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Abstract
Introduction: Patients with ulcerative colitis (UC) are known to have a signi�cantly poor quality of life due
to urgent and nocturnal defecation. Budesonide foam is a topical medication that was approved in Japan
in 2017 for the treatment of UC. However, its e�cacy in the treatment of urgent or nocturnal defecation is
unknown. This study aimed to explore the e�cacy of budesonide foam for the alleviation of these
symptoms.

Methods: UC patients who received budesonide foam between December 2017 and January 2020 at the
Jikei University School of Medicine in Tokyo were enrolled. The simple clinical colitis activity index
(SCCAI) was evaluated at the start of budesonide foam treatment and 2 and 6 weeks later in patients
who initially scored ≥ 1 for urgent and nocturnal defecation, respectively. We also studied the effect of
budesonide foam on remaining symptoms in patients who had used 5-aminosalicylic acid (5-ASA)
topical treatment, those with SCCAI ≥ 3, and those in remission with residual symptoms (SCCAI 1 or 2).

Results: Of the 233 enrolled patients, 102 were eligible for the study. In 36 patients with nocturnal
defecation treated with budesonide foam were signi�cantly effective, score in SCCAI decreased from 1.17
± 0.45 at baseline to 0.53 ± 0.61 at week 2 (p < 0.0001) and 0.17 ± 0.38 at week 6 (p < 0.0001). In 45
patients with urgent defecation score in SCCAI decreased signi�cantly from 1.33 ± 0.52 at baseline to
0.44 ± 0.59 at week 2 (p < 0.0001) and 0.22 ± 0.40 at week 6 (p < 0.0001). Of 22 patients who switched
from topical 5-ASA administration to budesonide foam, nine at week 2 (41%) and 11 (50%) at week 6
were improved with no symptoms, and there were no cases of worsened symptoms. No severe side
effects associated with budesonide foam were observed.

Conclusion: Budesonide foam administration signi�cantly improves both nocturnal and urgent
defecation-related UC activity and is also effective for the patients who were refractory to topical 5-ASA
administration.

Introduction
Ulcerative colitis (UC) is an in�ammatory bowel disease caused by diffuse in�ammation of the colonic
mucosa with erosions or ulcers; the pathogenesis is still unknown. In�ammation starts from the rectum
and extends to the entire large intestine. The major symptoms of UC are diarrhea, bloody stools,
abdominal pain [1–3], urgent and nocturnal defecation. Urgent defecation has been identi�ed as an
important symptom in many studies [4–7], is emphasized in the United States guidelines, and is used as
a success index for diagnosis and treatment [8]. An online survey of Japanese UC patients con�rmed that
urgent defecation correlates with a decrease in the patient's quality of life (QOL) [4]. Although there are
only a few reports of nocturnal defecation caused by UC, this symptom induces sleep disturbance and
signi�cantly reduces QOL [9–10]. Since these symptoms are directly related to the quality of life, it is
essential to alleviate them immediately as persistent chronic in�ammation can increase the risk of
colorectal cancer and should be treated appropriately.
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Oral 5-aminosalicylic acid (5-ASA) preparations are used to treat mild to moderate UC. Still, often the dose
is not su�cient to reach the distal colon and rectum, resulting in residual rectal and sigmoid colonic
in�ammation and their related symptoms [11–12]. In such cases, 5-ASA topical treatments such as
enema or suppositories are useful for distal residual in�ammation [13–14]. Topical therapy consisting of
5-ASA or steroid suppositories and enemas can be used in combination with orally administered drugs
[15–17]. Budesonide foam approved in Japan in 2017 can be highly effective by spraying a su�cient
amount of the drug on the distal colon [18–20]. For six weeks, the phase III study performed in Japan
showed that budesonide foam improved rectal bleeding sub-scores and endoscopic scores and induced
remission [21]. However, there have been no studies on the effect of budesonide foam on urgency and
nocturnal defecation, which are directly linked to the QOL. Budesonide foam was signi�cantly effective in
the studies compared with topical 5-ASA [20, 22]; on the contrary, comparison studies with topical 5-ASA
primarily focusing on the prolonged clinical symptoms have not been performed.

Therefore, this study aimed to examine the e�cacy of budesonide foam for treating urgency and
nocturnal defecation in UC patients and its effectiveness when switched to inpatients that showed lower
e�ciency with topical 5-ASA administration.

Materials And Methods
A retrospective study was conducted at the Jikei University School of Medicine in Tokyo. We investigated
the electronic medical records of 233 patients with UC who started budesonide foam treatment between
December 2017 and January 2020 at our hospital. We obtained information on the patient background
(sex, age, disease type, and duration of illness), Mayo endoscopic sub-score before budesonide foam
administration, coexisting treatments, and overall scores for each item of the Simple Clinical Colitis
Activity Index (SCCAI) for UC before and 2 and 6 weeks after budesonide foam administration. We also
noted the presence and type of adverse events during this study. Patients whose symptoms could not be
quanti�ed 2 and 6 weeks after the start of budesonide foam and patients who were administered a new
induction drug during this period were excluded from the study.

