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Summary
Background: Subcutaneous (SC) vedolizumab is effective in inflammatory bowel dis-
eases (IBD) when administered after induction with two infusions.
Aim: To assess the effectiveness, safety and pharmacokinetics of a switch from intra-
venous (IV) to SC maintenance vedolizumab in patients with IBD
Methods: In this prospective cohort study, patients with IBD who had ≥4 months IV 
vedolizumab were switched to SC vedolizumab. We studied the time to discontinu-
ation of SC vedolizumab, adverse events (AEs), changes in clinical and biochemical 
outcomes and vedolizumab concentrations at baseline, and weeks 12 and 24.
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1  | INTRODUC TION

Vedolizumab (VDZ) is a gut- selective, humanised monoclonal anti-
body directed towards α4β7 integrins, preventing their trafficking 
into the inflamed gut and possibly modulating the innate immunity.1,2 
Since 2014, VDZ has been registered for the treatment of patients 
with moderate to severe inflammatory bowel disease (IBD).3,4 VDZ is 
typically administered intravenously (IV). Recently, two phase 3 trials 
(VISIBLE 1 and 2) demonstrated that a subcutaneous (SC) formula-
tion of VDZ is effective and safe for patients with ulcerative colitis 
(UC) and Crohn's Disease (CD) directly after induction treatment with 
two infusions of VDZ.5,6 These trials showed that in IBD patients who 
responded at week 6, 108 mg maintenance SC VDZ was superior to 
placebo for the primary endpoint of clinical and biochemical remis-
sion. Based on these trials, SC VDZ (Entyvio©) was approved by the 
European Medicines Agency as maintenance treatment in adult pa-
tients with moderate- to- severe active UC or CD in 2020. However, 
the VISIBLE 1 and 2 trials did not study IBD patients who have been 
treated with maintenance IV VDZ for a longer time. Therefore, we 
aim to prospectively follow IBD patients who are treated with main-
tenance IV VDZ for a longer period in a real- world setting.

SC and IV formulations in general have different pharmacoki-
netic profiles. SC administration leads to gradual absorption, incom-
plete bioavailability and lower peak concentrations.7,8 VDZ infusion 
results in immediate systemic drug exposure and a high initial peak 
concentration. In the VISIBLE 1 trial, UC patients in the SC VDZ 
treatment group had higher VDZ serum trough concentrations when 
compared to the IV VDZ treatment group.5 However, the overall av-
erage drug exposure was similar upon 108 mg SC VDZ every 2 weeks 
versus 300 mg IV VDZ every 8 weeks. As previous studies found an 
association between favourable therapeutic outcomes and high VDZ 
serum concentrations during IV maintenance treatment,9– 12 these 
high VDZ serum trough concentrations and stable systemic drug 
exposure using SC VDZ treatment may improve efficacy outcomes.

The option of a SC formulation of VDZ offers patients a choice 
regarding the route of administration. Previous studies evaluating 

patient preferences patient preference between SC and IV treat-
ment is variable.13,14 However, SC treatment might reduce direct 
health care costs (no infusion unit necessary), societal costs (no need 
to take time off work and for most patients to travel to infusion loca-
tion) and environmental costs (no traffic to the hospital).15,16

In this study, we assessed drug discontinuation, effectiveness, 
safety and pharmacokinetics in a prospective real- world cohort of 
CD and UC patients, who switched from IV VDZ maintenance treat-
ment to SC VDZ.

2  | METHODS

2.1 | Study design and participants

Data from two separate prospective, observational cohort stud-
ies in the Netherlands were combined. The first cohort was an 
open- label, real- life, single- centre, prospective cohort from the 
Amsterdam UMC, a tertiary IBD referral centre in The Netherlands. 
The second cohort consisted of IBD patients from nine other medi-
cal centres who registered their patients in the ICC (Initiative on 
Crohn and Colitis) registry: a prospective, nationwide observational 
registry of IBD patients starting novel IBD therapies in regular care 
in the Netherlands. Data collection was done using an electronic 
case report form (eCRF) with automated reminders to improve 
adherence to the protocol. During the period from July 2020 until 
August 2021, patients on maintenance IV VDZ switched to SC VDZ. 
Informed consent was obtained prior to enrolment. Follow- up lasted 
until November 2021. Therefore, the duration of follow- up differs 
amongst participants.

