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Abstract 
Background: This nationwide prospective registry study investigated the real-world effectiveness, safety, and persistence of vedolizumab (VDZ) 
in inflammatory bowel disease (IBD) patients in Taiwan. Disease relapse rates after VDZ discontinuation due to reimbursement restriction were 
assessed.
Methods: Data were collected prospectively (January 2018 to May 2020) from the Taiwan Society of IBD registry.
Results: Overall, 274 patients (147 ulcerative colitis [UC] patients, 127 Crohn’s disease [CD] patients) were included. Among them, 70.7% with 
UC and 50.4% with CD were biologic-naïve. At 1 year, 76.0%, 58.0%, 35.0%, and 62.2% of UC patients and 57.1%, 71.4%, 33.3%, and 30.0% 
of CD patients achieved clinical response, clinical remission, steroid-free remission, and mucosal healing, respectively. All patients underwent 
hepatitis B and tuberculosis screening before initiating biologics, and prophylaxis was recommended when necessary. One hepatitis B carrier, 
without antiviral prophylaxis due to economic barriers, had hepatitis B reactivation during steroid tapering and increasing azathioprine dosage, 
which was controlled with an antiviral agent. No tuberculosis reactivation was noted. At 12 months, non–reimbursement-related treatment 
persistence rates were 94.0% and 82.5% in UC and CD patients, respectively. Moreover, 75.3% of IBD patients discontinued VDZ due to man-
datory drug holiday. Relapse rates after VDZ discontinuation at 6 and 12 months were 36.7% and 64.3% in CD patients and 42.9% and 52.4% 
in UC patients, respectively.
Conclusions: The findings demonstrated VDZ effectiveness in IBD patients in Taiwan, with high treatment persistence rates and favorable safety 
profiles. A substantial IBD relapse rate was observed in patients who had mandatory drug holiday.
Key Words: vedolizumab, Crohn’s disease, ulcerative colitis, reimbursement

Introduction
Over the last 2 decades, anti-tumor necrosis factor (anti-TNF) 
agents have become the mainstay of therapy for moderate-
to-severe Crohn’s disease (CD) and ulcerative colitis (UC).1,2 
However, a proportion of patients undergoing anti-TNF 
therapy experience primary nonresponse (10%-30%) or sec-
ondary loss of response (23%-46%).3 Anti-TNF therapy also 
has potential risks of infection and malignant complications.4,5 
These shortcomings of anti-TNF therapy, along with an 
evolving understanding of the immunopathogenesis of CD 
and UC, have led to the development of biologics with alter-
native mechanisms of action.6

Vedolizumab (VDZ) is a gut-selective anti-lymphocyte 
trafficking humanized monoclonal antibody used for inflam-
matory bowel disease (IBD) treatment. VDZ binds to α4β7 
integrin, which prevents lymphocyte translocation from the 
blood to the inflamed gut tissue; thus, this biological agent 
does not cause systemic immunosuppression, thereby poten-
tially providing a more favorable safety profile than systemic 
immunosuppressants.7 GEMINI long-term safety studies and 
post hoc analyses have confirmed that VDZ is efficacious and 
has a favorable safety profile.8-11 It has been approved world-
wide since 2014.12

Clinical trials represent only selective patient populations, 
and the results might not reflect real-world clinical practice. 
Asia is an endemic region for hepatitis B and tuberculosis 
(TB)13; however, clinical trials for IBD tend to exclude hepa-
titis B or TB patients. Multiple studies on the real-world ev-
idence of VDZ effectiveness and safety have been published 
in Western countries,14-18 and real-world evidence of VDZ 
therapy in the Asian population is gradually emerging.19-22 
However, the emerging evidence is either from hospital-based 
studies in Taiwan or from second-line therapy studies in Korea. 
We aimed to conduct a prospective nationwide multicenter 
registry study in collaboration with the Taiwan Society of 
Inflammatory Bowel Disease (TSIBD) to determine the safety 
and effectiveness of VDZ in inducing and maintaining remis-
sion as either first-line or second-line therapy, treatment per-
sistence, and IBD relapse after VDZ discontinuation due to 
the reimbursement policy in Taiwan.

Methods
Study Population and Data Collection
This was a prospective, nationwide registry study, named as 
the VIOLET (VedolIzumab therapy fOr infLammatory bowEl 
disease in Taiwan) study, including adult patients (≥18 years 
of age) with IBD who received at least 1 dose of VDZ for IBD 
treatment, with up to 1-year follow-up between January 2018 

Key Messages

•	What is already known?
Vedolizumab has been approved and reimbursed in Taiwan 
as both first-line and second-line therapy for moderate-to-
severe inflammatory bowel disease (IBD) since 2017, with 
only second-line short-term effectiveness and safety data 
being reported in Asian populations.
•	What is new here?
The VIOLET study was the first nationwide prospective reg-
istry study to assess the long-term real-world effectiveness, 
safety, and persistence of vedolizumab for IBD patients in 
Taiwan, where tuberculosis and hepatitis B are endemic 
diseases, and the disease relapse rate after vedolizumab 
discontinuation due to reimbursement restriction.
•	How can this study help patient care?
The VIOLET study has shown a high long-term persistence 
rate without any significant safety signal when patients  
underwent screening and received prophylaxis in a tuber-
culosis and hepatitis B endemic area, which could help in 
clinical decision making of biologic use when managing IBD 
patients.
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and May 2020. This study was approved by local institu-
tional review boards; all patients provided written informed 
consent. Patient data were collected across the country from 
16 medical centers in Taiwan and were deidentified and 
transferred to the electronic registry system maintained by the 
TSIBD using a standardized case report form. The input data 
were updated quarterly.

