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Abstract

Background In real-world clinical settings, the clinical efficacy of vedolizumab (VDZ) in patients with ulcerative colitis
(UQ) remains unclear. In this study, we aimed to evaluate the efficacy of prednisolone (PSL)-VDZ combination therapy
in patients with UC.

Methods Changes in the clinical activity index (CAl), blood test results, and the factors affecting VDZ rate and
continuity were investigated. Patients who received at least 20 mg PSL within 1 week of VDZ induction were included
in the VDZ +rapid PSL induction (VDZ +rPSL) group, and the remaining were assigned to the non-VDZ +rPSL group.
Failure and non-failure in both groups were compared.

Results We conducted a comparative analysis of 38 patients with UC treated with VDZ (VDZ +rPSL, n=14; non-
VDZ +rPSL, n=24).The CAlin both groups improved significantly from week 2 to 24 compared with the pretreatment
values (P<0.01). Clinical remission and response at week 8 were significantly higher in the VDZ+rPSL group than

in the non-VDZ +rPSL group (85.7% vs. 37.5%, P<0.01 and 85.7% vs. 41.7%, P=0.02, respectively). Kaplan—-Meier
analysis showed a significant difference in the failure-free rate between the two groups (log-rank test, P=0.02). In the
VDZ +rPSL group, only C-reactive protein (CRP) levels significantly improved in non-failure at week 2 (P=0.04).

Conclusions VDZ +rPSL induction therapy is beneficial for UC treatment. CRP levels 2 weeks after VDZ induction may
influence the continuation rate in the VDZ +rPSL group.
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Background

Ulcerative colitis (UC) is a chronic inflammatory condi-
tion that usually follows a remitting-relapsing course [1].
The basic treatment for moderate-to-severe UC is ste-
roids, which have been used to induce remission since
Truelove et al. first reported their efficacy in 1955 [2].
However, steroid refractoriness and dependence fre-
quently manifest with steroid-based therapies for UC [1,
3]. Long-term colectomy is a risk factor, especially if res-
cue therapy during an acute attack is required because of
steroid refractoriness [4]. Prolonged steroid administra-
tion for managing UC is unfavorable because of its asso-
ciation with immediate and long-term adverse effects
[5]. Steroid treatment limitations have made UC treat-
ment difficult, but therapeutic options have expanded in
recent years with advances in various types of treatments
for UC. Biologics have emerged as promising therapies
for patients with UC refractory to conventional medical
treatment [6].

Vedolizumab (VDZ) is a humanized monoclonal anti-
body that selectively antagonizes the a4f7 gastrointesti-
nal integrin receptor and is indicated for treating patients
with moderate-to-severe UC and Crohn’s disease (CD)
[7].

GEMINI 1, a randomized, double-blind, placebo-
controlled Phase III trial, was conducted to evaluate the
efficacy and safety of VDZ for inducing and maintaining
UC remission [8]. In the GEMINI 1 study, the response
rate at 6 weeks was significantly higher in the VDZ group
(47.1%) than in the placebo group (25.5%; P<0.001).
Additionally, the remission rate at 52 weeks was signifi-
cantly higher in the VDZ group (41.8%) than in the pla-
cebo group (15.9%; P<0.001) [8]. Moreover, VERSITY,
a direct double-blind Phase III study, was conducted to
further assess the efficacy of VDZ in comparison with
adalimumab (ADA) [9]. Therein, the remission rates at
52 weeks were 31.3% in the VDZ group and 22.5% in the
ADA group, with the VDZ group demonstrating a signifi-
cantly higher remission rate (?=0.006). The endoscopic
mucosal healing rate at 52 weeks was 39.7% in the VDZ
group and 27.7% in the ADA group, with the VDZ group
showing a significantly higher remission rate than the
ADA group (P<0.001) [9].

Although the clinical efficacy of VDZ in patients with
UC has been assessed in large-scale trials, adequate data
regarding its efficacy in real-world clinical settings are
lacking. Specifically, VDZ is not a biological therapy that
targets inflammatory cytokines implicated in the patho-
genesis of UC; instead, it inhibits lymphocyte migration
into tissues to achieve its anti-inflammatory effects. Con-
cern exists for patients with moderate-to-severe UC who
may experience delayed onset of therapeutic benefits. We
hypothesized that treatment with a combination of VDZ
and steroids would reduce UC activity at an early stage
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and confer long-term therapeutic benefits. Accordingly,
in this study, we evaluated the efficacy of VDZ in combi-
nation with steroids across multiple centers, focusing on
clinical activity and laboratory test outcomes.

