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Background/Aims: We aimed to investigate the oral beclomethasone dipropionate’s (BDP) efficacy as an add-on therapy
and to clarify the predictive factor for response to oral BDP in Korean ulcerative colitis (UC) patients.

Methods: Patients with a stable concomitant drug regimen with exposure to oral BDP (5 mg/day) within 30 days before
BDP initiation were included. Partial Mayo score (pMS) was used to evaluate response to oral BDP. Clinical remission (CREM)
was defined as a post-treatment pMS < 1 point. Clinical response (CRES) was defined as an at least 2-point decrease in
post-treatment pMS and an at least 30% decrease from baseline pMS. Patients without CREM or CRES were considered
nonresponders (NRs).

Results: Of all, 37 showed CREM, 19 showed CRES, and 44 were NRs. The CREM group included more patients with mild
disease activity (75.7% vs. 43.2%, p = 0.011) than NRs. In contrast to NRs, CREM and CRES patients showed significant
improvement of post-treatment erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) (ESR with p = 0.001, CRP
with p = 0.004, respectively). Moreover, the initial rectal bleeding subscore (RBS) was significantly different between CREM
and CRES, or NR (both with p < 0.001). In multivariate analyses, initial stool frequency subscore (SFS) of 0 and RBS of 0 were
predictive factors for CREM (odds ratio [OR], 15.359; 95% confidence interval [Cl], 1.085 to 217.499; p = 0.043 for SFS, and
OR, 11.434; 95% Cl, 1.682 to 77.710; p = 0.013 for RBS).

Conclusions: Oral BDP is an efficacious add-on therapy in Korean UC patients. Patients with initial SFS or RBS of 0 may be

particularly good candidates for oral BDP.
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INTRODUCTION

Inflammatory bowel disease (IBD) has been traditionally
regarded as a disease of the Westernized countries. How-
ever, cumulative evidence of a rapid rise in the incidence
and prevalence of IBD in newly industrialized countries of
Asia, Eastern Europe, and South America, suggests a shift
in the epidemiological pattern as a global disease [1-4]. Ul-
cerative colitis (UC) is a chronic immune-mediated condition
of uncertain etiology afflicting the large bowel, character-
ized by relapsing inflammation and extension to the proxi-
mal portion in a continuous manner [5]. Diverse therapeutic
options are available for UC, including 5-aminosalicylic acid
(5-ASA), immunomodulators (IMMs), and biologic agents
such as tumor necrosis factor (TNF) inhibitors, non-TNF in-
hibitors, or small molecules [6-13]. In patients with mild to
moderate UC, oral systemic steroids can be considered in
case of failure of therapy with an optimal dose of 5-ASA
[14-17]. Corticosteroids can induce rapid remission through
their well-demonstrated anti-inflammatory and immuno-
suppressive effects on the cellular and humoral immune sys-
tems [18,19]. However, several studies have demonstrated
a wide variety of adverse events (AEs) after treatment with
systemic corticosteroids, including immunosuppression, hy-
pertension, insulin resistance, mood disorders, and suppres-
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sion of the hypothalamic-pituitary-adrenal (HPA) axis [20].
Previous studies have revealed that > 90% of patients expe-
rience at least one AE [21] and that the risk of opportunis-
tic infection synergically increases when corticosteroids are
combined with other IMMs or biologic agents [22].

Owing to concerns about the adverse consequences of
oral systemic corticosteroid use, topically acting oral steroids
were developed. Besides the oral budesonide multimatrix
system (MMX), beclomethasone dipropionate (BDP) has
also been developed as a second-generation steroid with
minimal systemic effects. Oral BDP is delivered in an inac-
tive form until it reaches the distal small bowel and colon,
owing to its acid-resistant film coating (Eudragit-L 100/55)
that dissolves at pH < 6 [23]. After its disintegration and
release in the small bowel, BDP undergoes extensive liver
metabolism and fast absorption in the form of beclometh-
asone-17-monoproprionate, reducing the potential occur-
rence of AEs and thus having less effect on the systemic
circulation [24,25].

In some European and non-European countries, oral BDP
has been approved as an add-on therapy for patients with
mild to moderate UC that is refractory to optimized 5-ASA
therapy [15,26]. As oral budesonide MMX formulation is not
available in Korea, BDP in the form of oral prolonged-release
tablets (Clipper, Chiesi Pharmaceuticals, Parma, Italy), con-
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taining 5 mg per tablet, has been used as a topically acting
oral steroid in Korea since 2010. Although previous studies
including randomized controlled trials (RCTs) have demon-
strated satisfactory efficacy and safety profile [27-30], re-
al-world data about the efficacy of oral BDP as an add-on
therapy to concomitant drugs in Korean patients with UC
have been scarce. Therefore, in this study, we aimed to in-
vestigate the efficacy of oral BDP and to clarify the predictive
factor for response to this treatment in Korean patients with UC.

