagnostic criteria of the Minis-

try of Health, Labour and Welfare.25,26

Patients were required to collect data daily and record it in 

an ePRO or a written logbook for the following items: the num-

ber of times budesonide foam enema was used, the number of 

times other drugs (oral formulations) were used, defecation 

presence and frequency (times/day), rectal bleeding status, as-

sessment of bowel urgency, and evaluation of bowel inconti-

nence. Patients recorded data in the ePRO or written logbooks 

from day 0. Day 0 before administration of the budesonide 

foam enema was used as baseline. Bowel urgency and bowel 

incontinence data were collected and evaluated according to 

IBDQ Q11 and Q26. The IBDQ scores were as follows: 1: al-

ways, 2: almost always, 3: often, 4: sometimes, 5: occasionally, 6: 

almost never, and 7: never. 

For the QoL evaluation, the investigator applied the IBDQ at 

the beginning of observation (week 0) and at the end of obser-

vation (or at the time of discontinuation of observation). For 

clinical symptoms, the investigator recorded the following items 

at the beginning of observation (week 0) and at the end of ob-

servation (or at the time of discontinuation): the number of 

bowel movements per day before UC or at the time of the most 

improved UC signs and symptoms at the recent lesion (normal 

frequency; times/day); and partial Mayo score (stool frequen-

cy, rectal bleeding score, and physician’s global assessment).

5. Study Endpoints
The primary endpoint was the rate of resolution of bowel ur-

gency at the end of the 4-week observation period (percent-

age of patients who reported a bowel urgency score [IBDQ 

question 11] of 6 or 7 at the final evaluation).

The secondary endpoints were as follows: items related to 

bowel urgency, which included time to resolution of bowel ur-

gency (time to when the bowel urgency score on defecation 

[IBDQ question 11] reached 6 or 7); items related to bowel in-

continence, which included the rate of resolution of bowel in-

continence (percentage of patients who reported a bowel in-

continence score [IBDQ question 26] of 6 or 7 at the final eval-

uation), time to resolution of bowel incontinence (time to 

when the bowel incontinence score regarding defecation 

[IBDQ question 26] reached 6 or 7); changes in IBDQ scores 

and subscales, change in partial Mayo score, and clinical re-

mission rate (clinical remission is defined as a blood stool 

score = 0 and defecation frequency score = 0 or a decrease of at 

least 1 point from 0 weeks using the partial Mayo subscore); 

time to resolution of defecation (time to when the stool fre-

quency score reached 0); and time to resolution of blood 

stools (time to when the rectal bleeding score reached 0).

Safety was assessed by the occurrence of adverse events 

(AEs) and adverse drug reactions (ADRs) classed according to 

the Common Terminology Criteria for Adverse Events version 

5.0, coded using the Medical Dictionary for Regulatory Activi-

ties, and tabulated by system organ class and preferred term.

6. Statistical Analysis
To avoid potential sources of bias, patients receiving budesonide 

rectal foam within the past 3 months were excluded. For the 

sample size calculations, it was assumed that the rate of reso-

lution of bowel urgency and the rate of resolution of bowel in-

continence were 30%, which is equivalent to the rate of com-

plete mucosal healing based on the results of phase III clinical 

trials.17 With a power of 90% and a significance level of 0.05, 

the number of cases required to demonstrate the rate of reso-

lution of bowel urgency was 28 cases. From the survey of chief 

complaints in patients with UC,10 approximately 60% of pa-

tients with a bowel urgency score of 1–4 (enrollment criteria 

for this study) have symptoms of bowel incontinence. Howev-

er, because 30% of patients find it difficult to discuss bowel in-

continence with their healthcare providers, we estimated that 

67 cases (28 cases/0.6 [prevalence of bowel urgency score of 

1-4]/0.7 [reporting rate of bowel incontinence]) were needed, 

assuming a 70% reporting rate of bowel incontinence symp-
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toms in this study. Furthermore, if approximately 20% of pa-

tients would drop out because of medication noncompliance 

and other reasons, the target sample size was 80 cases.