We studied the presence or absence of changes in the scores of nocturnal and urgent defecation, which
are sub-items of the SCCAI, at weeks 2 and 6 after budesonide foam administration. We also studied the
presence or absence of changes in the SCCAI score at baseline, week 2, and week 6 after changing to
budesonide foam to improve symptoms in UC patients who had prolonged symptoms and had used
topical 5-ASA administration for more than four weeks. Similarly, the e�cacy rate (induction rate of
remission) at weeks 2 and 6 after administration was studied for patients with active UC treated with
budesonide foam. Finally, we investigated the symptom disappearance rate by budesonide foam at
weeks 2 and 6 in patients in clinical remission at baseline but had residual symptoms (SCCAI 1 or 2).
SCCAI 0, ≤ 2, and ≥ 3 were de�ned as complete clinical remission, clinical remission, and active UC,
respectively.

Statistical methods
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The comparison of SCCAI scores and sub-items of SCCAI before and after the budesonide foam
administration were analyzed using the Wilcoxon signed rank-sum test. The McNemar test was
performed to compare the improvement and remission rates in each SCCAI evaluation period. Statistical
signi�cance was set at p < 0.05. Data are expressed as mean ± standard deviation or median with
interquartile range. SPSS and STATA version 15 were used for statistical analysis.

Results

Patient characteristics
Of the 233 patients with UC who started budesonide foam administration, 102 were eligible for the study
shown in Fig. 1. The patient backgrounds are shown in Table 1. The average age of the patients was
42.8 ± 14.2 years, and there were 38 males and 64 females. Pancolitis occurred in 49 cases (48%), left-
sided colitis in 37 cases (36%), and proctitis in 16 cases (16%). 
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Table 1
Baseline demographics and clinical parameters.

Variable Category  

Age, mean   42.8 ± 14.2

Sex, n (%) Female 64 (62.7)

  Male 38 (37.3)

Disease type, n (%) Pancolitis 48 (47.1)

  Left-sided colitis 37 (36.3)

  Proctitis 15 (14.7)

  (Distal type) 40 (39.2)

Mayo endoscopic subscore, n (%) Score 0 15 (14.7)

  Score 1 43 (42.2)

  Score 2 29 (28.4)

  Score 3 5 (4.9)

SCCAI, n (%) Score 0 3 (2.9)

  Score 1–2 29 (28.4)

  Score ≥ 3 70 (68.6)

SCCAI, mean 0 week 4.0 ± 2.6

  2 weeks 1.9 ± 2.0

  6 weeks 1.1 ± 1.7

Nocturnal defecation score, n (%)   36 (35.3)

Defecation urgency score, n (%)   45 (44.1)

Concomitant drug, n (%) 5-ASA suppositories 22 (21.5)

  5-ASA enemas 3 (2.9)

  Prednisolone suppositories 1 (1.0)

  Prednisolone enemas 6 (5.8)

Immunomodulators, n (%)   11 (10.7)

Biologics, n (%) IFX 5 (4.9)

  GLM 3 (2.9)
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Variable Category  

  ADA 2 (1.9)

  VDZ 1 (1.0)

CRP at start of the observation, mean   0.8 ± 1.6 mg/dl

Treatment e�cacy of budesonide foam of UC patients with
nocturnal/urgency defecation
The mean SCCAI score decreased signi�cantly from 4.01 ± 2.66 at baseline to 1.86 ± 2.03 at week 2 and
1.10 ± 1.76 at week 6 shown in Fig. 2. In 36 of the 102 eligible subjects with nocturnal defecation score in
SCCAI decreased signi�cantly from 1.17 ± 0.45 at baseline to 0.53 ± 0.61 (p < 0.0001) at week 2 and 0.17 
± 0.38 at week 6 (p < 0.0001) shown in Fig. 3. In 45 cases with urgent defecation score in SCCAI
decreased signi�cantly from 1.33 ± 0.52 at baseline to 0.44 ± 0.59 at week 2 (p < 0.0001) and 0.22 ± 0.40
at week 6 (p < 0.0001) shown in Fig. 4. There were no cases of worsening score during this study period.

Clinical bene�ts of UC patients that switched to budesonide
foam from topical 5-ASA preparation
Of the 22 patients who switched from topical 5-ASA preparation to budesonide foam to improve
symptoms, 12 patients (SCCAI ≥ 3) were included due to unsuccessful induction treatments of remission.
The remaining ten patients (SCCAI 1 or 2) were in clinical remission score but had residual clinical
symptoms. The number of patients without any symptoms signi�cantly increased at week 2 (n = 9, 41%,
p < 0.0001) and week 6 (n = 11, 50%, p < 0.0001) shown in Fig. 5.

Clinical improvement of budesonide foam in patients with
active UC (SCCAI ≥ 3)
Seventy of the 102 target patients exhibited UC clinical activity (SCCAI ≥ 3) at the start of budesonide
foam. Of these patients, 63% (n = 44) achieved clinical remission (SCCAI ≤ 2) at week 2 and 79% (n = 55)
at week 6 shown in Fig. 6.