Inclusion criteria in both cohorts were: >4 months of IV VDZ 
treatment, an established diagnosis of IBD and ≥18 years of age. 
Patients with clinical or biochemical disease activity, concomitant 
corticosteroid use and an intensified IV VDZ dosing interval were 
allowed to enter the study. The only exclusion criterion for study 
enrolment was the need to discontinue IV VDZ in the next 4 months. 

Results: We included 82 patients with Crohn's disease (CD) and 53 with ulcerative 
colitis (UC). Eleven (13.4%) patients with CD and five (9.4%) with UC discontinued SC 
vedolizumab after a median of 18 (IQR 8– 22) and 6 weeks (IQR 5– 10), respectively. 
Four patients with CD switched to a different drug due to loss of response, nine 
switched back to IV vedolizumab due to adverse events, and three due to needle 
fear. Common AEs were injection site reactions (n = 15) and headache (n = 6). Median 
clinical and biochemical disease activity remained stable after the switch. Median 
serum vedolizumab concentrations increased from 19 μg/ml at the time of the switch 
to 31 μg/ml 12 weeks after the switch (p < 0.005).
Conclusions: Switching from IV to SC vedolizumab maintenance treatment is effec-
tive in patients with CD or UC. However, 9% of patients were switched back to IV 
vedolizumab due to adverse events or fear of needles.
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Prospective follow- up took place during scheduled outpatient clinic 
visits at weeks 12 and 24, designed to closely follow regular care. 
Not all patients underwent a study visit at each time point as this was 
a real- world study. Patients switching from an IV to SC formulation 
all received 108 mg SC VDZ once every 2 weeks. The datasets were 
merged since both patient cohorts had the same inclusion criteria, 
research aim, and a prospective follow- up with visits at weeks 12 
and 24. There was a window of 4 weeks before or after the study 
visits. If during this time window a Harvey Bradshaw index (HBI) or 
simple clinical colitis activity index (SCCAI) was scored or if labora-
tory tests were performed, these data were collected in the eCRF. 
Data of SC VDZ discontinuation, adverse events and biochemical 
parameters, including VDZ serum concentrations, were documented 
at baseline and throughout the follow- up. As patients switched on 
different dates and the follow- up ended in November 2021, there 
was a difference in the duration of follow- up amongst patients.

2.2 | Outcomes and definitions

The main outcome was the proportion of patients discontinuing SC 
VDZ. Reasons for treatment discontinuation were documented by 
the treating physician. Patients who discontinued SC VDZ treat-
ment due to a primary or secondary non- response, adverse events 
or fear of needles were considered treatment failures and classified 
as non- responders non- responder imputation (NRI). Patients who 
discontinued SC VDZ when moving abroad were censored. The 
discontinuation date was defined as the date of the last SC VDZ 
injection. In case the date of the last SC VDZ injection was not avail-
able, the discontinuation date reported in the electronic medical 
record was used. Additional outcomes included clinical remission, 
corticosteroid- free clinical remission (CSFR), biochemical remission 
and VDZ serum concentrations. Clinical remission was defined as 
SCCAI ≤ 2 in UC patients and HBI ≤ 4 in CD patients. Biochemical 
remission was defined as C- reactive protein (CRP) ≤ 5 mg/L and/or 
faecal calprotectin (FCP) ≤250 μg/g. All VDZ serum concentrations 
were measured at Sanquin (Sanquin diagnostics) and were measured 
using an assay, developed by Sanquin.17 VDZ serum concentrations 
during SC treatment were measured at a random time after the last 
injection. VDZ serum concentrations were considered trough con-
centrations if they were measured between 12 and 21 days after the 
last SC VDZ injection.

Adverse events (AEs) were classified as probably not, possi-
bly- , and probably- related to SC VDZ at the physician's discretion. 
Possibly-  and probably- related AEs are described in this manuscript. 
Infections were classified as mild (no antibiotics or antiviral medi-
cation necessary), moderate (oral antibiotics or antiviral medication 
required) or severe (hospitalisation and/or IV antibiotics or anti- viral 
medication required). We assessed whether there was an associa-
tion between infections, possibly-  or probably- related AEs and VDZ 
serum concentrations. For this, we used the last measured VDZ 
serum concentration since this reflects the steady state concentra-
tion most accurately.