METHODS

Study population

This retrospective observational study enrolled patients with
UC aged > 18 years who were treated with conventional
drugs, such as 5-ASA, IMMs, or biologics, at Asan Medical
Center, a tertiary-care hospital in South Korea, between Feb-
ruary 2012 and October 2020. A total of 275 patients who
had been exposed to oral BDP (5 mg/day) within 30 days
because of acute aggravation of stool frequency or rectal
bleeding subscores (RBSs) were selected. Of them, 161 pa-
tients were excluded because of modifications in the con-
comitant therapies, as follows: (1) oral 5-ASA within 30 days;
(2) rectal therapy within 14 days; (3) IMM within 3 months;
and (4) biologic therapy within 6 months. Moreover, 14 pa-
tients with exposure to systemic corticosteroids within 30 days
were excluded. The remaining 100 patients with a stable
regimen profile were included in this study.

Definitions

The diagnosis of UC was based on conventional clinical,
endoscopic, radiologic, and histopathologic criteria [5]. Af-
ter 4 weeks of therapy, post-treatment disease activity was
assessed using the partial Mayo score (pMS), a noninvasive
9-point scoring method consisting of the stool frequency
subscore (SFS), RBS, and physician rating of disease activity
(Physician’s Global Assessment [PGA]), with each category
rated from 0 to 3 [31]. The definitions of clinical response
(CRES) and clinical remission (CREM) for UC were adopted
from the Active Ulcerative Colitis Trials [32]. CRES was de-
fined as an at least 2-point decrease in the post-treatment
pMS and an at least 30% decrease from the baseline pMS.
CREM was defined as a post-treatment pMS of < 1 point.
Patients who did not show CRES or CREM were considered
nonresponders (NRs). Change of pMS, erythrocyte sedimen-
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tation rate (ESR), and C-reactive protein (CRP) were defined
as post-treatment value minus pretreatment value, respec-
tively.

Data collection

All patient data were collected from the Asan IBD Registry,
which has been prospectively maintained since 1997. Age,
sex, date of birth, and smoking history were collected as
baseline demographic data. Meanwhile, the collected clin-
ical data were date of UC diagnosis, disease activity in pre-
treatment and post-treatment evaluations using the pMS,
disease duration, disease distribution (E1-E3) [22], admin-
istration date of oral BDP, concomitant drug regimens, and
laboratory data such as ESR, and CRP level. Ethical approval
for the acquisition of data was obtained from the Institu-
tional Review Board of Asan Medical Center (approval no.
2020-1732). Written informed consent by the patients was
waived due to a retrosepctive nature of our study.

Statistical analyses

The baseline characteristics were compared between the
CREM group and the NR group. Categorical variables were
compared using the Fisher or chi-square test, and contin-
uous variables were compared using the two-indepen-
dent-sample t test. The Mann-Whitney U test was also used
to analyze the ordinal variables. Univariate and multivariate
analyses using logistic regression were performed to assess
the significance of predictive factors for remission. Variables
with p < 0.05 in the univariate analysis were included in the
multivariate model. Regression coefficients (), odds ratios
(ORs), and the corresponding 95% confidence intervals (Cls)
were calculated. The Wilcoxon signed-rank test was used
to compare the pretreatment and post-treatment pMS and
CRP. To compare the initial pMS subscores and change of
CRP among the three groups, we used the Kruskal-Wallis
test and post hoc Dunn’s multiple comparison test. Statis-
tical significance was set at p < 0.05, except for p < 0.017
in post hoc analysis with Bonferroni Correction Method. All
statistical analyses were performed using SPSS version 22.0
(IBM Corp, Armonk, NY, USA).

RESULTS

Baseline characteristics
Table 1 shows the baseline demographic data of the patients.
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Characteristic

Clinical remission group

(n=37)

Clinical response
group (n = 19)

Nonresponder group

(n=44)

Total
(n=100)

Age, median (IQR), yr
Sex
Male
Female
Smoking status at IBD diagnosis
Current smoker
Ex-smoker
Never smoker
Disease extent at BDP initiation
Proctitis
Left-sided colitis
Extensive colitis

Disease duration, median (IQR), yr

Disease activity
Mild
Moderate
Severe

Initial partial Mayo score, mean (IQR)

Initial ESR, median (IQR), mm/hr
Initial CRP, median (IQR), mg/dL
Past medication history

5-ASA alone

IMM

Biologics

IMM + biologics
Concomitant drugs

5-ASA alone

Rectal therapy alone

5-ASA + rectal therapy

5-ASA + IMM

5-ASA + biologics

5-ASA + rectal therapy + IMM
Rescue therapy

None

Oral BDP retrial

Systemic steroid

Systemic steroid + IMM

Systemic steroid + biologics

55 (33.5-60.0)

17 (45.9)

3.5(2.0-4.5)
21.0(11.0-35.0)
0.15(0.10-0.37)

o O

2°(5.4)
2¢(5.4)

48 (37.0-56.0)

12 (63.2)
0
5.3 (4.0-6.0)
17.0 (7.8-30.5)
0.30(0.11-0.89)

35(29.3-46.0)

6 (13.6)
9(20.5)
29 (65.9)

5(11.4)
19 (43.2)
20 (45.5)
10 (6.0-15.0)

19 (43.2)
24 (54.5)
1( 3)
5(3.0-5.0)
140(65 23.5)
0.12(0.10-0.37)

42 (32.3-56.0)

15 (15.0)
19 (19.0)
66 (66.0)

4(14.0)
44 (44.0)
42 (42.0)
1(6.0-17.0)

54 (54.0)
45 (45.0)
1( 0)
.0(3.0-5.8)
160(80 29.0)
0.15(0.10-0.48)

Values are presented as number (%) unless otherwise indicated.

