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ORIGINAL ARTICLE

Switching from intravenous to subcutaneous vedolizumab maintenance
treatment in patients with inflammatory bowel disease followed by therapeutic
drug monitoring

Thea H. Wikena,b , Marte L. Høivika,b , Lydia Buera , David J. Warrenc, Nils Bolstadc, Bjørn A. Moumb�,
Karoline Anisdahla,b , Milada C. Småstuena,b,d and Asle W. Medhusa,b

aDepartement of Gastroenterology, Oslo University Hospital, Oslo, Norway; bInstitute of Clinical Medicine, University of Oslo, Oslo, Norway;
cDepartment of Medical Biochemistry, Oslo University Hospital, Radiumhospitalet, Oslo, Norway; dFaculty of Health Sciences, Oslo
Metropolitan University, Oslo, Norway

ABSTRACT
Objective: Vedolizumab (VDZ) for subcutaneous (SC) administration has recently become available.
We aimed to assess feasibility, safety and clinical outcome when switching from intravenous (IV) to SC
VDZ maintenance treatment in a real world cohort of patients with inflammatory bowel disease (IBD)
followed by therapeutic drug monitoring (TDM).
Methods: Eligible IBD patients were switched from IV to SC treatment and assessed six months prior
to switch, at baseline and six, twelve and twenty-six weeks after switch. Primary outcome was propor-
tion of patients on SC treatment after 26weeks. Secondary outcomes included adverse events (AEs),
clinical disease activity, biochemical markers, treatment interval, serum-VDZ (s-VDZ), preferred route of
administration and health-related quality of life.
Results: In total, 108 patients were switched. After 26weeks, 100 patients (92.6%) were still on SC
treatment and median s-VDZ was 47.6mg/L (IQR 41.3� 54.6). The most frequent AE was injection site
reaction (ISR), reported by 20 patients (18.5%). There were no clinically significant changes in disease
activity, biochemical markers and quality of life. The proportion of patients preferring SC administra-
tion increased from 28.0% before switch to 59.4% after 26weeks (p< 0.001).
Conclusions: Nine out of ten patients still received SC treatment after 26weeks. No change in disease
activity occurred, and levels of serum VDZ increased. Although almost one fifth of patients experi-
enced ISRs, a higher proportion favored SC administration at 26weeks. This study demonstrates that
SC maintenance treatment is a safe and feasible alternative to IV treatment.

GRAPHICAL ABSTRACT

Abbreviations: AE: adverse event; CI: confidence interval; CD: Crohn’s disease; CRP: C-reactive protein;
FC: fecal calprotectin; HBI: Harvey Bradshaw Index; Hgb: haemoglobin; IBD: Inflammatory bowel dis-
ease; IV: intravenous; IQR: interquartile range; P MS: Partial Mayo Score; RCT: randomized clinical trial;

ARTICLE HISTORY
Received 21 November 2022
Revised 9 January 2023
Accepted 31 January 2023

KEYWORDS
Inflammatory bowel
disease; vedolizumab;
therapeutic drug
monitoring; ulcerative
colitis; Crohn’s disease

CONTACT Thea H. Wiken thea.e.helm@gmail.com Departement of Gastroenterology, Oslo University Hospital, Kirkeveien 166, Oslo 0450, Norway
*Present address: Department of FOU and Gastroenterology, Østfold Hospital Trust, Kalnes, Norway.
� 2023 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4.0/),
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any
way. The terms on which this article has been published allow the posting of the Accepted Manuscript in a repository by the author(s) or with their consent.

SCANDINAVIAN JOURNAL OF GASTROENTEROLOGY
2023, VOL. 58, NO. 8, 863–873
https://doi.org/10.1080/00365521.2023.2176252

http://crossmark.crossref.org/dialog/?doi=10.1080/00365521.2023.2176252&domain=pdf&date_stamp=2023-07-19
http://orcid.org/0000-0002-9858-9057
http://orcid.org/0000-0002-0104-465X
http://orcid.org/0000-0002-5942-9202
http://orcid.org/0000-0003-2041-9100
http://orcid.org/0000-0001-7118-5127
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1080/00365521.2023.2176252
http://www.tandfonline.com


SAE: serious adverse event; SC: subcutaneous; SD: standard deviation; TDM: therapeutic drug manage-
ment; UC: ulcerative colitis; VDZ: Vedolizumab