VDZ was administered as an intravenous infusion 
(300 mg) at weeks 0, 2, and 6 and every 8 weeks thereafter, 
with no dose intensification allowed according to the reim-
bursement criteria. Treatment effectiveness; concomitant 
medication; and adverse events (AEs) including infections, 
infusion reactions, or other potential AEs related to VDZ 
were recorded at baseline and at 3, 6, 9, and 12 months. 
Ileocolonoscopy was performed during at least 1 follow-up 
visit after the initiation of therapy; the primary physician de-
cided the timing based on clinical necessity and patient availa-
bility, which is consistent with real-world practice. The use of 
concomitant immunosuppressant medications or steroids and 
the duration of continuous medication use were determined 
by the treating physician.

Variables
Data of baseline characteristics (age at diagnosis, age at 
VDZ initiation, sex, and smoking status), disease charac-
teristics, disease-related complications or extraintestinal 
manifestations, phenotype classified according to Montreal 
subclassifications, and treatment history (steroids, 
immunomodulators, and anti-TNF agents) were col-
lected. Data of other patient characteristics related to VDZ 
prescription, such as baseline disease activity, concom-
itant treatments, reason for VDZ discontinuation, and dis-
ease activity after VDZ withdrawal, were also collected. 
Corticosteroid therapy was defined as the use of any intra-
venous or oral corticosteroid at any time during the VDZ 
treatment. Immunomodulator therapy with azathioprine, 
6-mercaptopurine, methotrexate, tacrolimus, or cyclospo-
rine was initiated. AEs were also recorded. Infusion reactions 
were defined as any AE that occurred on the day of or the 
day after VDZ infusion. AEs were defined as any untoward 
medical occurrence that did not result in VDZ discontinu-
ation or hospitalization. Severe AEs (SAEs) included events 
requiring hospitalization, prolongation of existing hospital-
ization, and interventions to prevent permanent impairment 
or damage or those causing mortality.

Outcomes and Definition
The effectiveness outcomes of this study were the proportion 
of individuals achieving a clinical response (CRS), clinical 
remission (CRM), mucosal healing (MH), and steroid-free 
remission (SRM) after 6 months and 12 months of VDZ treat-
ment. Secondary outcomes included the safety and treatment 
persistence of VDZ. Other outcomes were disease activity and 
concomitant medication used during VDZ treatment and the 
relapse rate after discontinuing VDZ due to the reimburse-
ment policy.

For UC patients, CRS was defined as ≥3 points and ≥30% 
reduction in the complete Mayo score from baseline or ≥2 
points and ≥25% reduction in the partial Mayo score from 
baseline. CRM was defined as a total Mayo score of ≤2 points, 
with no individual subscore being >1 point. MH was defined 
as a Mayo endoscopy subscore of 0 or 1. For CD patients, 

CRM was defined as a Crohn’s Disease Activity Index (CDAI) 
score of <150, and CRS was defined as a decrease in the CDAI 
score of ≥70 points at 6 and 12 months after VDZ initiation. 
SRM for patients on steroids at baseline was defined similar to 
CRM in UC patients, in addition to the patient being free from 
steroids after treatment. MH was defined as a Crohn’s Disease 
Endoscopic Index of Severity score of ≤4. The Mayo score and 
CDAI are regularly used in clinical practice, as their applica-
tion is required for claiming reimbursement for biologics in 
Taiwan. All IBD specialists were well educated and trained in 
the formal assessment of IBD scores under the TSIBD, as this 
has been a compulsory training in Taiwan since 2014.

VDZ treatment persistence up to month 12 was analyzed 
using the Kaplan-Meier analysis based on records of VDZ 
discontinuation.

The safety of VDZ was analyzed based on the occur-
rence of events such as opportunistic infections, hepatitis B 
virus (HBV) infection, TB, gastrointestinal tract infections, 
infusion-related reactions, hypersensitivity, malignancy, and 
hepatic injury in patients who had available data up to 12 
months after VDZ initiation.

In UC patients, relapse after VDZ withdrawal was defined 
as an Mayo endoscopic score of ≥2, stool frequency of ≥2 
(>3-4 per day), or rectal bleeding of ≥2 (50% time). In CD 
patients, relapse after VDZ withdrawal was defined as an 
increased CDAI score of ≥70 from the time of VDZ discon-
tinuation or a CDAI score of ≥220.