2.3 | Statistical methods

A power analysis was not performed as (1) we aimed to switch all eli-
gible patients to SC VDZ, and (2) there was no control group, making 
a sample size calculation unfeasible. All analyses were performed on 
an intention- to- treat basis. Cumulative drug survival was visualised 
using a Kaplan– Meier curve. Continuous variables were presented 
as medians with interquartile ranges (IQR). Continuous variables 
were compared using the pairwise non- parametric Wilcoxon rank 
test. Variables associated with discontinuation were explored using 
logistic regression. Quartile analysis was used to determine if higher 
VDZ serum concentrations quartiles were associated with higher 
clinical, corticosteroid- free clinical, biochemical remission rates, and 
occurrence of adverse events. Logistic regression was performed as 
an additional test to examine an association between VDZ serum 
concentration and adverse events. Values of p < 0.05 were consid-
ered statistically significant. All analyses were performed using IBM 
SPSS Statistics for Windows, version 28.0 (IBM Corp.,).

2.4 | Ethical consideration

The medical ethics committee of the Amsterdam Medical Center re-
viewed this study and decided the study did not require approval 
since it was beyond the scope of the laws of medical research with 
humans. The ICC Registry cohort was reviewed and approved 
by the Committee on Research Involving Human Subjects at the 
Radboudumc (institutional review board: 4076).

3  | RESULTS

3.1 | Baseline characteristics

In total, 82 CD and 53 UC patients were included. Baseline char-
acteristics are given in Table 1. Eighty- one patients (60.0%) were 
enrolled in the Amsterdam UMC cohort and 54 patients (40%) in 
the ICC cohort. Baseline characteristics per cohort are shown in 
Table S1. A vast majority of 124 patients (91.9%) were treated in a 
tertiary care centre. The median follow- up was 27 weeks (IQR 19– 
37), with a minimum of 5 weeks in a patient who discontinued due to 
adverse events and a maximum follow- up of 56 weeks. For those pa-
tients in which clinical and biochemical disease was assessed at the 
initiation of SC VDZ therapy, 92/130 (70.9%) and 94/131 (71.8%) of 
the patients were in corticosteroid- free clinical remission (CSFR) and 
biochemical remission, respectively. Forty- seven patients (34.8%) of 
the patients initiating SC VDZ, had a prior bowel resection.

3.2 | Drug survival

A total of 16 patients (11.9%) discontinued SC VDZ. These were 
11 CD (13.4%) and 5 UC patients (9.4%), after a median of 18 (IQR 
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TA B L E  1   Baseline characteristics at the time of the switch to SC VDZ

CD (n = 82) UC (n = 53) Total (n = 135)

Age (years) Median (IQR) 48 (30– 63) 42 (31– 61) 46 (30– 62)

Female sex N (%) 49 (59.8%) 24 (45.3%) 73 (54.1%)

Disease duration (years) Median (IQR) 12 (6.8– 27.3) 12 (6.5– 19.5) 12 (7– 26)

Follow- up (weeks) Median (IQR) 27 (20– 36) 27 (16– 39) 27 (19– 37)

Active smoking N (%) 13 (15.9%) 3 (5.7%) 16 (12.2%)

IV vedolizumab treatment duration 
(months)

Median (IQR) 19 (11– 41) 21 (12– 40) 20 (12– 40)

Vedolizumab dose interval

Every 4 weeks N (%) 3 (3.7%) 3 (5.7%) 6 (4.4%)

Every 6 weeks N (%) 9 (11.0%) 11 (20.8%) 20 (14.8%)

Every 7 weeks N (%) 3 (3.7%) 1 (1.9%) 4 (3.0%)

Every 8 weeks N (%) 67 (81.7%) 37 (69.8%) 104 (77.0%)

Every 11 weeks N (%) 1 (1.9%) 1 (0.7%)

Corticosteroid free clinical remission N (%) 57/81 (70.4%) 35/49 (71.4%) 92/130 (70.9%)

Biochemical remission N (%) 53/80 (66.3%) 41/51 (80.4%) 94/131 (71.8%)

Disease activity

SCCAI- score Median (IQR) 1 (1– 2)

HBI- score Median (IQR) 3 (1– 5)