Introduction

Inflammatory bowel diseases (IBD), Crohn’s disease (CD) and
ulcerative colitis (UC), are chronic diseases of the gastrointes-
tinal tract. IBD reduces quality of life, and is associated with
accompanying diseases, such as depression, anxiety and
symptoms like fatigue [1]. A way to ameliorate the physical
and psychological burden is shared decision making
between the physician and patient concerning choice of
treatment, and route of administration is then relevant [2].
Vedolizumab (VDZ) is a monoclonal antibody targeting the
gut-specific a4b7 integrin. It is effective in inducing and
maintaining remission in patients with moderate to severe
CD and UC [3–6]. The drug has previously only been avail-
able for intravenous (IV) treatment but has recently become
available as a subcutaneous (SC) formulation [7,8].

In general, but also for IBD patients, studies have demon-
strated that patients prefer SC treatment when both adminis-
tration routes are available [9–11], and SC administration also
reduces the need for hospital visits. Thus, SC administration
may be beneficial for the patient, health care capacity and
direct as well as indirect costs.

The VISIBLE 1 and 2 trials examined SC VDZ as treatment
for moderate to severe UC and CD, respectively, after an IV
induction period. Both studies concluded that SC and IV
treatments have comparable efficacy and safety profiles [7,8].
However, patients on VDZ maintenance treatment, including
patients on non-standardized dosing, were not included.

Studies have demonstrated an exposure-efficacy relation-
ship for VDZ, suggesting that serum concentrations may
have a role in clinical management [12]. Recent studies sup-
port the use of therapeutic drug monitoring (TDM) in main-
tenance treatment with anti-TNF alpha drugs [13,14], but
there are currently no RCTs on the use of TDM in VDZ treat-
ment. In Norway, serum VDZ concentration measurements
are available at a low cost, and thus widely used in clinical
practice despite the ongoing discussion about this strategy.
Hence, real world data are needed to elucidate both feasibil-
ity and safety when switching from IV to SC maintenance
treatment, including changes in VDZ serum concentrations.

The aims of this study were to assess the feasibility, safety
and clinical outcome when switching from IV to SC VDZ
maintenance treatment in a real world cohort of patients
with IBD followed by TDM.

Materials and methods

The study was conducted as a prospective single center
study at the department of Gastroenterology at Oslo
University hospital in Norway. All adult patients (>18 years)
with IBD receiving maintenance IV VDZ were assessed for eli-
gibility for switch to SC treatment between 15 February 2021
and 3 June 2021. All patients had signed a broad consent to
be included in the locally approved IBD register at the

department (PVO 19/02408), where data from hospital visits
are included prospectively as part of our clinical routine. The
project protocol was submitted to and approved by the data
protection officer at the hospital (PVO 21/00119).

Non-eligibility was defined as IV treatment shorter than
six months, planned surgery within three months, planned
change of drug treatment for their IBD, current investigation
for other significant diseases or relapse in need of corticoste-
roids. In addition, we had to exclude patients who were
switched later than planned due to COVID restrictions. All
other patients established on VDZ maintenance treatment
were switched, regardless of clinical disease activity scores.

Patients were followed prospectively from baseline
(switch). Follow-up visits were set to the time point of the
fourth injection (median 6weeks, range 3–9 weeks depend-
ing on individual treatment interval), 12weeks (range 11–25)
and 26weeks (range 19–34) after switching. This follow-up
regimen corresponds with the department’s standard visit
schedule for patients on SC IBD treatment.

Prospectively recorded data available in the structured
electronic patient journal and/or local IBD register were retro-
spectively collected for a period of 26 (range 20–36) weeks
prior to the switch. At baseline, defined as the time point of
first injection with SC VDZ, characteristics of the IBD patients
including demographic data, phenotype according to the
Montreal classification [15], previous medical treatment and
previous surgery were recorded. In addition, the patients were
asked to fill out two questionnaires: the EQ-5D-5L VAS score
[16] and a simple questionnaire recording the patients’ pre-
ferred administrative route of VDZ before the first injection
and at every follow-up visit. The EQ-5D-5L VAS questionnaire
scores overall health from zero to one hundred, with higher
numbers indicating higher health-related quality of life. For
the questionnaire estimating the preferred route of adminis-
tration, patients were asked to report whether they preferred
SC treatment, IV treatment or had no preference.