IQR, interquartile range; IBD, inflammatory bowel disease; BDP, beclomethasone dipropionate; ESR, erythrocyte sedimentation rate; CRP,
C-reactive protein; 5-ASA, 5-aminosalicylic acid; IMM, immunomodulator.
abcAmong patients with CREM, 4 out of 17 patients with relapse failed to regain remission, resulting in the rescue therapy.
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Table 2. Comparison of the clinical remission and nonresponder groups

Clinical remission group

Nonresponder group

Variable (n=37) (n = 44) p value
Age at BDP administration, median (IQR), yr 55 (33.5 t0 60.0) 35(29.3t0 46.0) 0.007
Sex 0.441
Male 17 (45.9) 24 (54.5)
Female 20 (54.1) 20 (45.5
Smoking status at IBD diagnosis 0.863
Current smoker 6(16.2) 6 (13.6)
Ex-smoker 6(16.2) 9 (20.5)
Never 25 (67.6) 29 (65.9)
Disease extent at BDP initiation 0.783
Proctitis 6 (16.2) 5(11.4)
Left-sided colitis 14 (37.8) 19 (43.2)
Extensive colitis 17 (45.9) 20 (45.5)
Disease duration, median (IQR), yr 11(6.5t0 17) 10 (6.0 to 15.0) 0.510
Disease activity 0.011
Mild 28 (75.7) 19 (43.2)
Moderate 9(24.3) 24 (54.5)
Severe 0 1(2.3)
Initial partial Mayo score, mean (IQR) 3.5(2.0t04.5) 5(33.0t05.0) 0.014
Change in the stool frequency subscore, mean (range) -0.81 (-2.0t0 0.0) 0.05 (2.0 t0 2.0) < 0.001
Change in the rectal bleeding subscore, mean (range) -0.92 (-3.0t0 1.0) -0.07 (-3.0t0 2.0) <0.001
Past medication history 0.310
5-ASA alone 26 (70.3) 29 (65.9)
IMM 11 (29.7) 11 (25.0)
Biologics 2 (4.5)
IMM + biologics 0 2 (4.5)
Concomitant drugs 0.879
5-ASA alone 6(16.2) 5(11.4)
Rectal therapy alone 12.7) 1(2.3)
5-ASA + rectal therapy 21 (56.8) 28 (63.6)
5-ASA + IMM 3(8.1) 2 (4.5)
5-ASA + biologics 0 1(2.3)
5-ASA + rectal therapy + IMM 6(16.2) 7 (15.9)

Values are presented as number (%) unless otherwise indicated.

BDP, beclomethasone dipropionate; IQR, interquartile range; IBD, inflammatory bowel disease; 5-ASA, 5-aminosalicylic acid; IMM,

immunomodulator.

Of the 100 patients in total, the numbers of responders
(CREM and CRES) and NRs were 56 (56%) and 44 (44%),
respectively. Among the responders, 37 (66.1%) showed
CREM. The median age of the total cohort at BDP initiation
was 42 years (range, 32.3 to 56.0). With respect to the dis-
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ease extent at BDP initiation, 14 (14%) patients had proc-
titis, 44 (44%) had left-sided colitis, and 42 (42%) had ex-
tensive colitis. The median disease duration at BDP initiation
was 11 years (range, 6 to 17). Only one (1%) patient had
severe disease activity at the commencement of oral BDP,
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whereas 54 (54%) had mild disease activity. In terms of the
rescue therapy of each group, about half of the included pa-
tients received no further rescue therapy or retried oral BDP.
Twenty-three patients needed systemic steroid treatment,
18 patients were administered systemic steroid treatment
with IMM, and six patients were administered bridging sys-
temic steroid treatment with biologic agents.

Clinical efficacy and safety of oral BDP as an
add-on therapy

The median age at BDP initiation was significantly higher in
the CREM group than in the NR group (55 years vs. 35 years,
p = 0.007) (Table 2). The CREM group included more pa-
tients with mild disease activity (75.7% vs. 43.2%, p=0.011)
(Figure 1). The mean initial pMS was significantly lower in
the CREM group (3.46 vs. 4.50, p = 0.014). The pretreat-
ment and post-treatment pMS showed a significant dif-
ference in the CREM group (p < 0.001). However, in the
NR group, the post-treatment pMS showed no significant

100
90
80
70 4
60
50 —
40
30
20
10

mm Severe disease activity
mm Moderate disease activity
mm Mild disease activity

Percentage

Remission

Nonresponder
Response to oral BDP

Figure 1. Percentage of disease activity according to clinical re-
sponse. BDP, beclomethasone dipropionate.