Methods

Patients and study design

This retrospective, multicenter, observational study
included patients with UC treated with VDZ at the Seirei
Hamamatsu General Hospital, Hamamatsu University
School of Medicine, and Hamamatsu Rosai Hospital
between August 2018 and October 2023. UC was diag-
nosed according to established clinical, endoscopic, and
histological diagnostic criteria [10]. Patients with inflam-
matory bowel disease (IBD) who were not diagnosed
with UC but were diagnosed with indeterminate colitis
or unclassified IBD were excluded. Patients with a clinical
activity index (CAI) <4 were excluded to focus on those
with an active disease. To evaluate the efficacy of VDZ
therapy, patients receiving ongoing prednisolone (PSL)
treatment were also excluded. The primary endpoint
of this study was the continuation of treatment with
VDZ + rapid PSL (rPSL) induction.

The secondary endpoints were changes in the CAI and
laboratory findings at weeks 0, 2, 8, and 24. We defined
the VDZ +rPSL group as those receiving at least 20 mg
PSL within 1 week of VDZ induction. The remaining
patients were assigned to the non-VDZ + rPSL group. We
believed that the combination of earlier PSL regimens
would enhance the efficacy of VDZ induction therapy.

Disease assessment

We evaluated the clinical disease activity using the CAI
according to the report by Rachmilewitz [11]. Clini-
cal remission was defined as a CAI<4, whereas clinical
response was defined as a decrease of 4 points or 50%
in the CAI compared with the baseline. Serum albumin
(Alb), hemoglobin (Hb), and C-reactive protein (CRP)
levels were measured in each facility’s laboratory test
department. The endoscopic UC score was evaluated
using the Mayo Endoscopic Subscore (MES). The criteria
for MES were as follows: 0, normal or inactive disease; 1,
mild disease with erythema, decreased vascular pattern,
and mild friability; 2, moderate disease with marked ery-
thema, absence of vascular patterns, friability, and ero-
sions; and 3, severe disease with spontaneous bleeding
and ulceration [12].

Treatment and follow-up of patients

The enrolled patients visited our hospital regularly, once
every 2 weeks for 2 months. Intravenous infusions of
300 mg VDZ were administered on day 1 and at weeks
2 and 6 during the induction phase and every 8 weeks
during the maintenance phase. Switching from VDZ to
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Fig. 1 Study flowchart. VDZ, vedolizumab; CAl, clinical activity index; PSL, prednisolone; rPSL, rapid prednisolone
Table 1 Baseline characteristics
Characteristics at entry All VDZ +rPSL group Non-VDZ +rPSL group P-value
N=38 n=14 n=24

Age (year), median [IQR] 37.5[26-533] 37.5[23-43.25] 37.5[26.75-55] 0.39
Male / Female, n (%) 22 (57.9)/ 16 (42.1) 9(64.3)/5(35.7) 13(54.2) / 11 (45.8) 0.74
Disease duration (year), median [IQR] 7.5[3-15] 8[3.25-14.5] 7.5[3.0-15] 0.82
Disease extent, n (%) Extensive colitis 29 (76.3) 10 (71.4) 19 (79.2) 0.70

Left-sided colitis 9(23.7) 4(28.6) 5(20.8)
CAl (Rachmilewitz index), median [IQR] 7 [6-9] 6.5 [6-7.75] 7 0.5 [6-9] 0.59
CRP (mg/dL), median [IQR] 0.21[0.04-1.08] 0.21[0.14-0.67] 0.20[0.03-1.19] 0.72
Alb (g/dL), median [IQR] 4[3.5-4.2] 4.0 [3.55-4.20] 4.0 [3.48-4.20] 0.62
Hb (g/dL), median [IQR] 12.75[10.7-13.9] 13.25[11.45-14.15] 12.45[1047-1343] 033
MES, n (%) MES 1 3(7.9) 1(7.0) 2(83) 0.13

MES 2 22 (57.9) 11 (78.6) 11 (45.8)

MES 3 13(34.2) 2(14.3) 11 (45.8)
Other medication at entry, n (%) Oral 5-ASA 27 (71.1) 9 (64.3) 18 (75.0) 0.71

Suppository steroids 5(13.2) 2(143) 3(12.5) 1.00

Systemic steroids 23 (60.5) 12(85.7) 11 (45.8) 0.02

Immunomodulators 11 (28.9) 3(214) 8(33.3) 0.49

Oral tacrolimus 3(7.9) 0(0.0) 3(12.5) 0.28

VDZ +rPSL, vedolizumab +rapid prednisolone induction; IQR, interquartile range; CAl, clinical activity index; CRP, C-reactive protein; Alb, albumin; Hb, hemoglobin;

MES, Mayo endoscopic subscore; 5-ASA, 5-aminosalicylic acid

another treatment because of an increase in the number
of bowel movements, the appearance of bloody stools,
and an increase in CAI by >4 points was defined as fail-
ure. Further treatment decisions were left at the discre-
tion of the attending physician. Some laboratory data
were missing because some patients did not visit the hos-
pital owing to inconvenience.