Data collection at follow-up included time interval of injec-
tions, self-reported compliance assessed by number of missed
injections, laboratory data including hemoglobin (Hgb), C-react-
ive protein (CRP), fecal calprotectin (FC), serum-VDZ (s-VDZ),
disease activity (Harvey Bradshaw Index [HBI] for CD, Partial
Mayo Score (PMS) for UC) and the patient reported question-
naires. All adverse events (AEs) reported by patients at follow-
up visits or in between visits were recorded consecutively.

Data from six months prior to switch included the VDZ IV
dose and infusion interval, Hgb, CRP, ferritin, FC, s-VDZ, dis-
ease activity index and serious AEs (SAE).

Algorithm for SC dosing

Patients on IV VDZ treatment at our department were followed
with measurement of s-VDZ concentration at each infusion
aiming at a through level of >20mg/L. This approach results
in individual intervals for infusion, and therefore the necessity
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to convert to individual intervals for SC treatment to maintain
treatment intensity. Conversion from IV to SC dosage was
based on a locally, arithmetically derived algorithm with stand-
ard IV dosage of 300mg every eighth week [6,17] equaling the
standard SC dosage of 108mg SC every second week [7,8]. The
resulting SC dosing intervals based on the algorithm are given
in Table 1. To prevent a decrease in s-VDZ at switch, the first
SC injection was given halfway into the individual interval for
IV treatment. Dose adjustments were not routinely planned
during the first six months of follow-up after switch.

Disease activity

Clinical remission was defined as HBI � 4 and PMS � 1
[18,19]. Biochemical remission was defined as CRP < 5mg/L,
FC < 250mg/kg and Hgb within the reference area accord-
ing to the definitions of anemia from the World Health
Organization (WHO) [20,21].

Hgb and CRP were collected at each visit, FC was
included if the date was ± 2months for the date at six
months prior to switching, or ± 1month for all other visits.

Study outcomes

The primary outcome was the proportion of patients remain-
ing on SC formulation six months after switching. Secondary
outcomes included AEs, changes in disease activity, Hgb,
CRP, FC, s-VDZ, VDZ treatment interval, preferred route of
administration and health-related quality of life.

Measurement of s-VDZ and antibodies

VDZ-serum concentrations were measured using validated
3-step time-resolved immunofluorometric assay automated on
the AutoDELFIA (PerkinElmer, Waltham, MA) platform. The assay
was performed in streptavidin-coated 96-well microplates using
two anti-VDZ murine monoclonal antibodies (D130, D136.2)
developed in-house. Biotinylated F(ab’)2 fragments of D130
were used as solid phase reagent, and europium-labeled D136
as tracer antibody (manuscript in preparation). Antibodies were
only measured at low serum concentrations of VDZ.

Statistical analysis

Continuous data are presented as mean (standard deviation
[SD]) when normally distributed or median (range or inter-
quartile range [IQR]) for variables with skewed distribution.
Categorical data are presented as counts and percentages.
Pairs of categorical data were compared using the Chi-
squared test or Fisher’s exact test when appropriate.
Continuous variable measured at two time points were com-
pared using paired samples t-test. Possible crude changes in
repeatedly measured categorical variables were assessed
using 3� 3 tables and marginal homogeneity tests (Stuart–
Maxwell test). Changes over time after drug switch were ana-
lyzed using linear mixed models for repeated measures. The
effect of time was estimated as a fixed effect, and gender
and age were included in the regression model as possible
confounders. All overall effects were analyzed using the F-
test. The number of patients eligible for switch at the depart-
ment determined the sample size. The results are presented
as estimated marginal means with 95% confidence intervals.
As the study was considered exploratory, p values < 0.05
were considered statistically significant and no correction for
multiple testing was performed. All analyses were conducted
using SPSS version 26 (SPSS Inc., Chicago, IL) or Stata version
17 (StataCorp LLC, College Station, TX).

Results

A total of 124 patients receiving IV VDZ were identified, of
which 108 patients were defined as eligible based on our
predefined criteria and switched to SC VDZ. The process of
inclusion and follow-up is illustrated in a Consolidated
Standards of Reporting Trials (CONSORT) diagram (Figure 1).