9 -

L

T
Nonresponder

I Pretreatment pMS
B Posttreatment pMS

Partial Mayo scores

Remission

Response to oral BDP

Figure 2. Pretreatment and post-treatment partial Mayo scores
(pMSs) according to response to oral beclomethasone dipropio-
nate (BDP). In the clinical remission group, the pretreatment and
post-treatment pMSs showed a significant difference (p < 0.000).
However, in the nonresponder group, the post-treatment pMS
showed no significant change from the pretreatment pMS
(p=0.380).
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change from the pretreatment pMS (p = 0.380) (Figure 2).
The CREM group showed greater changes in the values of

1.00
0.75
0.50

0.25

Cumulative relapse-free rate

Month

Figure 3. Cumulative relapse-free rate of patients with clini-
cal remission. In the clinical remission group, the cumulative
relapse-free rate after remission were 91.7% after 1 year and
73.0% after 2 years.

Table 3. Biochemical efficacy of oral beclomethasone di-
propionate among response groups

Variable p value
ESR
Difference of pre- and post-treatment ESR in
each group
Responder (CREM + CRES) 0.001
NR 0.164
Difference of median change of ESR among 0.001
groups
CREM vs. NR 0.004
CRES vs. NR 0.267
CREM vs. CRES 0.479
CRP
Difference of pre- and post-treatment CRP in
each group
Responder (CREM + CRES) 0.004
NR 0.141
Difference of median change of CRP among 0.008
groups
CREM vs. NR 0.016
CRES vs. NR 0.074
CREM vs. CRES >0.999

ESR, erythrocyte sedimentation rate; CREM, clinical remission;
CRES, clinical response; NR, nonresponder; CRP, C-reactive
protein.
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the SFS and RBS (SFS: =0.81 vs. 0.05, p < 0.001; RBS: -0.92
vs. —=0.07, p < 0.001).

As shown in Supplementary Table 1, the comparison be-
tween the clinical responder and NR groups also showed
similar results. The median age at BDP initiation in the re-
sponder group was 51 years, which was higher than that
of the NR group with p = 0.005; moreover, larger changes
in the values of the SFS and RBS were observed in the re-
sponder group (SFS: —0.86 vs. 0.05, p < 0.001; RBS: -1.0
vs. =0.07, p < 0.001). The initial pMS was higher in the NR
group than the responder group, however, only numerically
(p=0.197).

In addition, 17 out of 37 patients (45.9%) with CREM had
experienced clinical relapse with the median relapse of one
time. The median time of relapse was 23.0 months (range,
6 to 75) and the cumulative relapse-free rates were 91.7%
after 1 year and 73.0% after 2 years (Figure 3). Of the study
patients, only one (1%) reported facial flushing after taking

100

p=0.001
80
£ 60
£
E
o
O 40
20 =
0
Pretreatment ESR Posttreatment ESR

m Clinicla response + remission

6 —

p=0.004

4 -
=
=)
=)
E
o
oc
[}

2 -

Pretreatment CRP Posttreatment CRP

Clinicla response + remission
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oral BDP, which was well-tolerated by most of the patients.

Biochemical efficacy of oral BDP among re-
sponse groups

As shown on Table 3 and Figure 4, among responders in-
cluding CREM and CRES, post-treatment ESR and CRP
showed significant change from pretreatment value (ESR
with p = 0.001, and CRP with p = 0.004, respectively). In
contrast, there existed no significant change of post-treat-
ment ESR and CRP in NR group (ESR with p = 0.164, and
CRPwith p=0.141, respectively). The median change of ESR
was 2.0 (range, —45.0 to 64.0), -2.0 (range, —35.0 to 9.0),
—7.5 (range, -54.0 to 24.0) in NR, CRES, and CREM group,
respectively. The median change of CRP was 0.00 (range,
-3.611t0 17.4), -0.01 (range, —1.45 to 0.40), —0.01 (range,
-4.9100.00) inNR, CRES, and CREM group, respectively. The
median change of ESR and CRP was significantly different
among response groups (ESR with p = 0.001, and CRP with

150 — -©- Pretreatment ESR

—@— Posttreatment ESR

100

ESR (mm/hr)

50

Pretreatment ESR

E Nonresponder

Posttreatment ESR

20 4
-8~ Pretreatment CRP

-~ Posttreatment CRP

CRP (mg/dL)
IS
|

Pretreatment CRP Posttreatment CRP

E Nonresponder

Figure 4. Pretreatment and post-treatment change of erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) among response
groups. In the clinical response and remission group, the pretreatment and post-treatment ESR (A) and CRP (C) showed a significant dif-
ference (ESR with p = 0.001, CRP with p = 0.004). However, in the nonresponder group, both post-treatment ESR (B) and CRP (D) had no
significant change from the pretreatment value (ESR with p = 0.164, CRP with p = 0.141).
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p =0.008, respectively), and post hoc analysis revealed a sig-
nificant difference between NR and CREM group (ESR with
p =0.004, and CRP with p = 0.016, respectively). However,
both in ESR and CRP, no significant difference was demon-
strated between NR and CRES group (ESR with p = 0.267,
and CRP with p = 0.074), and between CRES and CREM
group (ESR with p = 0.479, and CRP with p > 0.999).