Reimbursement Criteria for Biologics and Risk 
Management Plan for Hepatitis B and Tuberculosis 
in Taiwan
In Taiwan, adalimumab has been the first reimbursed biologic 
available for moderate-to-severe CD since 2011. Golimumab 
and adalimumab have been reimbursed for UC since 2016. 
VDZ and infliximab have been reimbursed for IBD patients 
since June 2017.23 Because of the limited budget, biologics 
are under strict reimbursement criteria set by the National 
Health Insurance (NHI) program. For the biologics to be 
reimbursed, the patients should have met all the 3 criteria, 
which are as follows. First, IBD patients should have regis-
tered for catastrophic illness. Second, IBD patients should 
have received conventional therapy (immunosuppressive 
drugs and/or corticosteroids) for at least 6 months. Third, 
when conventional therapy failed or during AEs, the dis-
ease severity should have met the severity criteria: a CDAI 
score of ≥300 or a CDAI score of ≥100 with prior CD-related 
surgery for CD patients and a Mayo score of ≥9 and Mayo 
endoscopy subscore of ≥2 for UC patients. Another issue is 
the limitation in terms of the biologic treatment period. For 
patients who met the aforementioned reimbursement criteria 
and responded to the treatment, reimbursement was provided 
for a treatment period of only 12 months; for example, the 
last dose of VDZ would be administered at the 46th week 
rather than the 54th week since the initiation of 1 term of re-
imbursement. After the 12-month treatment period, patients 
have to either shift to self-financing treatment or discontinue 
the treatment until 3 months later (mandatory drug holiday) 
to reapply for reimbursement when disease severity meets the 
previously mentioned criteria.

As an endemic area (ie, Taiwan) for hepatitis B and TB, 
the government has set a risk management plan for patients 
who need biologic treatment. All patients have to undergo 
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Table 1. Characteristics of the enrolled patients.

Characteristic UC (n = 147) CD (n = 127) 

Male 91 (61.9) 90 (70.9)

Age (initial VDZ treatment), y 48.5 ± 14.2 39.8 ± 15.4

Body mass index, kg/m2 23.0 ± 3.48 21.8 ± 4.03

Duration of disease, y 3.9 (1.6-8.9) 3.1 (1.5-6.9)

  �  Biologic-naïve 3.0 (0.9-7.8) 1.7 (0.8-4.5)

  �  Biologic-exposed 4.8 (2.3-10.0) 4.9 (2.7-8.9)

Smoking status

 � Current smoker 6 (4.1) 11 (8.7)

 � Former smoker 18 (12.2) 11 (8.7)

 � Never 118 (80.3) 103 (81.1)

Disease extent

 � Proctitis 27 (18.4) —

 � Left-sided colitis 44 (29.9) —

 � Pancolitis 75 (51.0) —

 � Ileal — 42 (33.1)

 � Colonic — 17 (13.4)

 � Ileocolonic — 68 (53.5)

 � Perianal — 8 (6.3)

Disease behavior

 � Inflammatory — 58 (45.7)

 � Stricture — 39 (30.7)

 � Penetrating — 26 (20.5)

Mayo score 9.2 ± 2.3 —

CDAI — 239.5 ± 89.0)

Previous surgical history 16 (10.9) 47 (37.0)

 � Bowel resections 9 (6.1) 43 (33.9)

 � Surgery for perianal disease 8 (5.4) 20 (15.7)

Previous malignancy history 3 (2.0) 0 (0)

 � IBD-related cancer history 2 (1.4) 0 (0)

HBV infection 21 (14.3) 9 (7.1)

 � HBsAg positive 15 (10.2) 7 (5.5)

QuantiFERON test

 � Positive 5 (3.4) 4 (3.1)

 � Intermediate 5 (3.4) 1 (0.8)

Prior anti-TNF exposure 43 (29.3) 63 (49.6)

 � Adalimumab 21 (48.8) 61 (96.8)

 � Infliximab 20 (46.5) 2 (3.2)

 � Golimumab 2 (4.6) 0 (0)

Concurrent medications at the time of VDZ initiation

Immunosuppressants 88 (59.9) 70 (55.1)

Steroids 108 (73.5) 68 (53.5)

Values are n (%), mean ± SD, or median (interquartile range).
Abbreviations: CD, Crohn’s disease; CDAI, Crohn’s Disease Activity 
Index; HBV, hepatitis B virus; HBsAg, hepatitis B surface antigen; IBD, 
inflammatory bowel disease; TNF, tumor necrosis factor; UC, ulcerative 
colitis; VDZ, vedolizumab.

hepatitis B and TB screening before initiating the biologic 
treatment. Patients who have latent TB or active TB must first 
receive prophylaxis or treatment, which are covered by the 
NHI. For patients with chronic hepatitis B, antiviral agents 
could be reimbursed. However, for a hepatitis B carrier with 
normal liver function, prophylaxis is highly recommended ac-
cording to the guidelines,24 but patients have to pay for the 
treatment by themselves.

Statistical Analysis
Continuous variables are presented as mean ± SD or as 
median (interquartile range [IQR]) if the distribution was 
skewed, and categorical or binary variables are presented 
as proportions or percentages. P values were based on a 
2-sample t test for continuous variables and a chi-square or 
Fisher exact test for categorical variables. Effectiveness was 
analyzed using (1) as-observed analysis in patients with avail-
able data at the indicated time point and (2) the last obser-
vation carried forward approach for imputation of missing 
data. Treatment persistence was analyzed using the Kaplan-
Meier survival analysis based on records of VDZ discontinu-
ation. Patients who discontinued VDZ due to reimbursement 
restriction or while in disease remission were censored. The 
log-rank test was used to compare the persistence of VDZ be-
tween CD and UC patients and to compare between biologic-
naïve and biologic-exposed patients. Kaplan-Meier survival 
analysis was also used to assess the risk of relapse after VDZ 
discontinuation due to the reimbursement policy. Statistical 
analysis was performed using SPSS for Windows (version 
20.0; IBM Corp, Armonk, NY, USA). The tests were 2-tailed 
with a significance level of .05.