CRP (mg/L) Median (IQR) 2.1 (1.0– 4.0) 2.0 (1.0– 4.1) 2.1 (1.0– 4.0)

Faecal calprotectin (mg/kg) Median (IQR) 58 (17– 157) 32 (15– 69) 45 (17– 136)

Medical history

Disease location UCa

Proctitis N (%) 2 (3.8%)

Leftsided colitis N (%) 21 (39.6%)

Pancolitis N (%) 30 (56.6%)

Disease location CD

Ileal N (%) 26 (31.7%)

Colonic N (%) 26 (31.7%)

Ileocolonic N (%) 30 (36.6%)

Additional upper GI disease N (%) 7 (8.5%)

Behaviour CD

Inflammatory N (%) 48 (58.5%)

Penetrating N (%) 11 (13.4%)

Stricturing N (%) 21 (25.6%)

Penetrating + stricturing N (%) 2 (2.4%)

Perianal N (%) 18 (22%)

Prior treatment

Prior ≥ 1 biologic N (%) 60 (73.2%) 42 (79.2%) 102 (75.6%)

Prior ≥ 2 biologic N (%) 39 (47.6%) 26 (49.1%) 59 (43.7%)

Prior bowel resection N (%) 42 (58.5%) 5 (9.4%) 47 (34.8%)

Concomitant treatment

Oral prednisone N (%) 2 (2.4%) 3 (5.7%) 5 (3.7%)

Budesonide (oral or enema) N (%) 4 (4.9%) 4 (7.5%) 8 (5.9%)

Mesalazine N (%) 1 (1.2%) 19 (35.8) 20 (14.8%)

Immunomodulators N (%) 1 (1.2%) 2 (3.8%) 3 (2.2%)

Tofacitinib N (%) - 1 (1.9%) 1 (0.7%)

aMaximum extend in medical history. Clinical remission was defined by a SCCAI ≤ 2 in UC patients and a HBI ≤ 4 in CD patients, biochemical remission 
was defined as a C- reactive protein (CRP) ≤ 5 mg/L and/or faecal calprotectin ≤250 μg/g (FCP).
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8– 22) and 6 (IQR 5– 10) weeks, respectively. Cumulative SC VDZ 
drug survival is depicted in Figure S1. Adverse events (n = 9) were 
the main reason for the discontinuation of SC VDZ treatment both 
in CD and UC (Table 2). After a median duration of 9 weeks (IQR 5– 
15) of SC VDZ treatment, these patients switched back to IV VDZ. 
No UC patients discontinued SC VDZ due to loss of response. Four 
out of 11 CD patients (36.4%) who discontinued SC VDZ, were dis-
continued due to loss of response after 8, 17, 22 and 23 weeks, and 
switched to another treatment. Only one of these 4 CD patients 
with loss of response was in biochemical remission when switching 
to SC VDZ and two other patients were in CSFR at baseline. Three 
of these four patients were on an 8- week IV VDZ dosing scheme 
and one patient received IV VDZ every 6 weeks before switching 
to SC VDZ therapy. Two CD and one UC patient stopped SC VDZ 
therapy due to fear of needles and switched back to IV VDZ. One 
patient had to discontinue SC VDZ therapy due to moving abroad 
and was censored in further analyses. Of the patients discontinu-
ing SC VDZ, one patient received IV VDZ every 4 weeks, two pa-
tients every 6 weeks, one patient every 7 weeks, 12 patients every 
8 weeks and one patient every 11 weeks prior to switching to SC 
VDZ. Additional clinical details on the patients who discontinued 
SC VDZ are shown in Table S2. We could not identify factors as-
sociated with VDZ discontinuation in a logistic regression analysis 
(Table S3). However, CSFR and a low HBI at baseline approached 
statistical significance (OR 0.41 [95% CI 0.14– 1.15, p = 0.09] and 
OR 1.16 [0.98– 1.37, p = 0.09], respectively). A multivariate analysis 
was not performed as no variable was significantly associated with 
drug discontinuation.