Initial SFS and RBS among response groups

As the initial pMS was significantly lower in the CREM
group, the initial SFS and RBS were further investigated. In
subanalyses (Figure 5), the initial SFS showed no significant
difference among the three response groups (p = 0.104). In
contrast, there were significant differences in the initial RBS
between the CREM and CRES groups (p < 0.001) and be-
tween the CREM and NR groups (p < 0.001). However, no
significant difference was observed between the CRES and
NR groups (p = 0.027). In addition, all patients with CREM
had an RBS of zero.

Prediction of clinical remission and response
to oral BDP

In the univariate analysis to identify the predictive factors for
CREM, the significant factors included age > 40 years at BDP

p < 0.001

p < 0.001

@ Initial stool frequency
subscore

M Initial rectal bleeding
subscore

Subscore
—_ N
1 1
—_—

L

S Sé
& & & & & &
& Qéﬁ Y & Qev“ &:&°
$o° < $Q<\

Response to oral BDP

Figure 5. Kruskal-Wallis test of initial stool frequency subscore
and initial rectal bleeding subscore among groups. The initial
stool frequency subscore showed no significant difference among
the three groups (p = 0.104). The initial rectal bleeding subscore
showed significant differences between the clinical remission
and clinical response groups (p < 0.001) and between the clinical
remission and nonresponder groups (p < 0.001); however, no
significant difference was observed between the clinical response
and nonresponder groups (p = 0.027). BDP, beclomethasone di-
propionate.
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initiation(OR, 2.741;95% Cl,1.102t06.816; p=0.030), inital
SFSof 0 (OR, 13.333;95% Cl, 1.069 to 166.374; p = 0.044),
and initial RBS of 0 (OR, 7.583; 95% Cl, 1.309 to 43.922;
p = 0.024). Other variables such as sex, disease extent, con-
comitant drug regimen, and biochemical markers (e.g., ele-
vated CRP and ESR levels at BDP initiation) were not signifi-
cant factors. Consequently, initial SFS of 0 and initial RBS of
0 were significant predictive factor for CREM after 4 weeks
of oral BDP in the multivariate analysis (OR, 15.359; 95% (|,
1.085 t0 217.499; p = 0.043 for SFS; and OR, 11.434; 95%
Cl, 1.682 to 77.710; p = 0.013 for RBS) (Table 4).

Likewise, we further analyzed the predictive factors associ-
ated with response to oral BDP, considering both CREM and
CRES. Although age of > 40 years at BDP initiation and an
initial RBS of 0 or 1 seemed significant in univariate analyses,
only initial RBS of 0 or 1 were found to be independent pre-
dictive factors of response to oral BDP (OR, 119.489; 95%
Cl, 12.019 to 1187.896; p < 0.001 for RBS of 0; and OR,
9.666; 95% Cl, 1.078 to 86.633; p = 0.043 for RBS of 1)
(Supplementary Table 2).

DISCUSSION

In the present study, approximately one-half of the patients
showed CRES to oral BDP and more than one-third achieved
CREM after 4 weeks of oral BDP administration. The results
of the present study seem similar to those of previous stud-
ies in terms of the efficacy of oral BDP in patients with UC.
According to the RCT by Rizzello et al. [28], the combina-
tion of oral BDP and 5-ASA was more effective than 5-ASA
alone in patients with extensive or left-sided UC (p = 0.021
in remission). Furthermore, a multinational RCT on oral BDP
administered in daily doses of 5 mg demonstrated noninfe-
rior efficacy compared with prednisolone [30]. In the me-
ta-analysis of these RCTs, approximately 30% of patients
achieved CREM after 4 weeks of treatment [33]. In addition,
some studies have investigated the efficacy of oral BDP in
real practice. The CREM rate in patients with mild to mod-
erate UC was 75% in a single-center study [34]. In the RE-
CLICU study, a retrospective, multicenter study, the CREM
and CRES rates were 44.4% and 22.3%, respectively [35].
Conversely, the efficacy in our study seemed to be lower
than that of a previous Korean study, which reported CRES
in two-thirds and CREM in more than half of patients [36].
This discrepancy can be explained by differences in the char-
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acteristics of patients included in the two studies. The medi-
an disease duration was 5.7 years (range, 0.25 to 25) in the
previous study [36] as opposed to 11 years (range, 6 to 16)
in our study. Although direct comparison of past medication
history among response groups is unavailable based on the
presented data, 23.2% of the patients included in the pre-
vious study were concomitantly treated with azathioprine,
whereas 29% of the patients included in our study had
past exposure to IMMSs and/or biologic agents. Given the
chronic, relapsing disease course of UC, the patients in the
present study may have had higher chances of exposure to
other treatments, such as IMMs, corticosteroids, and biolog-
ic agents, which may have resulted in lower efficacy of oral
BDP. Moreover, we included all patients with any category
of a stable concomitant drug regimen. Therefore, the effi-
cacy of oral BDP may have been underestimated compared
with that in the previous study. In this regard, our study pro-
vides reasonable evidence for the choice of oral BDP as an

The Korean Journal of Internal Medicine Vol. 37, No. 6, November 2022

add-on therapy in the patients who experience aggravation
of symptoms despite the use of concomitant drugs.