Results
Baseline Clinical Characteristics
A total of 274 patients (UC: n = 147, 61.9% male, 70.7% 
biologic-naïve; CD: n = 127, 70.9% male, 50.4% biologic-
naïve) with active IBD receiving VDZ were included in the 
analysis. Data of demographic and relevant clinical charac-
teristics are presented in Table 1. At VDZ initiation, the mean 
age of UC and CD patients was 48.5 ± 14.2 and 39.8 ± 15.4 
years, respectively. The male-to-female sex ratio was 1.6 for 
UC and 2.4 for CD. The age and sex ratio in our study cohort 
were comparable to those in a previous report from Taiwan.25 
The median disease duration before VDZ treatment was 3.9 
(IQR, 1.6-8.9) years for UC and 3.1 (IQR, 1.5-6.9) years for 
CD. We further stratified patients into the biologic-naïve and 
biologic-exposed groups; the median disease duration before 
VDZ initiation was 3.0 (IQR, 0.9-7.8) years for UC and 1.7 
(IQR, 0.8-4.5) years for CD in the biologic-naïve group and 
4.8 (IQR, 2.3-10.0) years for UC and 4.9 (IQR, 2.7-8.9) years 
for CD in the biologic-exposed group. The disease duration 
before VDZ initiation was slightly longer than that reported 
in other studies,26,27 probably related to the strict criteria for 
biologics reimbursement in Taiwan. In UC patients, the base-
line disease activity was 9.2 ± 2.3 based on the Mayo score, 
pancolitis (51%) was the most common disease location, and 
10.7% of patients had undergone previous bowel resection (no 
patients had undergone prior total colectomy) or surgery for 
perianal disease. Three (2%) UC patients had a history of ma-
lignancy, which was related to IBD in 2 of these patients. In CD 
patients, the baseline disease activity was 241 ± 89 based on 

the CDAI, ileocolitis (53.5%) was the most common disease lo-
cation, the inflammatory type (45.7%) was the most common 
disease behavior, and 37.0% had undergone previous bowel 
resection or surgery for perianal disease. At the time of VDZ 
initiation, more than half of the UC and CD patients were re-
ceiving concomitant immunosuppressants and corticosteroids.

As mentioned, Taiwan is an endemic area for hepatitis B and 
TB; therefore, hepatitis B and TB screening before biologic 
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treatment is required according to the Taiwan NHI risk man-
agement program. In this cohort, 14.3% (n = 21 of 147) and 
7.1% (n = 9 of 127) of UC and CD patients had hepatitis B 
infection, respectively. A positive result for hepatitis B surface 
antigen test was found before VDZ initiation in 15 (10.2%) 
UC patients and 7 (5.5%) CD patients. Antiviral prophy-
laxis was recommended according to the local guidelines 
but depended on the patients’ decision because patients with 
baseline normal liver function test results do not fit the reim-
bursement criteria for antiviral treatment. A positive result 
for the QuantiFERON test for TB was found in 3.4% (n = 5 
of 147) and 3.1% (n = 4 of 127) of the UC and CD patients, 
respectively; all of them were without active TB as assessed 
using chest images. Isoniazid prophylaxis had been provided 
to all patients with a positive result for the QuantiFERON 
test according to local guidelines.

Overall, 70.7% and 50.4% of the UC and CD patients, 
respectively, were biologic-naïve at the time of VDZ initia-
tion. Among biologic-exposed patients, 20.9% (n = 9 of 43) 
of the UC patients and 3.2% (n = 2 of 63) of the CD patients 
were exposed to 2 anti-TNF agents. Because adalimumab has 
been used for the longest period in Taiwan, it was the most 
commonly prescribed biologic in UC and CD patients in this 
cohort.

Trends in Disease Activity and Medication Use 
During VDZ Treatment
As displayed in Table 2, in CD patients, CDAI showed a sig-
nificant time-dependent decrease from 178 ± 87.3 at month 
3 (n = 108) to 124 ± 93.9 at month 12 (n = 56) after VDZ 

initiation when compared with the baseline disease ac-
tivity (P < .001); C-reactive protein levels decreased from 
1.44 ± 2.12 at month 3 (n = 97) to 1.13 ± 1.46 at month 12 
(n = 37) after VDZ initiation (P = 0.210); fecal calprotectin 
levels decreased from 1277 ± 1722 at month 3 (n = 20) to 
812 ± 871 at month 12 (n = 8) after VDZ initiation therapy 
(P = .802) (Supplementary Table 1). In UC patients, the Mayo 
score significantly decreased from 4.68 ± 2.71 at month 3 to 
4.35 ± 3.45 at month 12 after VDZ initiation when compared 
with the baseline disease activity (P < .001); fecal calprotectin 
levels decreased from 1324 ± 1734 at month 3 (n = 28) to 
989 ± 1342 at month 12 (n = 14) after VDZ initiation (P = 
.282) (Supplementary Table 1).