The analytical populations were the full analysis set com-

prising all eligible patients, the medication compliance popu-

lation comprising all eligible patients with a compliance of 

≥ 50%, the population of patients who completed the study, 

and the safety analysis population.

Regarding the statistical measures used, number of cases, 

mean (standard deviation), median, quartiles (interquartile 

range) and range (minimum value–maximum value) were 

calculated for continuous variables, and frequencies and per-

centages for categorical data. The rate of resolution (or the pri-

mary endpoint) and its 95% confidence interval (CI) were cal-

culated.

Secondary endpoints were evaluated according to the anal-

ysis plan. Significance was defined as P < 0.05. The number of 

patients in clinical remission at the last evaluation, the clinical 

remission rate and the 95% CI (based on the Clopper-Pearson 

method) were calculated. Stool frequency score and a rectal 

bleeding score of ≥ 1 at the final evaluation were defined as 

non-normalization. Other stratified analyses, such as by dis-

ease type and exploration of factors affecting the primary 

evaluation, were also conducted. For safety, the frequency and 

incidence of AEs and ADRs were calculated for patients who 

received budesonide rectal foam at least once. Missing data 

were not imputed. SAS version 9.4 (SAS Institute Inc., Cary, 

NC, USA) was used for statistical analysis.

RESULTS

1. Patient Characteristics
Of the 62 registered patients with active UC and bowel-urgen-

cy symptoms, 61 were enrolled, 58 completed the study, and 3 

discontinued the study. Five patients were excluded from the 

analysis at the final evaluation because they did not submit 

the IBDQ. The reasons for discontinuation were withdrawal of 

consent (n = 2) and AEs (n = 1). Overall, 53 patients had a final 

evaluation (Fig. 1). Although the enrollment goal of 80 patients 

was not achieved, the enrollment period was not extended 

because the total number of patients enrolled was close to the 

minimum required sample size of 67. Fifty-two patients 

(85.2%) had a medication compliance rate of ≥ 50%.

Table 1 summarizes the main background characteristics of 

patients. In total, 52.5% of patients were female, the median 

(interquartile range) age was 41.0 (30.0–54.0) years, and 91.8% 

of patients had no smoking habit. Nearly 60% (57.4%) had UC 

for more than 5 years, and 72.1% had moderate disease severi-

ty. The extent of the disease was most commonly pancolitis 

(28 patients, 45.9%), followed by left-sided colitis (26 patients, 

42.6%). Forty-six patients (75.4%) had no prior history of 

budesonide rectal foam use.

Fig. 1. Patient disposition throughout the study.

62 Registered patients

5 Data not collected

61 All eligible patients

61 Treated patients

31 Bowel urgency resolved

58 Patients who completed the study

53 Patients who had a final evaluation

1 Excluded

0 Untreated patients

22 Bowel urgency not resolved

  3 Discontinuations
    2 Withdrawal of consent
    1 Adverse event
    0 Violation of ethical guidelines
    0 Other
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2. Primary Endpoints
The rate of resolution of bowel urgency was 50.8% (31/61; 95% 

CI, 37.7%–63.9%). For patients who had a final evaluation, the 

rate of resolution of bowel urgency was 58.5% (31/53; 95% CI, 

44.1%–71.9%). 

3. Secondary Endpoints
There were no significant differences in the rate of bowel ur-

gency resolution according to disease type, with rates of 53.6% 

(15/28; 95% CI, 33.9%–72.5%) for pancolitis and 48.5% (16/33; 

95% CI, 30.8%–66.5%) for the other types (P = 0.80). There 

were also no significant differences in the rates of resolution of 

bowel urgency with or without budesonide rectal foam use 

(46.7% [7/15; 95% CI, 21.3%–73.4%] and 52.2% [24/46; 95% CI, 

36.9%–67.1%]), respectively (P = 0.77).

On day 0, the bowel urgency rate was 85.7% (18/21), which 

decreased to 47.2% (25/53) on day 7, and to 25.0% (3/12) on 

day 30 of budesonide foam treatment (Fig. 2A). Time to reso-

lution of bowel urgency was estimated at 7 days after initiating 

budesonide foam treatment. Bowel urgency decreased over 

time, with a significant difference observed on day 7 com-

pared with day 0 (P < 0.05).