In addition to fair clinical efficacy of oral BDP in the pres-
ent study, biochemical efficacy was also investigated with
change of ESR and CRP among response groups. There
existed significant improvement of post-treatment ESR and
CRP among responders including CREM and CRES, and the
median change of both biomarkers differed significantly
among response groups, especially between NR and CREM
group. In the previous open-label, randomized, controlled
study by Romano et al. [37], oral BDP-treated pediatric pa-
tients showed significantly decreased ESR and CRP level at
12 weeks after 8 weeks of oral BDP administration (ESR with
p < 0.001, and CRP with p < 0.025). Although significant
improvement of ESR and CRP was only found among re-
sponders in our study, favorable biochemical efficacy of oral
BDP in adult group warrant further well-designed studies
as there has been no study demonstrating the biochemical

Table 4. Univariate and multivariate logistic regression analyses for remission prediction

Variable Univariate Multivariate
OR (95% Cl) p value OR (95% Cl) p value

Age at BDP initiation, yr

> 40 yr 2.741 (1.102-6.816) 0.030 2.681(0.886-8.118) 0.081
Sex

Male/female 0.708 (0.295-1.704) 0.441
Disease duration, (median), yr 1.021 (0.961-1.084) 0.506
Disease extent at BDP initiation (ref. proctitis)

Left-sided colitis 0.614 (0.156-2.424) 0.486

Extensive 0.708 (0.183-2.736) 0.617

Initial stool frequency subscore (ref. score 3)

Score 0 13.333 (1.069-166.374) 0.044 15.359 (1.085-217.499) 0.043
Score 1 1.877 (0.440-8.007) 0.395 1.240 (0.227-6.784) 0.804
Score 2 3.333(0.660-16.847) 0.145 4.048 (0.641-25.576) 0.137
Initial rectal bleeding subscore (ref. score 3)
Score O 7.583 (1.309-43.922) 0.024 11.434 (1.682-77.710) 0.013
Score 1 1.544 (0.377-6.332) 0.546 1.190 (0.251-5.636) 0.826
Score 2 0.515 (0.106-2.504) 0.411 0.679 (0.121-3.793) 0.659
Concomitant drugs (ref. no drug)
IMM or biologic agent 1.093 (0.390-3.062) 0.866
Elevated CRP (> 0.6 mg/dL) 1.235 (0.318-4.805) 0.760
Elevated ESR (> 9 mm/hr) 1.888 (0.617-5.778) 0.266

OR, odds ratio; Cl, confidence interval; BDP, beclomethasone dipropionate; IMM, immunomodulator; CRP, C-reactive protein; ESR,

erythrocyte sedimentation rate.
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efficacy of oral BDP in adult UC patients.

Furthermore, the CREM group had a significantly higher
proportion of patients with mild disease activity compared
to the NR group, although there was no significant differ-
ence between the responder and NR groups. As the pMS
consists of the SFS, RBS, and PGA, we performed addition-
al analyses to identify which subscores influenced the re-
sponse. Considering the subjective nature of the PGA, only
the SFS and RBS were included in the subanalyses. The re-
sults revealed differences in the initial RBS among the three
response groups, whereas the SFS showed no significant
difference. Although statistical significance could not be as-
sessed owing to skewness of data, all patients with CREM
had an initial RBS of zero. Further, in the univariate anal-
ysis to identify the predictive factors for CREM, age > 40
years and initial SFS and RBS of 0 were significant factors;
however, only initial SFS and RBS of O remained a signifi-
cant predictive factor for CREM in the multivariate analysis.
Similarly, in the RECLICU study, the CREM rate was higher
in patients with mild to moderate UC than in those with
severe UC [35]. Unlike the higher remission rate observed
in patients with left-sided and extensive UC in the RECLI-
CU study, our study found no significant difference in the
response rate depending on disease extent. When deciding
whether to administer oral BDP in patients with the same
pMS, patients with an initial SFS or RBS of 0 are likely to
have better response after 4 weeks of oral BDP. However,
interim assessment of efficacy of oral BDP within week 2 or
3 after initiation was unavailable. Further studies evaluating
short-term efficacy of oral BDP are warranted to help clini-
cians to predict clinical course during oral BDP therapy.

In terms of the safety of oral BDP, only one (1%) patient
reported facial flushing after oral BDP administration and
most patients showed good tolerance to the treatment. As
previously mentioned, concerns about the various adverse
effects of systemic corticosteroids had led to the develop-
ment of second-generation corticosteroids, such as oral BDP
or oral budesonide [20-22]. According to previous stud-
ies, the incidence of AEs was similar to that in the placebo
and 5-ASA groups, and no serious AEs occurred [28-30].
Campieri et al. [29] reported that nine of 67 (13%) patients
showed a significant reduction in mean morning plasma
cortisol levels, although symptoms attributable to HPA sup-
pression were not observed. Furthermore, a more favorable
benefit-risk profile was observed in the oral BDP group, with
higher response rates without steroid-related AEs, than in
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the prednisone group (51.2% in the oral BDP group and
37.8% in the prednisone group) [30]. The favorable safety
and tolerability observed in our study can be understood in
the same context as the results of previous studies.