3.3 | Safety

In total, 59 adverse events and 13 infections in 42 patients were 
observed that were possibly-  or probably- related to SC VDZ injec-
tions (Table 3). Twenty- seven patients (20.0%) experienced an ad-
verse event that was probably- related to SC VDZ injections. These 
included injection site reactions (pain, erythema, or swelling, n = 15, 
11.1%) and headache (n = 4, 3.0%). Thirty- two patients (23.7%) 

TA B L E  2   Discontinuation of subcutaneous vedolizumab 
treatment

CD UC

n = 11 (13.4%) n = 5 (9.4%)

Treatment duration— weeks, 
median (IQR)

18 (8– 22) 6 (5– 10)

Reason discontinuation, n (%)

Adverse events 5 (45.5%) 4 (80%)

Fear of needles 2 (18.2%) 1 (20%)

Loss of response 4 (36.4%)

TA B L E  3   Subcutaneous vedolizumab- related adverse events

72.9 patient- years

Mild infections 8 (11 per 100 patient- years)

Covid- 19 2

Fever of unknown origin 2

Upper respiratory tract 1

Dermatomycosis 1

Lower respiratory tract 1

Gastrointestinal 1

Moderate infections 4 (5.5 per 100 patient- years)

Urinary tract 3

Gastrointestinal 1

Severe infections 1 (1.4 per 100 patient- years)

Gastrointestinal 1

Probably- related 27 (37.0 per 100 
patient- years)

Injection site reaction 15

Headache 6

Skin 2

Dyspnoea 1

Injection phobia 1

Arthralgia 1

Vasovagal collapse 1

Possibly- related 32 (43.9 per 100 
patient- years)

Skin 7

Musculoskeletal 5

Headache 4

Malaise 4

Fatigue 3

Gastrointestinal 2

Injection related 2

Eye complications 1

Increase asthma 1

Sore throat 1

Nausea 1

Other 1

Serious adverse events 4 (5.5 per 100 patient- year)

Exacerbation cystic fibrosis 1

Obstructed bowel anastomosis 1

Metastatic colon cancer 1

Pregnancy with caesarean 
section

1

Note: Number of adverse events during treatment with 
vedolizumab subcutaneous. Infections were classified as: mild 
infections: no antibiotics or antiviral medication; moderate 
infections: oral antibiotics or antiviral medication; severe infections: 
hospitalisation or intravenously administrated antibiotic or antiviral 
medication.
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experienced an adverse event that was considered possibly- related 
to the SC VDZ injections. Four patients experienced a serious ad-
verse event. These included: hospitalisation due to a complication 
of cystic fibrosis and one pre- existent anastomotic bowel obstruc-
tion, which was dilated per endoscopic procedure. One patient had a 
recurrence of colorectal cancer, which was unknown at the moment 
of the switch to SC VDZ. At the time of diagnosis, the cancer was 
metastasized. The fourth patient was pregnant and a caesarean sec-
tion had to be performed whereafter the child was respiratory insuf-
ficient 2 days postpartum. In 12 patients, 13 infections occurred; 8 
mild infections, and 4 moderate infections (three urinary tract infec-
tions and one gastrointestinal infection). One patient required hos-
pitalisation due to a severe gastrointestinal infection.

3.4 | Effectiveness

CSFR rates and biochemical remission rates at week 12 and week 
24 of both CD and UC patients are shown in Figure 1A. In CD pa-
tients, 57/81 (70.4%) and 53/80 (66.3%) were in CSFR and bio-
chemical remission at the initiation of therapy, respectively. In UC 
patients, 35/49 (71.4%) and 41/51 (80.4%) were in CSFR and bio-
chemical remission at the initiation of therapy, respectively. CSFR 
and biochemical remission rates of these patients are displayed in 
Figure 1B. Median HBI, SCCAI, CRP, and FCP levels remained sta-
ble during follow- up and were not significantly different compared 
to the baseline measurement (Table 4) and are displayed in a profile 
plot (Figure S2).