Clinical e�cacy of budesonide foam for UC patients with
residual clinical symptoms even in the remission score
(SCCAI 1 or 2)
Of the 29 patients who had residual symptoms even in clinical remission (SCCAI 1 or 2) at baseline, 55%
(n = 16) had complete disappearance (SCCAI 0) of symptoms at week 2 and 72% (n = 21) at week 6
shown in Fig. 7. Among these, three patients underwent colonoscopy both before and after budesonide
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foam administration, and all three patients were induced to mucosal healing with mayo endoscopic
subscore 0 shown in Fig. 8.

Reports of adverse events of budesonide administration
No adverse events were seen in any subject during this study.

Discussion
This study is the �rst paper on the budesonide foam rapidly improves the most prominent UC symptoms,
such as urgency and nocturnal defecation. According to previous reports about factors in�uencing the
QOL of UC patients in Japan, the daily life of 43.5% of these patients was "signi�cantly affected" by UC
symptoms [4]. Similarly, nocturnal defecation is also closely related to the QOL of UC patients. It has been
suggested that the frequency of stools and rectal bleeding should not be considered alone in determining
the QOL of these patients [910]. Furthermore, the QOL was not investigated in detail in the study; we
con�rmed that urgent defecation and nocturnal defecation improved signi�cantly at week 2 after
budesonide foam administration, indicating that the QOL was also improved.

Our �ndings con�rm the use of budesonide foam as an excellent alternative treatment that can
signi�cantly improve the quality of life in UC patients. In UC, in�ammation occurs from the rectum just
above the anus; therefore, eliminating rectal in�ammation is crucial for the complete disappearance of
symptoms. In the initial treatment of UC, 5-ASA preparations are usually administered regardless of
disease type to induce remission, but there may be minor residual in�ammation and symptoms. Our
results show that budesonide foam can also eliminate residual in�ammation in such cases. Half of the
patients utilizing a 5-ASA topical preparation was ineffective, but when substituted with budesonide
foam, the symptoms disappeared in 6 weeks, and no worsening cases were observed. Thus, if 5-ASA
topical preparations do not induce remission, budesonide foam could be a viable treatment option before
systemic steroid administration.

Improvement of the rectal bleeding and urgent defecation two weeks after budesonide foam
administration is associated with complete mucosal remission six weeks after treatment [23, 24].
However, only the rectal bleeding and urgent defecation were evaluated, and the response rates for all
other clinical symptom scores were unclear; similar results were obtained in the present study. Moreover,
the remission rate increased by 16% at week 6 compared to week 2. Thus, even if remission is not
achieved at week 2 after budesonide foam administration, it is better to continue the treatment until week
6.

UC patients in clinical remission with a residual SCCAI symptom score of 1 or 2 are commonly observed
in routine clinical practice. This study revealed that budesonide foam was effective even for mild residual
symptoms such as urgent defecation, mild rectal bleeding, and nocturnal defecations. There are no
research reports that present a correlation between SCCAI scores ≤ 2 and QOL. However, these symptoms
do have the potential to affect the QOL of patients with UC. The high rate of symptom alleviation
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observed in our study (more than 50% of the patients at 2 weeks and 70% at 6 weeks) suggests that this
formulation is highly bene�cial for improving the QOL of these patients. Even though budesonide foam is
easier to use than conventional topical preparations, the di�culty of inserting budesonide foam twice a
day is a disadvantage for the patient's QOL. Nevertheless, considering that the symptoms can be
improved by using budesonide foam for a certain period, it is considered that the overall merit of its use is
higher than non-use.

No noticeable side effects were reported in any of the cases in this study. Also, serum cortisol values were
not measured in this study, and there was no change in the cortisol value in a previous report [25]. Thus,
budesonide foam can be selected as an optional treatment without any safety concerns.

The main limitation of this study is that it was a single-center, retrospective study. In particular, the use of
budesonide foam was not based on speci�c criteria and rather re�ects the intentions of the attending
physician or patient; thus, selection bias was not excluded. Second, the SCCAI is not a de�nite objective
evaluation index because it is easy for patients to have their own subjective feelings about their
symptoms. However, improvement was seen with the SCCAI before and after treatment in the same
patient; hence, a certain degree of objectivity was achieved. Additionally, a few patients who received new
treatment during the six weeks were excluded from the study, and it is possible that budesonide foam
was not effective in those patients. Finally, the adherence rate of budesonide foam administration is
uncertain because it was not con�rmed the administration rate of the prescribed medication.

Conclusion
Budesonide foam signi�cantly improves the scores of nocturnal defecation and urgent defecation among
patients with UC symptoms. It is also effective in refractory cases changed from a 5-ASA preparation and
has the ability to induce instant remission. Furthermore, the remission rate was higher at week 6 than that
of week 2 after budesonide foam administration, indicating the need to continue for six weeks.
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Figure 1
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Figure 2
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Figure 3
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Figure 4
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Figure 5
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Figure 6
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Figure 7
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Figure 8
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