As our study was conducted retrospectively, with post-treat-
ment assessment after 4 weeks of therapy, the actual time
required for induction of remission with oral BDP is uncer-
tain. Among the 37 patients with CREM, only five had vis-
ited the clinic prior to the scheduled date of further assess-
ment, and according to the records, CREM was achieved at
a median of 14 days after oral BDP administration. Accord-
ingly, although it may take a shorter time for remission, a
median of 28 days of therapy was effective in all patients
with CREM (data not shown). Further studies regarding the
actual period of time required for induction of remission
with oral BDP would be helpful for a clinical decision making
in a real-world practice. In addition, 17 out of 37 patients
(45.9%) experienced clinical relapse after remission. Most
patients regained CREM with a few days of oral BDP, and
only four (23.5%) were intractable, resulting in drug esca-
lation to IMMs or biologics. With a median disease duration
of 4.5 years, two patients had mild disease activity, whereas
the other two had moderate to severe disease activity. In
particular, the SFSin all four patients was over 2 points, and
RBS was over 2 points in three patients. Though it was im-
possible to identify clinical differences among such a small
number of patients, higher SFS or RBS at the time of relapse
may have affected the response to oral BDP, considering
the predictive factors demonstrated in this study. Collective-
ly, considering the efficacy and safety demonstrated by oral
BDP as above, we believe that it is reasonable to try oral BDP
again in a mild to moderate activity of relapse. As the effect
of oral BDP can be observed within a month, it can help
both patients and clinicians make a careful decision before
resorting to drug escalation.

The strength of our study lies in the use of real-world data
on oral BDP in Korean patients with UC. Although several
studies have evaluated the efficacy of oral BDP compared
with conventional therapies such as 5-ASA and systemic
corticosteroids, this study is the first to evaluate both clinical
and biochemical efficacy of oral BDP in adult UC patients as
an add-on therapy in patients who experience acute flares
despite optimized therapies for maintenance. Our study
found similar CRES rates to those reported in previous stud-
ies, but biochemical efficacy of oral BDP regarding ESR and
CRP among adult patients was first investigated. In addition,
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initially mild disease activity was identified as a predictive
factor for CREM in response to oral BDP. Further, the RBS,
not the SFS, was revealed to be different among the CREM,
CRES, and NR groups. In particular, patients with an initial
RBS of zero were likely to have a favorable response to oral
BDP. These results can provide guidance in the selection of
appropriate candidates who are expected to show a favor-
able response to oral BDP as an add-on therapy among pa-
tients with UC flare-ups, thus minimizing their exposure to
systemic corticosteroids.

However, besides the innate methodological limitations
from the retrospective observational nature of this study,
some other limitations exist. First, the small sample size pre-
cludes the generalization of our results. Given that we in-
tended to evaluate oral BDP as an add-on therapy, patients
with stable doses and regimens of all concomitant drugs
were included. These inclusion criteria may have contributed
to minimizing the unrecognized effects of other drugs; how-
ever, they may have also contributed to the small sample
size of this study. In addition, regarding the heterogeneous
profile of concomitant drug regimens among patients, cer-
tain tendencies or effects on response were difficult to iden-
tify. This, however, can be a clue for the extended role of
oral BDP as an add-on therapy for patients with various con-
comitant drug regimens in real practice. Further studies with
larger sample sizes may elucidate the effect of concomitant
therapies on the response to oral BDP, enabling subgroup
analysis in more homogenous settings. Second, although
oral BDP is originally recommended for patients with mild
to moderate disease activity according to the present guide-
lines for the management of UC [14,15], we also included
a patient with a relatively good general condition despite
having a pMS, indicating severe disease activity; however,
as expected, this patient showed no response to oral BDP.
Taken together, our observations indicate that oral BDP can
be used for patients with mild to moderate disease activity
in real practice rather than for patients with severe disease
activity.

Third, we could not evaluate the effect of oral BDP on
endoscopic healing and biochemical markers such as fecal
calprotectin. As oral BDP was administered as a short-term
rescue therapy, data on routine endoscopic examinations
at the baseline and post-treatment periods were unavail-
able. Theoretically, a special coating polymer named Eu-
dragit-L100/55 enables oral BDP to dissolve at pH under
5.5 to 6.0, allegedly in the distal small bowel and colon.
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According to a study by Nugent et al. [38], the luminal pH
in the distal ileum ranges from 6.5 to 7.5, and it decreases
to 5.5to0 7.5 in terminal ileum to cecum, rising to 6.1 to 7.5
in the left colon and rectum. Moreover, much lower luminal
pH values were reported in patients with active disease. As
we administered oral BDP in patients with active inflamma-
tion, it is conceivable that reduced intracolonic pH may help
effective delivery to the affected colon, resulting in favor-
able efficacy in distal colon. Though it showed consistent
outcomes with previous randomized controlled studies with
extensive or left-sided UC patients, further studies evaluat-
ing the real efficacy of oral BDP in endoscopic healing are
warranted. Likewise, although data on biochemical markers
including CRP and ESR in all patients could be collected, fe-
cal calprotectin data were seldom available in both pretreat-
ment and post-treatment evaluations because most patients
did not provide stool samples. Although the initial CRP and
ESR levels showed no significant effect on response in our
study, further studies investigating the relationship of fecal
calprotectin and response to oral BDP are still needed.