3.5 | Vedolizumab serum concentrations

At the initiation of SC VDZ therapy, VDZ serum concentrations were 
assessed in 119 patients out of 135 patients (88.1%). These were 
trough concentrations as well as drawn more closely after injection. 
Median VDZ serum concentrations were 19 μg/ml (IQR 11– 24 μg/ml, 
Table 4). There was no significant difference between SC VDZ con-
centrations in CD and UC patients at weeks 12 and 24 (p = 0.22 and 
p = 0.53). After the switch to SC VDZ, 124 VDZ serum concentra-
tions were assessed in 90 patients. Median VDZ serum concentra-
tions were 31 μg/ml (IQR 25– 40 μg/ml) and 37 μg/ml (IQR 29– 45 μg/
ml) after 12 and 24 weeks, respectively (Table 4). VDZ serum concen-
trations at week 12 of ≤25 μg/ml were associated with lower CSFR 
rates (Figure 2). Furthermore, VDZ serum concentrations of ≥40 μg/
ml at week 12 were associated with higher biochemical remission 
rates. At week 24, VDZ serum concentrations of 37 μg/ml were as-
sociated with higher biochemical remission rates. There was no as-
sociation between VDZ serum concentrations and CSFR rates at 
week 24 (p = 0.133). Furthermore, there was no association between 
VDZ serum concentrations and the risk of adverse events which were 
deemed probably- related to SC VDZ (p = 0.59) or infections (p = 0.65) 

when comparing quartiles of VDZ serum concentrations and the oc-
currence of adverse events in each quartile. Additionally, VDZ serum 
concentrations were also not associated with adverse events which 
were deemed probably- related to SC VDZ (OR: 1.02, 95% CI: 0.96– 
1.09, p = 0.55) and infections (OR: 1.02, 95% CI: 0.93– 1.11, p = 0.75) 
in a logistic regression model.

3.6 | Optimization of SC vedolizumab therapy

SC VDZ interval was shortened to one injection every 1.5 weeks for 
two patients due to clinical symptoms at the end of the week two 
dosing interval. SC VDZ dose interval was extended from every other 
week to every 3 weeks for two patients due to urticarial skin lesions 
and upper respiratory symptoms. In one patient, SC VDZ treatment 
was extended to every 4 weeks because of arthralgia complaints. In 
all patients who extended the interval between SC VDZ injections 
due to adverse events, the severity of the adverse events decreased.

4  | DISCUSSION

This real- world cohort study assessed the drug survival, effective-
ness, safety, and VDZ serum concentrations of SC VDZ mainte-
nance treatment after switching from IV VDZ treatment. Eleven CD 
(13.4%) and five UC patients (9.4%) had to discontinue SC VDZ treat-
ment (11.9% of total) after a median follow- up- up time of 27 weeks. 
Patients who discontinued treatment for adverse events or needle 
fear successfully switched back to IV VDZ therapy. In patients who 
continued SC VDZ treatment, clinical and biochemical disease activ-
ity remained stable compared to baseline (IV VDZ treatment for at 
least 4 months).

In the previous VISIBLE I and II trial (for CD and UC, respec-
tively), the SC VDZ discontinuation rates were 27.4% and 38.9% 
within 52 weeks of treatment.5,6 Twelve percent of our cohort dis-
continued SC VDZ (13.4% in CD patients and 9.4% in UC patients). 
However, the results of our study, with a median follow- up of 
27 weeks, are not directly comparable to the VISIBLE trial. In these 
trials, patients switched to SC VDZ directly after they experienced 
a clinical response to two infusions of VDZ. Up to now, two smaller 
real- world cohorts have described the discontinuation rate of SC 
VDZ. An English cohort study reported that 8% of patients stopped 
SC VDZ therapy within 12 weeks, which is comparable to our co-
hort.18 However, in a Danish study, only 4.5% and 12.5% of patients 
discontinued SC VDZ after 6 and 12 months, respectively.18,19

Several previous real- world studies described the discontinua-
tion rate of long- term follow- up IV VDZ therapy.20– 22 The discon-
tinuation rates of the current study (13.4% CD and 9.4% UC), with a 
median follow- up of approximately half a year, seemed to be higher 
compared to a Dutch ICC registry study. In that study, the discon-
tinuation rate of IV VDZ between 52 and 104 weeks after IV VDZ 
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F I G U R E  1   Corticosteroid- free clinical and biochemical remission rates at weeks 12 and 24. Clinical remission was defined by SCCAI ≤ 2 
in UC patients and HBI ≤ 4 in CD patients. Biochemical remission was defined as C- reactive protein (CRP) ≤ 5 mg/L and/or faecal calprotectin 
≤250 μg/g (FCP).