Statistical analysis

Statistical analyses were performed using SPSS v24 (IBM
Corp., Armonk, NY, USA) and EZR (Saitama Medical
Center, Jichii Medical University, Saitama, Japan) soft-
ware [13]. The Wilcoxon signed-rank test or Fisher’s
exact test was used to evaluate the differences. Kaplan—
Meier analysis with the log-rank test was used to evaluate

the cumulative failure-free rate. Statistical significance
was set at P<0.05.

Results

Patient characteristics

The patient selection flowchart is shown in Fig. 1. A total
of 38 patients were included in the final analysis (Table 1).
The patient backgrounds, including clinical and endo-
scopic activity, were not significantly different between
the VDZ + rPSL and non-VDZ + rPSL groups (Table 1).

Comparison of clinical activity between the VDZ +rPSL and
non-VDZ +rPSL groups

The percentage change in the CAI from baseline at the
initiation of VDZ was evaluated at weeks 2, 4, 8, and 24
in both groups (Fig. 2). The CAl in both groups improved
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Fig. 2 Changes in CAl after VDZ induction. VDZ, vedolizumab; CA|, clinical activity index; rPSL, rapid prednisolone

significantly from weeks 2 to 24 compared with the
pretreatment values (P<0.01). The clinical remission
and response at week 2 were significantly higher in the
VDZ +rPSL group than in the non-VDZ+rPSL group
(P=0.04 for both) (Fig. 3A and B). The clinical remis-
sion and response at week 8 were also significantly higher
in the VDZ +rPSL group than in the non-VDZ+rPSL
group (P<0.01 and P=0.02, respectively; Fig. 3C and D).
Kaplan—Meier analysis revealed the VDZ failure-free
rates were significantly higher in the VDZ+rPSL group
than in the non-VDZ + rPSL group (log-rank test P=0.02)
(Fig. 4).

Comparison of laboratory data between the VDZ + rPSL
and non-VDZ +rPSL groups

Changes in blood test findings from baseline at the ini-
tiation of VDZ were evaluated at weeks 2, 4, 8, and 24 in
both groups (Fig. 5). Serum Alb levels improved signifi-
cantly in the VDZ + rPSL group at week 24 but not in the
non-VDZ +rPSL group (P=0.03) (Fig. 5A and B). No sig-
nificant improvement in Hb levels was observed in either
group (Fig. 5C and D). CRP levels significantly improved
at week 2 in the VDZ +rPSL group and at week 4 in the
non-VDZ+rPSL group (P=0.02 for both) (Fig. 5E and
F). Finally, the VDZ +rPSL and non-VDZ+rPSL groups
were further divided into the failure and non-failure sub-
groups, and Alb, Hb, and CRP levels at weeks 0 and 2
were compared (Fig. 6). Alb and Hb levels were not sig-
nificantly different between weeks 0 and 2 in either group
(Fig. 6A-D). No significant difference in CRP level was

observed between weeks 0 and 2 in the non-VDZ +rPSL
group; however, in the VDZ+rPSL group, a significant
improvement was observed in the non-failure group at
week 2 (P=0.04) (Fig. 6E and F).

Discussion

In this study, we examined the efficacy of early com-
bined administration of PSL and VDZ, an intestine selec-
tive anti-a4f7 integrin antibody for UC, in a real-world
setting. The GEMINI trial demonstrated the benefi-
cial effects of VDZ in treating UC [8, 14]. The basis for
treating UC is inducing and maintaining remission, and
the GEMINI trial conducted a detailed analysis of these
aspects. However, the GEMINI study did not examine
the association between steroids and vedolizumab in
detail. Given the difficulty of establishing the complex
conditions of the GEMINI trial in a clinical setting, we
aimed to assess the efficacy of VDZ in real-world clinical
settings at participating centers, specifically evaluating its
effectiveness in combination with PSL.