Concomitant medications administered during VDZ 
treatment are summarized in Supplementary Table 1. 
5-Aminosalicylic acid was persistently prescribed for UC 
and CD patients. After 12 months of VDZ therapy, the usage 
of concomitant immunosuppressants or steroid therapy 
decreased when compared with that at baseline in UC and 
CD patients.

CRS, CRM, SRM, and MH Rates at 6 and 12 Months 
After VDZ Treatment
Treatment effectiveness at 6 and 12 months was analyzed 
as observed (Table 3). At 6 months, 56.0% (n = 47 of 84), 
51.2% (n = 43 of 84), 26.4% (n = 14 of 53), and 12.0% (n = 
3 of 25) of the CD patients achieved CRS, CRM, SRM, and 
MH, respectively. At 12 months, 57.1% (n = 32 of 56), 71.4% 
(n = 40 of 56), 33.3% (n = 11 of 33), and 30.0% (n = 9 of 
30) of the CD patients achieved CRS, CRM, SRM, and MH, 

Table 2. Disease activity over time among patients undergoing VDZ therapy.

Disease Activity Time

0 mo 3 mo 6 mo 9 mo 12 mo 

UC

 � Mayo score 137, 9.20 ± 2.27 116, 4.68 ± 2.71a 58, 3.71 ± 2.41a 54, 3.59 ± 2.68a 37, 4.35 ± 3.45a

CD

 � CDAI 127, 241 ± 89.5 108, 178 ± 87.3a 84, 157 ± 90.7a 66, 142 ± 98.5a 56, 124 ± 93.9a

Values are n, mean ± SD.
Abbreviations: CD, Crohn’s disease; CDAI, Crohn’s Disease Activity Index; UC, ulcerative colitis; VDZ, vedolizumab.
aP < .001, in comparison with baseline.

Table 3. As-observed analysis of CRS, CRM, SRM, and MH in patients with UC and CD after 6 months and 1 year of VDZ therapy.

 Group
 

6 mo 1 y

CRS CRM SRM MH CRS CRM SRM MH 

UC Total 82.5, 80/97 43.3, 42/97 26.0, 20/77 69.0, 40/58 76.0, 38/50 58.0, 29/50 35.0, 14/40 62.2, 23/37

Biologic-naïve 81.3, 52/64 39.1, 25/64 28.8, 25/52 64.9, 24/37 79.4, 27/34 55.9, 19/34 34.6, 9/26 61.5, 16/26

Biologic-exposed 84.8, 28/33 51.5, 17/33 35.0, 14/40 76.2, 16/21 68.8, 11/16 62.5, 10/16 35.7, 5/14 63.6, 7/11

CD Total 56.0, 47/84 51.2, 43/84 26.4, 14/53 12.0, 3/25 57.1, 32/56 71.4, 40/56 33.3, 11/33 30.0, 9/30

Biologic-naïve 67.4a, 29/43 62.8a, 27/43 43.3a, 13/30 13.3, 2/15 64.3a, 18/28 82.1, 23/28 42.1, 8/19 17.6, 3/17

Biologic-exposed 43.9a, 18/41 39.0a, 16/41 4.3a, 1/23 10.0, 1/10 50.0a, 14/28 60.7, 17/28 21.4, 3/14 46.2, 6/13

Values are %, n/n.
Abbreviations: CD, Crohn’s disease; CRM, clinical remission; CRS, clinical response; MH, mucosal healing; SRM, steroid-free remission; UC, ulcerative 
colitis; VDZ, vedolizumab.
aBiologic-naïve vs biologic-exposed, P < .05.

http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izac269#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izac269#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izac269#supplementary-data
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Table 4. Adverse events, infectious diseases, and other disorders 
reported during VDZ therapy.

Adverse Event UC (n = 147) CD (n = 127) Total 

Infusion reaction 
and hypersensitivity

2 (1.4) 0 (0) 2 (0.7)

HBV reactivation 0 (0) 1 (0.8) 1 (0.4)

HCV reactivation 0 (0) 0 (0) 0 (0)

TB reactivation 0 (0) 0 (0) 0 (0)

Upper respiratory 
tract infection

0 (0) 1 (0.8) 1 (0.4)

Gastrointestinal 
tract infection

0 (0) 2 (1.6) 2 (0.7)

Others

 � Hair loss 0 (0) 1 (0.8) 1 (0.4)

 � Headache 1 (0.7) 0 (0) 1 (0.4)

SAE

 � Pneumonia 0 (0) 0 (0) 0 (0)

 � Opportunistic 
infection

0 (0) 1 (0.8) 1 (0.4)

 � Intractable in-
fection

0 (0) 1 (0.8) 1 (0.4)

 � Intra-abdominal 
abscess

0 (0) 1 (0.8) 1 (0.4)

 � Intestinal perfo-
ration

1 (0.7) 0 (0) 1 (0.4)

 � Malignancy 0 (0) 0 (0) 0 (0)

 � Mortality 0 (0) 0 (0) 0 (0)

Values are n (%).
Abbreviations: CD, Crohn’s disease; HBV, hepatitis B virus; HCV, hepatitis 
C virus; SAE, serious adverse event; TB, tuberculosis; UC, ulcerative colitis; 
VDZ, vedolizumab.

respectively. At 6 months, 82.5% (n = 80 of 97), 43.3% (n = 
42 of 97), 26.0% (n = 20/77), and 69.0% (n = 40 of 58) of 
the UC patients achieved CRS, CRM, SRM, and MH, respec-
tively. At 12 months, 76.0% (n = 38 of 50), 58.0% (n = 29 
of 50), 35.0% (n = 14 of 40), and 62.2% (n = 23 of 37) of 
the UC patients achieved CRS, CRM, SRM, and MH, respec-
tively. The effectiveness of VDZ treatment for biologic-naïve 
and biologic-exposed patients is shown in Table 3. Treatment 
effectiveness at 6 months and 12 months analyzed using last 
observation carried forward imputation showed similar trends 
as those in the as-observed analysis (Supplementary Table 2).