At baseline, 25 out of 61 patients (41.0%) had bowel inconti-

nence. Bowel incontinence showed a decreasing trend from 

day 5, and a significant difference was confirmed on day 12 

compared with day 0 (P < 0.05) (Fig. 2B). From day 26 on-

wards, no patients reported fecal incontinence. The rate of res-

olution of bowel incontinence at the time of the final evalua-

Table 1. Patient Background Characteristics 

Characteristic Value (n=61)

Sex

Male 29 (47.5)

Female 32 (52.5)

Age (yr)  41.0 (30.0–54.0)

Height (cm) 165.0 (158.5–172.0)

Body weight (kg)  59.0 (51.0–67.0)

Partial Mayo score 5.0 (4.0–6.0)

Smoking habit

No 56 (91.8)

Yes 5 (8.2)

Duration of illness

<12 wk  3 (4.9)

12 wk to <1 yr  8 (13.1)

1 to <5 yr 15 (24.6)

≥5 yr 35 (57.4)

First-onset and relapse in the active phase

Initial  6 (9.8)

Relapse 55 (90.2)

Previous medications (within 8 wk before the 
start of observation)

5-ASA rectal formulation

No 52 (85.2)

Yes   9 (14.8)

5-ASA suppository formulation

No  57 (93.4)

Yes  4 (6.6)

5-ASA oral formulation  

No 5 (8.2)

<3,600 mg/day 10 (16.4)

3,600 to <4,800 mg/day 17 (27.9)

4,800 mg/day 29 (47.5)

Immunomodulator

No 56 (91.8)

Yes 5 (8.2)

Disease pattern

Proctitis  7 (11.5)

Left-sided colitis 26 (42.6)

Pancolitis 28 (45.9)

Disease severity

Mild 17 (27.9)

Moderate 44 (72.1)

Severe  0

(Continued to the next)

Characteristic Value (n=61)

Active lesion sitea

Rectum only 11 (18.0)

Up to the sigmoid colon 25 (41.0)

Up to the descending colon 6 (9.8)

From the descending colon to the mouth 10 (16.4)

Unknown 9 (14.8)

No. of defecations per day (normal frequency)  1.5 (1.0–2.0)

History of administration of budesonide rectal 
foam

No 46 (75.4)

Yes 15 (24.6)

Values are presented as number (%) or median (interquartile range).
a�Indicates the extent of inflammation assessed during colonoscopies 
performed within the year prior to the start of the study.

5-ASA, 5-aminosalicylic acid.

Table 1. Continued
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tion was 72.0% (18/25; 95% CI, 50.6%–87.9%). 

Of the 61 patients with bowel urgency, 14 out of 25 patients 

(56.0%) who responded as having bowel incontinence on the 

IBDQ before administration had both bowel incontinence 

and bowel urgency resolved at the end of the observation pe-

riod. Nevertheless, 4 patients still had bowel urgency despite 

the resolution of bowel incontinence.

The changes in IBDQ scores and subscales are shown in Ta-

ble 2. Overall, the median (interquartile range) IBDQ total 

score at baseline was 141.0 (121.0–161.0), which increased to 

181.0 (160.0–197.0) at the final evaluation, with a median 

change in the score (from baseline) at the final evaluation of 

+29.0 points (P < 0.001). Improvements were observed for all 

dimensions, but changes were more marked for bowel symp-

toms (+1.3).