In our study, 23 patients (60.5%) received systemic ste-
roids at the start of the VDZ treatment. We compared
the efficacy of VDZ and early PSL combination therapy
with VDZ alone because we hypothesized that the com-
bination therapy might be more effective in inducing
and maintaining remission. Herein, the CAI showed
significant improvement in the VDZ+rPSL and non-
VDZ +rPSL groups compared with the pretreatment lev-
els, with the enhancement being more pronounced in the
VDZ+rPSL group. The clinical remission and response
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VDZ+rPSLgroup

b

b

Non-VDZ+rPSLgroup | Log-rank test
P=0.02

1
2 0.8
=2
<
S 06 -
=
~N
S
2 04 -
o
c
L
T 0.2
<)
=%
2
o 0
T T
Patients at risk 0 3
VDZ+rPSL group(n) 14 11
Non-VDZ+rPSL group(n) 24 14

! . 2‘0 Time (month)

10 15
11 10 7
9 7 5
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rates were higher in the VDZ +rPSL group than in the
non-VDZ +rPSL group at weeks 2 and 8. To our knowl-
edge, no study has evaluated the efficacy of VDZ+PSL
combination therapy in treating UC. Regarding CD, a
previous report indicated that VDZ +PSL combination

therapy effectively induced remission [15]. Sands et al.
[15] analyzed patients enrolled in the GEMINI 2 and 3
trials. They observed that in the GEMINI 2 trial, com-
bining VDZ and PSL had a significantly higher clini-
cal remission rate than VDZ alone at week 6 (19.0% vs.



Yamada et al. BMC Gastroenterology (2025) 25:323

VDZ+rPSL group

P=0.03

(week)
3.0
0 2 4 8 24
n 14 14 14 14 12
(€ VDZ+rPSL group
dL;
(6/d) P=0.11
15| ]
P=0.23
14 P=0.35
c x
g P00 = ]
o 13[ l
o
£
Y
T
12
1 (week)
0 2 4 8 24
n 14 14 14 14 12
(E) VDZ+rPSL group
P=0.07
(mg/dL)I |
2.0 P=0.12
P =0.05
= 1.5| l
@ P=0.02
s 1
(=%
v 1.0
=2
S
©
o
L',O.S
0 (week)
0 2 4 8 24
n 14 14 14 14 12

Page 6 of 9

(B) Non-VDZ+rPSL group

P=0.07

30 (week)
0 2 4 8 24
n 24 24 23 20 12
() Non-VDZ+rPSL grou
(8/dL) Eene
15
P=0.35
|
14 P=0.47
- P=0.68
13
®  P=0.13
g | |
I

12

1 (week)
0 2 4 8 24
n 24 24 23 20 12
(F) Non-VDZ+rPSL group
P=0.06
(mg/dL)] |
P=0.76
2.0
P =0.02
c 15P=0.56
g M
4
Q
o 1.0
=
o
©
2
A 0.5
0 (week)
0o 2 4 8 24
n 24 24 23 20 12

Fig. 5 Comparison of changes in serum albumin (A, B), hemoglobin (C, D), and C-reactive protein (E, F) levels from week 0 to 4 between the VDZ + rPSL

and non-VDZ +rPSL groups. VDZ, vedolizumab; rPSL, rapid prednisolone



Yamada et al. BMC Gastroenterology (2025) 25:323 Page 7 of 9

(A) VDZ+rPSL group (B) Non-VDZ+rPSL group
Failure Non-failure Failure Non-failure
P=0.36
6 P=0.58 6 6 P=0.22 6 P=0.35
c” c 5 c 5 e l l
f o b mmmm (o A
= =1 =3 >
=} =] o o2
=3 T3 T3 T3 : ®
52 52 E2| 52
Y Y U U
w1 w1 v n1
0 0 0 0
WeekO  Week2 WeekO  Week2 WeekO  Week2 WeekO Week2
(n=4) (n=4) (n=10)  (n=10) (n=16) (n=16) (n=8) (n=8)
(C) VDZ+rPSL group (D) Non-VDZ+rPSL group
Failure Non-failure Failure Non-failure
P=0.55 P=0.06 p=1
P=0.88 I_l I_l l—l
15 l I . N
£ £15 £15 £15
=] =] =] e
o o o o
10 — & g g
QU QL QU QU
T - T b =
5 5 5 5
0 0 0 0
Week0 Week2 Week0 Week2 WeekO Week2 WeekO  Week2
(n=4) (n=4) (n=10) (n=10) (n=16) (n=16) (n=8) (n=8)
(E) VDZ+rPSL group (F) Non-VDZ+rPSL group
Failure Non-failure Failure Non-failure
P=0.04 P=0.63
6 6 ° 6 ° 6
24 £4 24 24 p=1
23 23 23 53 [ |
S 2 P=0.13 S 9 E ) S 7 a
s [ ] 2 ° e o °
& o1 o1 S1
0 = ——Ce 0 S 0 0 i
wei(o v{:f:)z WEks  Wieekd WeekO  Week2 Week0  Week2
(n=4) B (n=10) (n=10) (n=16)  (n=16) (n=8) (n=8)