Treatment effectiveness of VDZ in combination with an 
immunomodulator at 6 and 12 months was evaluated in the 
as-observed analysis (Supplementary Figure 1). In the UC and 
CD groups, CRS, CRM, SRM, or MH at either 6 months or 12 
months in patients receiving combination therapy did not show 
any significant difference when compared with those in patients 
receiving VDZ monotherapy. These results suggested that VDZ 
administered with an immunomodulator provided no addi-
tional clinical benefit for the treatment effectiveness of VDZ.

Safety Profile
As displayed in Table 4, VDZ was generally well tolerated 
during the 1-year treatment period. Treatment-related AEs 
and SAEs occurred in 12 (4.9%) of 247 and 4 (1.5%) of 
247 of patients, respectively. Two UC patients experienced 
mild infusion-related reactions during the first infusion but 

no such reactions thereafter. One patient who was an HBV 
carrier experienced HBV reactivation during regular fol-
low-up. The patient did not receive antiviral prophylaxis 
owing to normal liver function test results for years and ec-
onomic barriers. The clinician suspected the hepatitis B re-
activation to be related to steroid tapering and azathioprine 
dose escalation. The hepatitis due to HBV reactivation was 
controlled with an antiviral agent, and his liver function 
was back to normal 3 months after the reimbursed antiviral 
treatment. One patient reported upper respiratory tract in-
fection. Two patients reported gastrointestinal tract infec-
tion: 1 had Clostridium difficile–associated diarrhea, and 
the other had a self-limited infection without the pathogen 
being identified. Four patients reported SAEs (intractable in-
fection with underlying myelodysplastic syndrome, oppor-
tunistic cytomegalovirus infection, intestinal perforation due 
to an endoscopic procedure, and intra-abdominal abscess). 
Among these patients, VDZ treatment was discontinued 
in the patient with intractable infection with underlying 
myelodysplastic syndrome and in that with cytomegalovirus 
infection. No new infections or TB reactivation was noted. 
No new malignancies or cancer relapses were reported. No 
mortality occurred during the treatment period.

Treatment Persistence (Non–Reimbursement 
Related)
The VDZ persistence rate of patients who had non–
reimbursement-related VDZ discontinuation was not signif-
icantly different at 6 months (UC: n = 98 [95.1%]; CD: n = 
76 [93.1%]; P = .512) and 12 months (UC: n = 31 [94.0%]; 
CD: n = 34 [82.5%]; P = .06) in the UC and CD patient 
groups (Figure 1A). The VDZ treatment persistence rate was 
not significantly different when comparing biologic-naïve 
and biologic-exposed UC and CD patients during the 1-year 
follow-up (Figure 1B and 1C). However, biologic-naïve UC 
patients indicated a higher persistence rate than biologic-
exposed UC patients at 6 months (n = 66 [95.5%] vs n = 32 
[94.4%]) and 12 months (n = 24 [95.5%] vs n = 7 [91.2%]) 
(Figure 1B). A similar trend was observed in the biologic-
naïve and biologic-exposed CD patients at 6 months (n = 38 
[92.1%] vs n = 38 [94.0%], respectively) and 12 months (n = 
20 [83.1%] vs n = 14 [81.8%], respectively) (Figure 1C). The 
lack of a significant difference in the data could be due to the 
smaller sample size and shorter follow-up time.

IBD Relapse after VDZ Discontinuation due to 
Reimbursement Restriction
A total of 93 (50 UC and 43 CD) patients discontinued VDZ 
during follow-up. Reimbursement (insurance) restriction was 
the main reason for discontinuation (n = 70 of 93 [75.3%]), 
which occurred in 42 (84.0%) UC patients and 28 (65.1%) 
CD patients. The mean ± SD duration of VDZ use in patients 
who discontinued VDZ due to reimbursement restriction was 
11.4 ± 5.3 and 11.1 ± 3.2 months in the CD and UC groups, 
respectively. CRM and MH rates at the time of VDZ discon-
tinuation were, respectively, 42.9% and 39.3% in the CD 
group and 38.0% and 50.0% in the UC group (Table 5). IBD 
relapse rates at 6 and 12 months after VDZ discontinuation 
due to reimbursement restriction were 35.7% and 64.3% in 
the CD group and 42.9% and 52.4% in the UC group, respec-
tively (Figure 2). No significant difference in the relapse rates 

http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izac269#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izac269#supplementary-data
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Figure 1. Kaplan-Meier curve showing the cumulative rates of vedolizumab (VDZ) treatment persistence (A) in patients with ulcerative colitis (UC) and 
Crohn’s disease (CD), (B) biologic-naïve and biologic-exposed patients with UC, and (C) biologic-naïve and biologic-exposed patients with CD at 3, 6, 9, 
and 12 months. 
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Table 5. Characteristics of IBD patients after VDZ discontinuation due to reimbursement restriction.