The study population consisted of 57 CD patients (53%)
and 51 UC patients (47%). The majority (n¼ 103, 95%) of
patients had received one or more biologic drugs before
starting treatment on VDZ, and 12 patients (11%) were
receiving two different biologic drugs at the time of switch-
ing. All 12 patients received an anti-TNF-alpha drug as
second biologic drug, either because of combination treat-
ment for IBD or concurrent rheumatic disease. The median
time from first IV dose of VDZ to first SC injection was
3.8 years (range 0.6� 10.3), and the shortest treatment dur-
ation on IV VDZ before switching was seven months
(Table 2).

Treatment persistence and changes in clinical disease
activity score

At 26weeks follow-up, 100 patients (92.6%, 95% CI [85.9–
96.7]) were still receiving SC treatment. Three patients had
switched back to IV treatment due to injection site reactions
(ISRs) and two patients due to administration route prefer-
ence; two patients had changed treatment to ustekinumab
due to loss of response to VDZ and one patient had stopped
treatment due to a recurrent infection with Clostridium difficile.

There were no statistically significant changes in disease
activity scores from the time of switching and throughout

Table 1. Conversion table for intervals of intra-
venous (IV) to subcutaneous (SC) administration.

Interval IV
(weeks)

Interval SC
(days)

4 7
5 8–9a

6 10–11a

7 12–13a

8 14
9 15–16a

10 17–18a

11 19–20a

12 21
aAlternating intervals.
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follow-up in CD and UC patients (Figure 2). Proportion of CD
patients in clinical remission at switch was 72% (58–83) ver-
sus 82% (69–92) at three months and 73% (59–84) at six
months. For UC patients, the percentages in clinical remis-
sion at switch, three months and six months were 92% (81–
98), 88% (75–95) and 92% (80–98), respectively.

Serum VDZ and treatment interval

Before switching, the individual interval of IV administration
ranged from four to 12 weeks, with a median of seven
weeks. In total, 56% of the patients had a shorter interval
than eight weeks, and 27% had a longer interval than eight
weeks. Details on treatment intervals and s-VDZ are listed in
Table 2.

The first injection was administered halfway in the individ-
ual interval, ranging from two weeks to five weeks after last
infusion; the median s-VDZ at first injection was 38.9mg/L
(IQR 33.7� 42.3). After six weeks, the median s-VDZ was
40.7mg/L (IQR 36.8� 46.3), and after 12 and 26weeks the
median s-VDZ was 44.5mg/L (IQR 38.0� 51.8) and 47.6mg/L
(IQR 41.3� 54.6), respectively. Profiles for s-VDZ for CD and
UC separately are depicted in Figure 3.

Twenty-six weeks after switching, the median interval for
all patients was 13 d (range 7–21) between injections,
whereas CD patients had a median interval of 12 d (range 7–
18) and UC patients 14 d (range 7–21). Data on self-reported
patient compliance revealed that two patients had missed
one single injection during the first six months.

Biochemical markers of inflammation

No significant changes in biochemical markers for inflamma-
tion were detected. Proportions of patients with CRP <

5mg/L, FC < 250mg/L and anemia at different time points
of the study are shown in Figure 4. There were no statistic-
ally significant changes in CRP, FC and ferritin over time, nei-
ther before nor after the switch. In CD patients we observed
a statistically significant decrease in Hbg from 14.5mg/dL at
switch to 13.9mg/dL at 26weeks (p¼ 0.021), whereas no
change was observed for the total observation period of
52weeks (p¼ 0.297) (Table 3).

Safety

The most common AEs were injection site reactions (ISRs)
with swelling, pruritus, erythema and rubor. At 26weeks fol-
low-up, 20 patients (18.5%) had experienced one or more
ISRs, and 15 of these (75%) had three or more consecutive
reactions. In three cases, patients were switched back to IV
treatment, the first two patients were switched back after
their sixth injection, approximately eight weeks after their
first injection, due to severe and persistent ISR, the third
patient was switched back due to mild ISR combined with
general pruritus at 12weeks follow-up. The majority (55%) of
ISRs appeared after the third or fourth injection. In addition
to ISRs, 39 patients reported 52 AEs and seven patients expe-
rienced more than one AE (Table 4). The most common AEs
after ISR were symptom worsening and abdominal pain. Four
CD patients presented with abscesses or new fistulas, which
in two cases led to discontinuation of VDZ. One case of

Figure 1. CONSORT flow diagram of the patient cohort at the time of switch, at 6 weeks, 12weeks and 26weeks follow-up. VDZ: Vedolizumab; SC: subcutaneous;
IV: intravenous.
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Clostridium difficile occurring directly after switching was clas-
sified as a recurrent infection and led to discontinuation of
VDZ. In four cases, the AEs led to hospitalization, and thus
classified as SAEs.