Fig. 6 Comparison of the serum albumin (A, B), hemoglobin (C, D), and C-reactive protein (E, F) levels between the failure and non-failure groups. VDZ,
vedolizumab; rPSL, rapid prednisolone



Yamada et al. BMC Gastroenterology (2025) 25:323

10.9%). In the GEMINI 3 trial, combining VDZ and PSL
had a significantly higher clinical remission rate than
VDZ alone at week 10 (34.2% vs. 22.7%). In our study,
the VDZ +rPSL group showed higher clinical remission
and response rates than the non-VDZ+rPSL group at
weeks 2 and 8. Therefore, we considered that combin-
ing VDZ and PSL might be effective not only for induc-
ing remission but also for maintenance. We then divided
the patients with VDZ continuation into the VDZ + rPSL
and non-VDZ +rPSL groups and evaluated them using
Kaplan—Meier analysis, which showed a significant dif-
ference in the failure-free rate. After introducing VDZ,
we tapered off PSL if clinical remission or a clinical
response was achieved. VDZ is a humanized monoclonal
antibody that selectively antagonizes the a4f7 gastroin-
testinal integrin receptor and inhibits lymphocyte migra-
tion into tissues to achieve its anti-inflammatory effects
[7]. VDZ is distinct from other biological therapies that
target inflammatory cytokines in that it does not directly
suppress these cytokines; some patients take longer to
respond to VDZ or fail to respond. In contrast, VDZ
demonstrates low immunogenicity and a reduced loss of
response, making it a promising candidate for sustained
therapeutic management. Yamashita et al. [16] reported
that among 37 patients with UC who tested positive for
anti-VDZ antibodies at week 30 post-VDZ administra-
tion, only one patient (2.7%) tested positive for blood test.
We believe that combining PSL and VDZ may positively
influence the continuation rate because PSL effectively
induces remission in many patients when administered
for a short duration; however, the adverse effects associ-
ated with prolonged PSL use remain problematic.

The GEMINI study used fecal calprotectin to assess
therapeutic activity, but herein, we did not measure bio-
markers. Therefore, we evaluated only Alb, Hb, and CRP
levels and assessed their changes. CRP is a nonspecific
indicator of systemic inflammation, yet it remains the
most widely used biomarker for IBD in clinical prac-
tice. An improvement in CRP levels within 2—4 weeks
after starting treatment with infliximab (IFX) and ADA
is associated with a better prognosis in patients with
UC [17-19]. In particular, Iwasa et al. [17] reported
that changes in CRP levels 2 weeks after IFX induction
in patients with UC could predict clinical prognosis. In
our study, there was no significant improvement in the
CRP levels at week 2 in any patient. However, when the
VDZ +rPSL and non-VDZ+rPSL groups were further
divided, the VDZ+rPSL group showed significantly
improved CRP levels by week 2. We separately com-
pared failure and non-failure in the VDZ + rPSL and non-
VDZ +rPSL groups. In the VDZ+rPSL group, the CRP
level improved significantly only in the non-failure group
at week 2. Thus, our study indicated that CRP levels 2
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weeks after VDZ induction may influence the continua-
tion rate in the VDZ + rPSL group.

This study has some limitations. First, although
detailed hematological findings were easy to extract, the
number of enrolled patients was small; therefore, the
sample size was not large enough to draw reliable con-
clusions. Second, in contrast to larger clinical trials, our
retrospective study lacked a well-defined dosage regi-
men for PSL; therefore, the inclusion criteria might have
introduced a bias. Third, no studies have been conducted
on the evaluation of biomarkers such as fecal calprotectin
and mucosal or histological evaluations before and after
VDZ treatment. Nevertheless, despite the limited sample
size in this study, Kaplan—Meier analysis revealed signifi-
cant differences, reinforcing the notion that combining
PSL and VDZ enhances prognosis in patients with UC.

Conclusions

Initiating treatment by combining VDZ and PSL in
patients with moderate-to-severe UC may improve the
long-term prognosis. Our results also indicated that CRP
levels 2 weeks after VDZ induction can influence the
continuation rate in the VDZ + rPSL group.
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