Characteristic CD (n = 28) UC (n = 42) 

Male 31 (72.1) 34 (68.0)

Age at baseline, y 45.4 ± 19.1 50.2 ± 14.3

Duration of VDZ treatment, mo 11.4 ± 5.3 11.1 ± 3.2

Treatment outcome at the time of VDZ discontinuation

 � CRM 12 (42.9) 16 (38.0)

 � MH 11 (39.3) 21 (50.0)

Follow-up available after VDZ discontinuation, mo 8.0 ± 6.9 8.6 ± 7.1

VDZ retreatment outcome after relapse 9 16

 � CRS 8 (88.9) 15 (93.8)

Duration of VDZ treatment, mo 10.6 ± 8.7 6.5 ± 5.6

Values are n (%), mean ± SD, or n.
Abbreviations: CD, Crohn’s disease; CRM, clinical remission; CRS, clinical response; IBD, inflammatory bowel disease; MH, mucosal healing; UC, 
ulcerative colitis; VDZ, vedolizumab.

Figure 2. Kaplan-Meier time-to-relapse curve showing the relapse of 
inflammatory bowel disease at 6 and 12 months after vedolizumab 
discontinuation. CD, Crohn’s disease; UC, ulcerative colitis.

was observed between the UC and CD patients. For patients 
with clinical relapse after mandatory drug holiday, retreatment 
with VDZ resulted in a CRS rate of 93.8% (15 of 16 patients) 
in UC patients at a mean treatment duration of 6.5 months; 
in CD patients, the CRS rate was 88.9% (8 of 9 patients) at a 
mean treatment duration of 10.6 months (Table 5).

Discussion
This is the first Asian prospective, nationwide registry 
study demonstrating the effectiveness and safety of VDZ 

as first-line and second-line biologic therapy in real-world 
practice for both the induction and maintenance of UC and 
CD remission. Among the 274 IBD patients treated with 
VDZ in this study, almost half of the patients had prior 
anti-TNF exposure; a significant number of patients had 
ileal or ileocolonic CD and pancolitis. More than half of the 
CD patients had stricturing or penetrating disease. After 12 
months of VDZ therapy, most of the UC and CD patients 
successfully achieved CSR or CRM, and more than 60% of 
the UC patients and 30% of the CD patients achieved MH. 
We fully agree that MH is the treatment goal for IBD patients 
and suggest that our colleagues have endoscopy follow-up. 
However, because of the limited period for biologics reim-
bursement and because most patients would need to reapply 
for the biologics reimbursement, in real-world practice, most 
patients refuse to undergo evaluation (including C-reactive 
protein, fecal calprotectin, and endoscopy) at 12 months 
but choose to undergo the evaluation during reapplication. 
Additionally, fecal calprotectin analysis is not reimbursed in 
Taiwan, which affected the completeness of the follow-up 
evaluation. Under such conditions, CRM or CRS in UC was 
estimated using partial Mayo score. This also demonstrates 
the difference between the clinical trial setting and real-world 
practice. Reimbursement-related issues in health insurance 
affect patient preference, and our study represented actual 
practice behaviors of physicians in Taiwan.

Considering the safety profile, SAE rates (0.7% and 2.4% 
in UC and CD patients, respectively) in our study were nu-
merically lower than those reported in the GEMINI 1 and 2 
trials (3% and 7% in UC and CD patients, respectively).28,29 
The integrated safety analysis of VDZ clinical trials reported 
that the exposure-adjusted incidence rate of serious infections 
was 2.7 per 100 person-years.30 Integrated safety analyses of 
pivotal infliximab and adalimumab trials demonstrated that 
the incidence rate of serious infections was 6.5 and 6.7 per 
100 person-years, respectively.31,32 In the retrospective real-
world EVOLVE study, VDZ was associated with significantly 
fewer SAEs and serious infections than anti-TNF therapy in 
biologic-naïve IBD patients.33 In a systematic review of real-
world VDZ studies, the SAE rates ranged from 0% to 13% 
and AE rates ranged from 0% to 67%.34 The SAE rate in this 
study was within the range when compared with that in other 
real-world studies. One possible explanation for the relatively 
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lower AE rate is the difference in reporting of the AEs be-
tween clinical trials and real-world practice. In clinical trials, 
any AE should be reported, including treatment-related and 
non–treatment-related AEs, whereas in real-world practice, 
patients and clinicians tend to report significant and major 
AEs.

Hepatitis B and TB are endemic in many Asian countries, 
including Taiwan13; thus, investigating HBV and TB reactiv-
ation was a key aspect in our study. Under the risk manage-
ment plan, we routinely screen and provide prophylaxis for 
TB with reimbursement. Prophylaxis does not ensure eradica-
tion of TB. Reactivation can still occur after using biologics 
despite prophylaxis. In a study of anti-TNF agents among 6 
IBD patients with latent TB, 4 (67%) patients who received 
isoniazid chemoprophylaxis could not prevent the reactiva-
tion of TB after 37.5 months of anti-TNF treatment.35 In our 
study, all patients received prophylactic treatment for latent 
TB, and no reactivation was found until the end of follow-up. 
Therefore, prophylaxis and periodic screening for TB reac-
tivation with VDZ treatment is as important as those with 
anti-TNF agents.