In conclusion, oral BDP is efficacious as an add-on therapy
in patients with mild to moderate UC in Korea. Regardless
of any concomitant drug regimens, patients with initial SFS
or RBS of 0 may be good candidates for the use of oral BDP
therapy for acute UC flare-ups. Further larger, well-designed
prospective studies are needed.

KEY MESSAGE

1. Oral beclomethasone dipropionate (BDP) is effica-
cious as an add-on therapy in patients with ulcer-
ative colitis in Korea.

2. In case of acute symptomatic aggravation, pa-
tients with initial stool frequency subscore or rectal
bleeding subscore of 0 may be good candidates
for the use of oral BDP.
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Supplementary Table 1. Comparison of the clinical responder and nonresponder groups

KJIM™

Clinical responder group

Nonresponder group

Variable (n = 56) (n = 44) p value
Age at BDP administration, median (IQR), yr 51 (35.3 t0 57.0) 35(29.31t046.0) 0.005
Sex 0.325
Male 25 (44.6) 24 (54.5)
Female 31 (55.4) 20 (45.5
Smoking status at IBD diagnosis 0.912
Current smoker 9(16.1) 6 (13.6)
Ex-smoker 10 (17.9) 9(20.5)
Never 37 (66.1) 29 (65.9)
Disease extent at BDP initiation 0.732
Proctitis 9 (16.1) 5(11.4)
Left-sided colitis 25 (44.6) 19 (43.2)
Extensive colitis 22 (39.3) 20 (45.5)
Disease duration, median (IQR), yr 11 (6.0 to 18.0) 10 (6.0 to 15.0) 0.398
Disease activity 0.102
Mild 35 (62.5) 19 (43.2)
Moderate 21 (37.5) 24 (54.5)
Severe 0 1(2.3)
Initial partial Mayo score, mean (IQR) 41 (3.0t06.0) 5(3.0t05.0) 0.197
Change in the stool frequency subscore, mean (range) —-0.86 (1.0 to 0.0) 0.05 (2.0 t0 2.0) < 0.001
Change in the rectal bleeding subscore, mean (range) -1.04 (-2.0t0 0.0) -0.07 (-3.0t0 2.0) < 0.001
Past medication history 0.322
5-ASA alone 42 (75.0) 29 (65.9)
IMM 13(23.2) 11 (25.0)
Biologics 2 (4.5)
IMM + biologics 1(1.8) 2 (4.5)
Concomitant drugs 0.989
5-ASA alone 7(12.5) 5(11.4)
Rectal therapy alone 1(1.8) 1(2.3)
5-ASA + rectal therapy 36 (64.3) 28 (63.6)
5-ASA + IMM 4(7.9) 2(4.5)
5-ASA + biologics 1(1.8) 1(2.3)
5-ASA + rectal therapy + IMM 7 (12.5) 7 (15.9)

Values are presented as number (%) unless otherwise indicated.
BDP, beclomethasone dipropionate; IQR, interquartile range; IBD, inflammatory bowel disease; 5-ASA, 5-aminosalicylic acid; IMM,

immunomodulator.
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Supplementary Table 2. Univariate and multivariate logistic regression analyses for response prediction

Variable Univariate Multivariate
OR (95% Cl) P value OR (95% Cl) P value
Age at BDP initiation, yr
>40yr 2.562 (1.136-5.780) 0.023 2.011 (0.649-6.237) 0.226
Sex
Male/female 0.672 (0.304-1.486) 0.326
Disease duration (median), yr 1.024 (0.969-1.082) 0.395
Disease extent at BDP initiation (ref.
proctitis)
Left-sided colitis 0.731 (0.210-2.540) 0.622
Extensive 0.611 (0.175-2.132) 0.440
Initial stool frequency subscore (ref.
score 3)
Score 0 8.000 (0.711-90.001) 0.092
Score 1 1.541 (0.446-5.326) 0.495
Score 2 4.000 (1.000-15.994) 0.050
Initial rectal bleeding subscore (ref.
score 3)
Score 0 123.000 (12.534-1207.083) <0.001 119.489 (12.019-1187.896) < 0.001
Score 1 10.286 (1.162-91.068) 0.036 9.666 (1.078-86.633) 0.043
Score 2 1.714 (0.138-21.333) 0.675 1.923 (0.151-24.434) 0.614
Concomitant drugs (ref. no drug)
IMM or biologic agent 0.927 (0.358-2.400) 0.876
Elevated CRP (> 0.6 mg/dL) 0.480 (0.152-1.517) 0.211
Elevated ESR (> 9 mm/hr) 0.699 (0.277-1.763) 0.447

OR, odds ratio; Cl, confidence interval; BDP, beclomethasone dipropionate; IMM, immunomodulator; CRP, C-reactive protein; ESR,

erythrocyte sedimentation rate.
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