TA B L E  4   Clinical and biochemical effectiveness and vedolizumab serum concentrations

Baseline n Week 12 n Week 24 n

All patients

CRP, mg/L, median (IQR) 2.1 (1.0– 4.0) 130 2.7 (1.1– 5.0) 97 2.0 (1.3– 5.0) 52

FCP, mg/kg, median (IQR) 45 (17– 136) 104 49 (173– 19) 87 70 (19– 181) 36

VDZ concentration, μg/ml, median (IQR)a 19 (11– 24) 119 31 (25– 40)** 81 37 (29– 45)** 34

VDZ trough concentration, μg/ml, median (IQR)b 19 (11– 24) 119 27 (20– 32)** 34 36 (29– 39)** 8

Crohn's disease

HBI (IQR) 3 (1– 5) 81 3 (1– 4) 60 2 (1– 6) 23

CRP, mg/L, median (IQR) 2.1 (1.0– 4.0) 79 2.6 (1.1– 5.0) 62 2.1 (1.4– 4.3) 31

FCP, mg/kg, median (IQR) 58 (17– 157) 66 44 (20– 174) 60 112 (27– 387) 21

VDZ concentration, μg/ml, median (IQR)a 19 (11– 25) 74 32 (25– 44)** 55 37 (31– 49)** 21

VDZ trough concentration, μg/ml, median (IQR)b 19 (11– 25) 74 27 (20– 32)** 23 34 (28– 38) 3

Ulcerative colitis

SCCAI (IQR) 1 (1– 2) 49 1 (1– 2) 35 1 (0.75– 2) 18

CRP, mg/L, median (IQR) 2.0 (1.0– 4.1) 51 2.7 (1.0– 4.7) 35 1.9 (0.9– 6.0) 21

FCP, mg/kg, median IQR 32 (15– 69) 38 54 (17– 156) 27 35 (15– 133) 15

VDZ concentration, μg/ml, median (IQR)a 19 (11– 23) 45 31 (26– 35)** 26 38 (28– 42)** 13

VDZ trough concentration, μg/ml, median (IQR)b 19 (11– 23) 45 27 (19– 32)** 11 38 (29– 40)* 5

aserum concentration measured at random timepoint.
btrough concnentration measured 12 to 21 days after SC injection.
*p- value: <0.05.; **p- value: <0.005 using pairwise Wilcoxon signed rank test.
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initiation was 16% for CD and 10% for UC. Similar to our study, more 
CD patients discontinued VDZ compared to UC patients. A French 
cohort reported discontinuation rates for 1, 2, and 3 years after IV 
VDZ initiation. Of all patients who still used IV VDZ after 1 year of 
treatment, 35.4% and 48.8% of CD patients and 20.8% and 36.1% 
of UC patients had discontinued IV VDZ 1 and 2 years later, respec-
tively. Lastly, in a Danish cohort on IV VDZ, between 1 and 2 years 
after IV VDZ treatment initiation, 7.9% of CD and 3.3% of UC pa-
tients had discontinued IV VDZ. Thus, the SC VDZ discontinuation 
rate in the current study seemed to be higher than the English and 
Danish long- term IV VDZ cohorts and similar to the French cohort.

The difference in discontinuation rate in the current study com-
pared to previous literature is mainly explained by a higher rate of 
discontinuation due to adverse events. The number of patients with-
drawing from SC VDZ therapy due to adverse events in our cohort 
(6.1% CD and 7.5% UC) was higher compared to the VISIBLE trials 
(4% CD and 4.7% UC) but comparable to the real- world English co-
hort (6.5%).5,6,18 Only four of 82 CD patients (4.9%) and no UC pa-
tients discontinued therapy due to loss of response in our cohort. 
In the VISIBLE trials, more CD patients discontinued therapy due 
to loss of response compared to UC patients (28.4% and 17%, re-
spectively). The differences in discontinuation rate may be explained 
by our short follow- up duration and the fact that patients in this 
study were all on maintenance IV VDZ at the moment of switching. 
The number of patients experiencing injection- site reactions in the 
VISIBLE I trial (10.4%) was comparable to our cohort. The number of 

patients experiencing injection site reactions in the VISIBLE II trial 
was only 2.9%. In addition, in the VISIBLE II trial, 9.0% of patients 
experienced hypersensitivity- related AE's, which was not observed 
in our cohort.