Patient preference and self-reported health

A higher percentage of patients preferred SC at 26weeks
(59.4%) compared with baseline (28.0%), and the proportion
of patients preferring IV decreased from 25.3% (baseline) to
12.5% (Figure 5, p< 0.001). Half of the patients who reported

a preference toward IV at 26weeks also reported a prefer-
ence for IV before switching.

There was no change in EQ-5D-5L VAS scores between
baseline and 26weeks with mean scores of 72.8 (SD 19.7)
and 75.2 (SD 17.8), respectively (p¼ 0.45) (Figure 6).

Discussion

This study demonstrates that more than 90% of the patients
remained on SC VDZ treatment after 26weeks, and that
switching was safe and feasible, also in patients who had
received IV maintenance treatment for up to 10 years. No

Table 2. Baseline characteristics of included patients.

Diagnosis All Crohn’s disease (CD) Ulcerative colitis (UC)

Number of patients, n (%) 108 57 (53) 51 (47)
Age (years) at diagnosis, median (range) 23 (4–80) 23 (4–65) 24 (10–80)
Age (years) at inclusion, median (range) 40 (20–86) 40 (20–86) 37 (20–84)
Sex – female, n (%) 51 (47) 27 (47) 24 (47)
Smoking habits, n (%)

Non smoker 71 (66) 37 (65) 34 (67)
Previous smoker 31 (29) 15 (26) 16 (31)
Smoker 6 (5) 5 (9) 1 (2)

UC Extent, n (%)
Proctitis 0 (0)
Left-sided colitis 13 (25)
Pancolitis 38 (75)

CD behavior, n (%)
Non-structuring, non-penetrating 16 (28)
Structuring 18 (32)
Penetrating 23 (40)
Perianal disease 22 (39)
Upper GI involvement 14 (25)

CD localization, n (%)
Colon 9 (16)
Ileocolon 44 (77)
Terminal Ileum 4 (7)

Previous intra-abdominal surgery, n (%) 44 (41) 36 (60) 8 (16)
Total colectomy 8 (7) 3 (5) 5 (10)
Total proctocolectomy 5 (5) 2 (3) 3 (6)
IPAA 8 (7) 0 (0) 8 (16)
Segmental colectomy 5 (5) 5 (9) 0 (0)
Small bowel resection 12 (11) 12 (21) 0 (0)
Structure plasty 4 (4) 4 (7) 0 (0)
Ileocoecal resection 22 (20) 22 (39) 0 (0)
Ileorectal anastomosis 5 (5) 2 (3) 3 (6)
Sigmoidostomy 6 (6) 6 (11) 0 (0)
Other 6 (6) 5 (9) 1 (2)

Previous surgery on fistulas/abscesses, n (%) 19 (18) 17 (30) 2 (4)
Pouch, n (%) 8 (7) 0 (0) 8 (16)
Stoma, n (%) 6 (6) 6 (11) 0 (0)
Extraintestinal manifestations, n (%) 32 (30) 25 (44) 7 (14)

Joints 21 (19) 16 (28) 5 (10)
Eye 3 (3) 2 (4) 1 (2)
Skin 5 (5) 4 (7) 1 (2)
Liver 3 (3) 3 (5) 0 (0)

Duration (years) of VDZ treatment at inclusion, median (range) 3.8 (0.6� 10.3) 4.4 (0.7� 10.3) 3.6 (0.6� 6.3)
Treatment interval in weeks (IV), median (range) 7 (4 - 12) 7 (4 - 10) 8 (4 - 12)
Trough level VDZa (mg/L), IV treatment, mean (SD) 22.0 (6.5) 20.9 (5.3) 23.1 (7.6)
PSCb (%) 4 (4) 1 (2) 3 (6)
CRP< 5mg/L 88 (81) 46 (80) 42 (82)
Fecal calprotectin < 250mg/kg, n (%) (missing, n¼ 30) 63 (81) 32 (82) 31 (79)
Hemoglobin, median (range) 14.3 (10.8� 17.7) 14.5 (10.8� 17.3) 14.2 (12.4� 17.7)
Partial Mayo Score, remission [0–1], n (%) 47 (92)
Harvey-Bradshaw Index, remission [0–4], n (%) 41 (72)
Concomitant glucocorticosteroids, n (%) 7 (6) 5 (9) 2 (4)
Concomitant MTXc, n (%) 2 (2) 0 (0) 2 (4)
aSerum vedolizumab; bPrimary sclerosing cholangitis; cmethotrexate.
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changes in objective disease variables or self-estimation of
disease activity were observed, and serum levels of VDZ
increased throughout the follow-up period. Furthermore, an
increasing proportion of patients preferred SC treatment.