For hepatitis B, the risk management program allowed us to 
screen, but the antiviral agent was reimbursed only for chronic 
hepatitis B patients. For patients with a normal liver function 
test result at baseline, even though the guidelines strongly rec-
ommend prophylaxis, the treatment is self-financed, and the 
patient’s decision might be affected by economic barriers. We 
did observe a hepatitis B carrier who had not received prophy-
laxis owing to economic barriers and suffered from hepatitis B 
reactivation. However, this patient was also under treatment 
adjustment including steroid tapering and dose escalation of 
an immunomodulator (azathioprine). It is well known that 
the addition of immunosuppressive agents and tapering of 
steroids could result in an incremental increase in the risk of 
HBV reactivation.36 Consideration persists over whether IBD 
patients treated with VDZ should receive concomitant treat-
ment with immunomodulators. In our study, VDZ combined 
with an immunomodulator had no synergistic benefit in terms 
of clinical effectiveness when compared with VDZ alone. A 
previous meta-analysis showed that combination therapy was 
not associated with an increase in the development of AEs 
during VDZ therapy (odds ratio, 1.17; 95% confidence in-
terval, 0.75-1.84).17 Another previous meta-analysis reported 
that combining VDZ with an immunomodulator resulted in 
no significant difference in CRM or CRS in the induction 
or maintenance phases of IBD.37 Nevertheless, the patient 
received the combination therapy due to the reimburse-
ment criteria (conventional therapy for at least 6 months) in 
Taiwan. Fortunately, the hepatitis B was controlled after the 
antiviral treatment. This suggests that, in real-world practice, 
when HBV-infected patients need immunosuppressive treat-
ment, prophylactic antiviral agents would be the first choice; 
for patients who cannot afford the treatment, regular fol-
low-up of routine liver function tests and HBV DNA titer 
would be mandatory to detect the reactivation on time and 
minimize the risk.

In our CD cohort, the CRS rate (57.1%) was lower than the 
CRM rate (71.4%) after 12 months of VDZ therapy, which 
may be related to the reimbursement criteria for biologics 
in Taiwan. Specifically, for CD patients with a surgical his-
tory at baseline (37%), a CDAI score of >100 could make 
them eligible to apply for biologics reimbursement. Therefore, 

this specific group of patients could potentially not fall into 
the definition of CRS owing to their disease activity but still 
meet the definition for CRM (CDAI score <150) after VDZ 
treatment.

We observed that VDZ treatment persistence rates at 12 
months were 94% and 82.5% in the UC and CD groups, re-
spectively, regardless of the reimbursement status. The VDZ 
treatment persistence rates at 12 months in biologic-naïve IBD 
patients was higher than those in biologic-exposed patients 
but without a significant difference. Further long-term fol-
low-up was still needed. Higher persistence in biologic-naïve 
patients has been reported in other real-world studies.38-40

Regarding the relapse after VDZ withdrawal, this study re-
vealed that at 6 months after VDZ discontinuation, 40% (n = 
42 of 70) of IBD patients experienced IBD relapse. In a French 
retrospective study, 64% of IBD patients treated with VDZ 
after a median duration of 17.5 (IQR, 10.6-25.4) months ex-
perienced relapse within 11 months after VDZ discontinua-
tion.39 The patients included in the French study had achieved 
steroid-free CRM for at least 3 months. Therefore, lower dis-
ease activity and longer time to relapse were observed in that 
study than in our study. In our study, only one-third of IBD 
patients achieved SRM after 12 months of VDZ therapy, but 
VDZ therapy had to be discontinued because of the reim-
bursement policy. Therefore, the patients in our study expe-
rienced a shorter time to relapse, which implies that it is less 
appropriate to discontinue VDZ before achieving adequate 
disease control in these patients.

Our study had several limitations. We collected data from 
different centers, and although we expected the patient 
populations to be similar given the similarities in geograph-
ical regions and the types of medical centers, heteroge-
neity remained in the data collected and potentially in the 
populations of these centers. Furthermore, the registry still 
actively registers patients; only patients with 6 months or 12 
months of follow-up were used in our analysis. However, this 
study also has several strengths. First, this was the first na-
tionwide registry study reporting the long-term effectiveness 
of VDZ therapy for Asian IBD patients and the safety profile 
of VDZ in a hepatitis B and TB-endemic area. This was also 
the first report to demonstrate the IBD relapse rates after a 
limited duration of VDZ treatment owing to a government-
required mandatory drug holiday, providing valuable evidence 
for opportunities to shape future reimbursement policies.

Conclusions
Our study demonstrated that the effectiveness of VDZ 
therapy in IBD patients in Taiwan was comparable to that 
reported in studies conducted in other regions. Our data also 
showed high treatment persistence and a favorable safety pro-
file for VDZ therapy during a 12-month treatment period. 
However, patients who discontinued VDZ due to the manda-
tory drug holiday experienced a substantial IBD relapse rate. 
This finding suggests that prolonged VDZ treatment until 
better disease control or deep remission is achieved can fur-
ther benefit such patients.

Supplementary data
Supplementary data is available at Inflammatory Bowel 
Diseases online.
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