Among patients whose bowel urgency resolved, the median 

change in IBDQ total score (from baseline) at the final evalua-

tion was +43.0 points, which represented a significant increase 

in the score (P = 0.006). All IBDQ subscale scores except social 

function increased significantly from baseline at the final eval-
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Fig. 2. Proportion of patients experiencing (A) bowel urgency and (B) bowel incontinence, and without normalization of (C) stool frequen-
cy or (D) rectal bleeding throughout the study. (A, B) The vertical axis indicates the percentages of patients with bowel urgency and bowel 
incontinence scores of 1–5, respectively. (C, D) The vertical axis shows the percentages of patients with stool frequency and rectal bleeding 
subscores of 1–3, respectively. Day 0 is before the start of treatment, and day 1 and subsequent days are the number of days since the 
start of budesonide foam enema treatment. aP <0.05 (compared with Day 0 by McNemar test).                             (Continued to the next page)
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uation (Table 3). In contrast, there was no significant increase 

in the IBDQ total score or any of the IBDQ subscale scores 

among patients whose bowel urgency did not resolve. A com-

parison of patient background characteristics in patients 

whose bowel urgency did or did not resolve showed no signif-

icant differences between the 2 groups except for the distribu-

tion of disease patterns (proctitis, left-sided colitis, and panco-

litis) (Supplementary Table 2).
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Fig. 2. Continued.

a

a a a a
a

a a
a

a
a a

Table 2. Changes in Quality of Life per Changes in IBDQ Total Score and Subscale (n=61)

IBDQ total score
IBDQ subscale score

Bowel symptoms Emotional function Systemic symptoms Social function

Baseline (n=59) 141.0 (121.0–161.0) 4.3 (3.5–5.1) 4.8 (4.0–5.4) 4.0 (3.4–4.6) 5.0 (3.6–6.0)

Final (n=53) 181.0 (160.0–197.0) 5.9 (5.2–6.2) 5.6 (4.9–6.1) 5.2 (4.6–5.8) 5.8 (5.4–6.8)

Change (n=53) 29.0 (13.0–55.0)a 1.3 (0.4–2.2) 0.8 (0.3–1.3) 0.8 (0.2–1.8) 0.8 (0.4–1.8)

Values are presented as median (interquartile range).
aP <0.001 (Wilcoxon test). 
IBDQ, Inflammatory Bowel Disease Questionnaire.
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Proportions of the partial Mayo scores for stool frequency 

are shown in Fig. 2C. Stool frequency scores varied through-

out the observation period and tended to decrease. On day 31, 

patients reported the most marked changes in the stool fre-

quency scores. No significant difference was observed.

The proportions of the partial Mayo scores for rectal bleed-

ing are shown in Fig. 2D. In contrast to the observations relat-

ed to stool frequency, the rectal bleeding score decreased over 

time, with a significant reduction observed on day 11 com-

pared with day 0 (P < 0.05).

The clinical remission rate was 64.4% (38/59; 95% CI, 50.9%–

76.4%). Of the 18 patients who did not achieve clinical remis-

sion, 8 (44.4%) had improvements in bowel urgency (Table 4), 

and of the 35 patients who did achieve clinical remission, 12 

(34.3%) still had bowel urgency. No statistically significant dif-

ference was found between the clinical remission group and 

the non-clinical remission group regarding the disappearance 

of bowel urgency (P = 0.150). There was also no significant dif-

ference in the median urgency score between the 2 groups 

(P = 0.096).

Table 3. Changes in Quality of Life per Changes in IBDQ Total Score and Subscale by Whether Bowel Urgency Resolved (n=53)

IBDQ total score
IBDQ subscale score

Bowel symptoms Emotional function Systemic symptoms Social function

Bowel urgency not resolved (n=22)

Baseline 135.5 (121.0–168.0) 4.2 (3.4–5.3) 4.7 (4.0–5.1) 4.0 (3.6–4.6) 4.4 (3.2–6.0)

Final 159.0 (146.0–179.0) 5.2 (4.6–5.7) 4.9 (4.3–5.8) 4.6 (3.8–5.2) 5.4 (4.8–5.8)

Change 15.0 (4.0–43.0) 0.7 (0.1–2.0) 0.3 (–0.1–0.8) 0.4 (0.0–1.0) 0.7 (0.0–1.4)

Bowel urgency resolved (n=31)

Baseline 154.0 (136.0–161.0) 4.4 (4.1–5.1) 4.8 (4.3–5.4) 4.2 (3.4–4.8) 5.4 (4.2–6.0)

Final 189.0 (178.0–203.0) 6.2 (5.8–6.6) 6.0 (5.4–6.4) 5.2 (5.0–6.2) 6.6 (5.8–7.0)

Change 43.0 (22.0–62.0) 1.4 (1.0–2.3) 1.2 (0.6–1.5) 1.2 (0.6–2.0) 1.0 (0.4–2.0)

P-valuea 0.006 0.026 0.001 0.006 0.274

Values are presented as median (interquartile range).
aWilcoxon test.
IBDQ, Inflammatory Bowel Disease Questionnaire.