To date, three articles on switching from IV VDZ mainten-
ance treatment to SC treatment have been published [22–
24]. Bergqvist et al. published their results from a six months
follow-up in 89 IBD patients who were switched to standard
SC treatment with injections every two weeks. Ventress et al.
reported 12weeks observations including disease activity
scores, safety and persistence, and persistence 6months after
switch from IV to a standard dose of SC VDZ treatment in 99
IBD patients on established VDZ treatment in a real world
setting [22]. Furthermore, Volkers et al. reported data after
switching 135 IBD patients at 10 different medical centers to
standard dose of SC VDZ with a median follow-up of
27weeks [24]. Our results are in line with these studies

showing that switching is safe and does not have any clinic-
ally significant impact on disease activity evaluated by clin-
ical scores and biochemical markers. However, in the three
available studies, patients were switched to a standard SC
dosage. The treatment approach at our department includes
frequent serum drug concentration measurements with sub-
sequent individual dosing for all IBD patients receiving bio-
logic drugs. Thus, our study does not only strengthen the
evidence of safety of switching, but also contributes to new
knowledge in a group of patients switched to individual
doses of SC VDZ. Furthermore, novel insight on serum drug
profiles after switch to SC treatment is gained.

At 26weeks follow-up, 93% of our patients were still on
SC treatment, which is comparable to the finding of 92%
drug persistence reported by Ventress et al. at twelve weeks
follow-up and 87% after six months [22], to the 95.5%
reported by Bergqvist et al. and 88.1% reported by Volkers

Figure 2. Disease activity scores 26weeks before, at switch, 6, 12 and 26weeks after switching from intravenous to subcutaneous vedolizumab (VDZ). For Crohns’s
disease (CD), each column represents proportions of patients classified according to the Harvey-Bradshaw Index (HBI): remission (HBI 0–4), mild disease (HBI 5–7),
moderate disease (HBI 8–15), severe disease (HBI > 16). For ulcerative colitis (UC), each column represents proportion of patients classified according to the Partial
Mayo Score (PMS): remission (PMS 0–1), mild disease (PMS 2–4), moderate disease (PMS 5–6) and severe disease (PMS > 6).
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et al. In addition, we did not find any difference in treatment
persistence between CD and UC, and to the best of our
knowledge there is no such data available in the published
literature. The high persistence is most likely due to the
selected group of patients, where all had established clinical
effect of VDZ treatment before switching.

Almost one out of five patients experienced one or more
ISRs, and this percentage was higher in our study compared
with numbers available from randomized clinical trials [7,8].
The proportion of patients treated with concomitant immu-
nomodulators and/or corticosteroids may explain the differ-
ence, as more than 40% of UC patients were treated with
concomitant corticosteroids at week zero in VISIBLE 1 and
more than 50% of CD patients were treated with either
immunomodulators, corticosteroids or a combination of both
in VISIBLE 2 [7,8]. In contrast, only 9% of CD patients and 4%
of UC patients were treated with concomitant oral corticoste-
roids in our study. Moreover, no CD patients were treated
with immunomodulators and only 4% of UC patients
received methotrexate due to arthritis. Noteworthy, none of
our patients treated with corticosteroids or immunomodula-
tors experienced any ISRs. In addition, both VISIBLE trials
included patients according to a research protocol in con-
trast to our real world approach. Following ISRs, the most
common AEs reported were symptoms of disease worsening
and abdominal pain, whilst only 25% of these patients had
an increase in FC. Use of biological treatment in Norway fol-
lows a national tender, where VDZ is being prescribed as a
second or third line biologic, resulting in a selected patient
group were 95% had failed treatment on

infliximab/adalimumab. Our study population therefore rep-
resents IBD patients with complicated disease. Considering
all the AEs reported, the findings are consistent with previ-
ous studies showing a favorable safety and tolerability profile
for SC VDZ [7,8,22].