The VISIBLE trials reported CSFR rates of 48% and 46% in 
CD and UC patients, respectively, at week 52 after switching to 
SC VDZ treatment.5,6 In the current study, CSFR rates at week 12 
and 24 weeks were higher for UC patients and similar to CD, when 
comparing with the VISIBLE trials. Remission rates remained stable 
in UC patients. In CD patients, the CSFR rate dropped for CD pa-
tients between 12 and 24 weeks from 68.2% to 39.4% of patients. 
This drop might partly be explained by the relatively low number of 
CD patients who had a week 24 visit. Also, as more CD patients had 
discontinued SC VDZ and were, therefore, considered not in CSFR, 
the week 24 CSFR rate of CD became lower. Hence, the CSFR rates 
might be an underestimation and may explain the drop in CSFR in CD 
patients at week 24.

Median VDZ serum concentrations in our study (31 μg/ml [25– 
40] at week 12 and 37 μg/ml [29– 44.8] at week 24) were compa-
rable to median VDZ trough concentrations in the VISIBLE studies 
(34.6 μg/ml [90% CI, 15.5– 72.8 μg/ml] in UC and 30.2 μg/ml [mini-
mum to maximum, 0.78– 70.1 μg/ml] in CD patients). VDZ serum con-
centrations were high compared to the serum trough concentrations 
described in the English real- world cohort assessing SC VDZ effec-
tiveness up to 12 weeks.18 These observations raise the question of 
whether SC VDZ injection dose intervals should be extended. The 

F I G U R E  2   Quartile analysis depicting the exposure- response relationship between vedolizumab serum concentrations and clinical and 
biochemical remission rates. Clinical remission was defined by SCCAI ≤ 2 in UC patients and HBI ≤ 4 in CD patients. Biological remission was 
defined as C- reactive protein (CRP) ≤ 5 mg/L and/or faecal calprotectin (FCP) ≤ 250 mg/kg.
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current study found no association between adverse events and 
higher VDZ serum concentrations.

This is the third real- world study to evaluate the effectiveness 
and safety of switching from IV to SC VDZ maintenance treatment 
in IBD patients. The current study has a longer follow- up time than 
the British cohort and included more patients than the British and 
Danish study.18 Furthermore, the strength of this study lies in the 
systematic prospective follow- up with pre- defined clinically rele-
vant endpoints and the substantial cohort size. Due to the partici-
pation of both academic and non- academic hospitals and the patient 
characteristics of our cohort (mostly anti- TNF experienced), our data 
reflects a daily practice that justifies generalizability. However, most 
patients were included in tertiary centres, which may lead to a more 
refractory population.

One of the limitations of our study is that clinical disease as-
sessment and laboratory tests were not performed during each visit 
to each participant. These missing data might not be at random as 
treating physicians probably do not always perform laboratory tests 
when a patient is in CSFR, which can lead to underestimating re-
mission rates. Second, there was no comparator arm in this study as 
this was a descriptive cohort study and results were compared with 
baseline measurements (based on IV VDZ treatment). To reduce bias, 
we included patients with an intensified IV VDZ dose interval, pa-
tients with biochemical or clinical disease activity, and concomitant 
corticosteroids. As patients had to be willing to switch to SC VDZ, 
there is a potential risk for bias as more therapy refractory patients 
might be less willing to switch to the SC formulation. Third, we did 
not assess endoscopic outcomes. As the majority was in both clinical 
and biochemical remission at the initiation of SC VDZ, endoscopic 
disease activity was assessed only in a few patients at the moment 
of switching. Also, only a couple of patients underwent endoscopy 
during follow- up as most patients maintained clinical and biochem-
ical remission. Presenting the endoscopic outcomes might lead to 
bias as this was probably primarily performed in patients if non- 
invasive biomarkers were inconclusive. Lastly, the follow- up period 
is relatively short to evaluate the long- term safety profile.

In conclusion, clinical and biochemical disease activity remained 
stable after switching from IV VDZ to SC VDZ. However, a propor-
tion of patients had to switch back from SC VDZ to IV VDZ due to 
injection- related side effects or needle fear. Adverse events did not 
seem to relate to higher VDZ serum concentrations. As VDZ serum 
concentrations significantly increased after switching to SC VDZ, 
dose interval extension may be an interesting topic for future re-
search. Further studies are needed to confirm the long- term effec-
tiveness and safety of SC VDZ therapy.
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