Table 4. Summary of Bowel Urgency Scores by Clinical Remission Status

Urgency measure No clinical remission (n=18) Clinical remission (n=35) P-value 

IBDQ question 11 score, No. (%)

1 2 (11.1) 0 (0.0)

2 1 (5.6) 2 (5.7)

3 1 (5.6) 2 (5.7)

4 3 (16.7) 1 (2.9)

5 3 (16.7) 7 (20.0)

6 6 (33.3) 17 (48.6)

7 2 (11.1) 6 (17.1)

Mean±SD 4.7±1.9 5.5±1.3

Median (IQR) 5.0 (4.0–6.0) 6.0 (5.0–6.0) 0.096a

Bowel urgency status, No. (%) 0.150b

Presence (score 1–5) 10 (55.6) 12 (34.3)

Absence (score 6 or 7) 8 (44.4) 23 (65.7)

aWilcoxon rank-sum test.
bFisher exact test.
IBDQ, Inflammatory Bowel Disease Questionnaire; SD, standard deviation; IQR, interquartile range.
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Bowel urgency showed weak correlations with stool fre-

quency (Fig. 3A) and rectal bleeding (Fig. 3B) (a lower bowel 

urgency score indicates more severe bowel urgency), with 

Spearman rank correlation coefficients of r = −0. 33 (P = 0.017) 

and r = −0.28 (P = 0.045), respectively. Bowel urgency also cor-

related with physician’s global assessments and partial Mayo 

scores, with Spearman rank correlation coefficient values of 

r = −0.48 (P < 0.001) and r = −0.43 (P = 0.001), respectively (data 

not shown).

AEs and ADRs were evaluated. Only one AE occurred, which 

was a case of worsening UC (1.6%, 1/61). No ADRs were ob-

served.

DISCUSSION 

Few clinical studies have focused on the improvement/resolu-

tion of bowel urgency among patients with UC. This study of 

bowel urgency and bowel incontinence using daily recordings 

of IBDQ questions by patients undergoing UC treatment with 

budesonide rectal foam enema revealed that bowel urgency 

decreased by 50.8%, with improvement in bowel urgency on 

day 7. Budesonide foam enema led to the resolution of bowel 

urgency in nearly 60% of patients and the resolution of bowel 

incontinence in over 70%. Furthermore, numerical improve-

ments in IBDQ total and bowel symptom scores suggest that 

budesonide foam enema contributed to improving QoL. In 

this study, treatment with twice-daily budesonide foam ene-

ma was considered safe as no ADRs, and only 1 AE (1.6%), 

were reported.

The clinical remission rate in the phase III placebo-con-

trolled trial of budesonide 2-mg rectal foam in patients with 

mild-to-moderate UC was 40.6%,17 whereas it was 64.4% in the 

current study. In contrast to the phase III trial,17 in which all 

cases were naïve to budesonide foam enema, 24.6% had a pri-

or history of its use in the present study. This may explain why 

the remission rate was high.