Bergqvist et al. found a significant decrease in FC in CD
patients, from 64 to 49mg/L. Even though this finding was
statistically significant, the absolute levels are low and clinical
significance is questionable. In our study, switching from IV to
SC formulation did not result in significant clinical changes in
disease activity, and the biochemical markers CRP, FC and
Hgb were similar during the 52weeks observation period
(from 26weeks prior to switching until 26weeks after). These
observations strengthen our conclusion that it is safe and
feasible to switch patients on maintenance treatment.

In the present study, patients received an optimized IV
dosing interval based on trough levels of s-VDZ before
switch. In order to maintain the optimized dosing regimen,
we had to convert the IV interval (in weeks) to a SC interval
(in days) intending to ensure a comparable treatment inten-
sity. We observed an increase in s-VDZ from IV trough values
to serum concentration after switch to SC, which is consist-
ent with previous studies [7,8,22]. Noteworthy, the levels
were numerically higher at 26weeks compared to 12weeks.
At present, there is no available data on optimal serum con-
centration for patients treated with SC VDZ, and studies on
VDZ trough level monitoring on IV treatment vary in their
recommendations for trough levels [4,25,26]. Observations
on VDZ concentration indicate that VDZ follows an expos-
ure-efficacy trajectory, and even though the receptor

Figure 3. Serum-Vedolizumab (s-VDZ) concentration profile (mean, 95% CI) at the different time-points during the study.
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saturation is nearly complete at low doses, clinical trials sug-
gest that these concentrations are sub therapeutic [27]. The
safety of VDZ is regarded as high, but higher VDZ

concentrations may still correspond with a higher risk of
unwanted events [28]. In VISIBLE 1, patients treated with IV
VDZ had a significant increase in clinical remission rates with

Figure 4. Inflammatory markers before and after switch. The columns represent the proportion of patients (%) with (i) C-reactive protein (CRP) below or above/eq-
ual to 5mg/L, (ii) fecal calprotectin (FC) below or above/equal to 250mg/kg, and (iii) anemia estimated by Hemoglobin (Hgb) according to the definitions from the
World Health Organization.

Table 3. Mixed models for repeated measure analyses.

Estimated means
(95% CI) Before switch Switch 6 weeks 12 weeks 26 weeks p Value�

Crohn’s disease C-reactive protein 3.3 (1.8� 4.8) 3.1 (2.1� 4.2) 3.9 (2.2� 5.7) 3.6 (2.1� 5.2) 3.7 (2.5� 4.9) 0.966
Hemoglobin 14.1 (13.7� 14.5) 14.5 (14.1� 14.8) 14.3 (13.8� 14.7) 14.0 (13.6� 14.4) 13.9 (13.5� 14.4) 0.021��
Fecal Calprotectin 210 (96–326) 159 (104–214) 141 (81–202) 199 (113–248) 181 (113–248) 0.450
Ferritin 136 (102–170) 160 (125–195) 140 (107–172) 137 (106–168) 156 (111–201) 0.441
S-vedolizumab 20.9 (19.6� 22.1) 37.4 (35.8� 39.0) 40.7 (38.9� 42.5) 43.1 (40.3� 45.9) 45.6 (41.7� 49.4) <0.001��

Ulcerative colitis C-reactive protein 3.0 (1.9� 4.2) 2.4 (1.7� 3.2) 3.0 (1.9� 4.1) 2.7 (1.9� 3.4) 2.8 (1.8� 3.8) 0.196
Hemoglobin 14.2 (13.9� 14.4) 14.4 (14.1� 14.7) 13.9 (13.3� 14.5) 14.0 (13.7� 14.2) 14.0 (13.8� 14.3) 0.417
Fecal Calprotectin 195 (102–287) 125 (65–185) 122 (69–174) 184 (69–299) 188 (98–278) 0.307
Ferritin 149 (107–190) 174 (123–227) 159 (113–205) 145 (109–181) 194 (109–278) 0.183
S-vedolizumab 22.6 (20.6� 27.4) 39.3 (37.5� 41.2) 43.0 (40.9� 45.2) 47.2 (44.5� 49.9) 50.9 (48.1� 53.8) <0.001��

�Change after switch.��Statistically siginicant
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a trough level � 10.5mg/L. This exposure-efficacy relation-
ship was not as clear in the SC treatment group. Hence, a
median s-VDZ of 47.6mg/L (IQR 41.3� 54.6) at 26weeks
observed in our study suggests that the interval can be

increased in our cohort, especially for the patients in clinical
remission.