The incidence of AEs was substantially lower in this study 

compared with that of the phase III trial, and no ADRs were 

observed.17 The incidence of ADRs in the phase III trial was 

17.2% at week 6 and 5.0% from week 6 to week 12, and that of 

AEs was 45.3% at week 6 of treatment and 30.0% from week 6 

to week 1217; none of the AEs were unexpected. The shorter ob-

servation period in the present study (4 weeks) compared with 

the phase III trial (12 weeks) might be an explanation for the 

observed difference in safety findings between the studies.17

It has been reported that half of patients with UC have inflam-

mation limited to the distal colon (proctitis or proctosigmoid-

itis) that primarily causes urgency.27 We believe budesonide 

rectal foam targets inflammation in the distal colon and rec-

tum. In fact, there were no differences in the background char-

acteristics between patients who did or did not have their bow-

el urgency resolved. Similar to our study, other rectal enemas 

have also been reported to contribute to the resolution of bowel 

urgency.27 A report of improvement in bowel urgency with a 

rectal formulation of 5-ASA 2 g plus L-1 butyrate 80 mL twice 

daily for 6 weeks in patients with mild-to-moderate UC showed 

an improvement (P < 0.05) in bowel urgency and bowel incon-

tinence.28 Conversely, the group receiving 5-ASA 2 g plus 80 

mL saline twice daily did not particularly show improvements 

in bowel urgency.28 UC may also lead to changes in smooth 

Fig. 3. Association between bowel urgency scores (IBDQ question 11) and stool frequency (A) and rectal bleeding (B) scores at the final 
evaluation. IBDQ, Inflammatory Bowel Disease Questionnaire; r, Spearman’s rank correlation coefficient.
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muscle tone, sensitization within the wall, and increased con-

tractile response of the rectum, as well as the development of 

submucosal fibrosis.29-31 Some patients achieved clinical re-

mission but still had bowel urgency, which remained despite 

the resolution of bowel incontinence. In addition, although 

the correlation was weak, some patients’ bowel urgency did 

not resolve, even when their stool frequency score or rectal 

bleeding score improved to 0. This aligns with a Japanese in-

ternet survey that investigated the symptoms, impact, and 

treatment of UC, and communication between patients and 

medical professionals, in which there was still a relatively high 

incidence of bowel urgency, even in participants with stool 

frequency and rectal bleeding scores of 0.10 This suggests that 

underlying pathological conditions other than inflammation 

may be present. 

A report examining the clinical value of QoL indicates that 

an improvement in IBDQ total scores of > 20 points is clinical-

ly significant.32 The median change in the IBDQ score mea-

sured in this study was +29 points in total. Additionally, IBDQ 

total score increased significantly in patients whose bowel ur-

gency resolved but not in those whose bowel urgency did not 

resolve, indicating that bowel urgency affects QoL. Our find-

ings suggest that budesonide foam enema therapy resulted in 

a clinically significant improvement in QoL. This is relevant, as 

a recent online survey confirmed that bowel symptoms–spe-

cifically bowel urgency and bowel incontinence–were among 

the most burdensome and correlated with decreased QoL.10 

Furthermore, patients mentioned that, while they wanted 

these symptoms to improve, they were embarrassed to dis-

cuss them with their healthcare providers and seek treat-

ment.10 Thus, physicians must be mindful of communicating 

with patients about bowel urgency and bowel incontinence, 

which can negatively impact daily life, and openly discuss safe 

and effective treatment alternatives to ensure symptom man-

agement and improve patient QoL.

The relevance of the results of this study to clinical practice 

is that patients’ bowel urgency can be improved early during 

treatment with budesonide rectal foam; thus, the use of 

budesonide rectal foam is useful for improving bowel urgency 

in patients with mild-to-moderate UC during the remission 

induction period. Furthermore, the effects of budesonide rec-

tal foam can be expected regardless of disease type and 

whether or not budesonide rectal foam is used.

The main limitations of this study were the single-arm, be-

fore-and-after comparative design and small sample sizes, 61 

patients were enrolled against a target of 80 cases. As colonos-

copies were not performed as part of this study, the extent of in-

flammation could only be assessed on the basis of colonosco-

pies performed within the year prior to the start of the study. 

Additionally, data on biomarkers33 were not collected because 

we focused on patient-reported outcomes such as bowel ur-

gency. Data collected in the logbooks were collected according 

to the IBDQ questionnaire and were not validated. Many pa-

tients started entering data on day 1 (the first day of budesonide 

use) but not on day 0 (the day before); therefore, the “true” 

baseline data on bowel urgency were not accurately collected 

for some patients.

In conclusion, budesonide foam enema is effective for bow-

el urgency as assessed by IBDQ Q11 and helps improve QoL 

in patients with UC.
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