All our patients eligible for switching were asked for con-
sent to perform the switch to SC treatment. They were
informed that the switch was not mandatory and that they
could switch back to IV treatment. Asnong et al. evaluated
the willingness of patients to switch to SC VDZ treatment,
and reported that 51% showed willingness whilst 12% were
unwilling to switch [29]. During the 26weeks follow-up, only
two of our patients were switched back to IV due to prefer-
ence. We found that twelve patients (12.5%) still were reluc-
tant to SC treatment at 26weeks, comparable to the
numbers reported by Asnong et al. Nevertheless, a majority
of patients (60%) preferred SC treatment at 26weeks follow-
up. These findings are consistent with other previous studies
regarding preferred route of administration [10,11,27].
Additionally, we observed a significant change in attitude
toward route of administration. We also conducted a sensi-
tivity analysis to account for patients leaving the study
before the 26weeks follow-up. Missing data for patients’
preference at 26weeks was then set to IV, and the results
were still statistically significant. This demonstrates that it is
favorable to give patients the opportunity to try SC treat-
ment, as their attitude toward SC treatment may change
with own experience.

This study includes a 26weeks prospective follow-up after
switch to SC in a real world population with complicated dis-
ease and long-term VDZ IV use before switch. The patients
acted as their own control group, as we additionally included
data from 26weeks before switching. The close follow-up
with frequent visits represent a strength of the study.
Another strength is the tight follow-up by one dedicated
doctor and one nurse, which reduces bias in reporting and
data collection at the different time-points for follow-up. The
selected population in this single-center study represents a
group of patients followed by TDM with complicated disease
as almost all received VDZ as their second or third line treat-
ment. The findings of this study may therefore be more rele-
vant in countries that follow the same treatment strategy. In

Table 4. Adverse events reported during the follow-up period of six months
(n¼ 108).

Adverse event n

Blood and lymphatic disorders
Anemia 2

Endocrine disorders
Diabetes mellitus type 2 1

Eye disorders
Keratitis 1
Burning sensation 1

Gastrointestinal disorders
Abdominal pain 5
Diverticulitis 1 (1a)
Nausea 2
Obstipation 1
Subileus/ileus 2
Symptom worsening 7

Hepatobiliary disorders
Autoimmune hepatitis 1

Infections and infestations
Abscess/Fistula 4 (2a)
Clostridium difficile (recurrent) 1
Fever 2
Food poisoning 1
Upper airway infection 3
Urinary tract infection 1
Sinusitis 1

Musculoskeletal and connective tissue disorders
Arthralgia 1
Muscle pain 2

Pregnancy, puerperium and perinatal conditions
Pregnancy 1

Psychiatric disorders
Anxiety 2

Respiratory, thoracic and mediastinal disorders
Chronic cough 1
Dyspnea 1
Pneumothorax 1 (1a)

Skin and subcutaneous tissue disorders
Pruritus 2
Hidradenitis 1
Eczema 1
Injection site reaction 20

aHospitalization.

Figure 5. Patients’ preference when asked before administration of first subcutaneous injection (n¼ 107) and at 26weeks follow-up (n¼ 96), p< 0.001.
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addition, the gold standard for evaluation of disease activity
in IBD is endoscopy, combined with imaging and biochem-
ical markers [30]. Endoscopy data would have been optimal;
nevertheless, as this was a real world study and we had a
high rate of adherence according to surrogate markers of
inflammation, we do not think that inclusion of endoscopy
would have changed our findings. A longer follow-up period
would also have been fortunate.

In conclusion, we have demonstrated that switching from IV to
SC VDZ maintenance treatment in a real-world IBD cohort on vari-
ous doses of VDZ is feasible, safe and preferred by the patients.
The optimal interval and s-VDZ in patients have yet to be deter-
mined, and further studies are needed to evaluate the exposure-
efficacy relationship in patients on SC treatment. Furthermore, the
present results may have implications for a large group of patients
currently on IV VDZ treatment where SC treatment is a relevant
option, and the possibility to perform a safe switch may increase
the level of shared decision-making and patient satisfaction.
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