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treatment because of excessive or intolerable
adverse effects.!

Vedolizumab is a humanised monoclonal antibody
targeting the o,f3; integrin expressed on gut-hom-
ing lymphocytes, thus inhibiting leukocyte migra-
tion from the blood to the intestinal mucosa. In
2014, the European Medical Agency and the US
Food and Drug Administration approved vedoli-
zumab for patients with moderately to severely
active Crohn’s disease and ulcerative colitis who
have had an inadequate response with, lost
response to, or were intolerant to either conven-
tional therapy or a TNFa antagonist based on evi-
dence from three randomised controlled trial
(RCTs). The RCTs demonstrated the efficacy of
vedolizumab in inducing and maintaining remis-
sion in patients with moderately to severely active
IBD and previous unsuccessful treatment with one
or more conventional treatment or anti-TNF.2

However, many patients evaluated in routine
clinical practice would not qualify for enrolment
in a clinical trial because of strict inclusion and
exclusion criteria.> In addition, both patients and
doctors may be reluctant to accept placebo con-
trol. Finally, many important outcomes, such as
the effect on extra-intestinal manifestations, often
remain beyond the scope of RCTs.2+#

Therefore, real-world data are vital to comple-
ment the knowledge gained from traditional
RCTs. Real-world studies increase our under-
standing of how biologics work in a real-life clini-
cal setting. Moreover, they may shed light on
previously undetected safety signals.

Observational studies of vedolizumab performed
at tertiary referral centres demonstrated response
and remission rates comparable to those reported
in the pivotal trials.%” However, data from unse-
lected population-based cohorts, long-term pro-
spective follow-up and data on the effect on
quality of life are sparse.8-1!

This prospective multicentre national study
aimed to (i) assess the long-term clinical effective-
ness of vedolizumab in clinical practice, (ii) iden-
tify predictors of treatment outcomes and (iii)
describe the vedolizumab-treated patient popula-
tion in Sweden using data collected prospectively
by an electronic case report form (eCRF) linked
to the Swedish National Quality Register for IBD
(SWIBREG).

Materials and methods

Patients

SVEAH was a prospective, observational, single-
arm, multicentre study conducted at 21 Swedish
hospitals (13 regional and eight university hospi-
tals) between 1 June 2015 and 31 November 2018.
Eligible patients were =18 years old and had active
IBD at the onset of vedolizumab. Active Crohn’s
disease was defined as presence of symptoms based
on patient reported outcome measures in combi-
nation with ulcers at colonoscopy, signs of active
disease at magnetic resonance imaging (i.e. con-
trast enhancement, bowel thickening or combs
sign), C-reactive protein (CRP) higher than the
lower limit of detection, high-sensitivity CRP
>2.87mg/l or faecal calprotectin >200pug/g not
more than 4weeks before onset of treatment. The
lower limit of detection defines normal CRP con-
centration in clinical practice. According to the
manufacturers, the threshold was 4.0mg/l for most
CRP assays. Correspondingly, active ulcerative
colitis was defined as the presence of symptoms
accompanied by a Mayo endoscopic subscore of
=2 not more than 4 weeks before initiation of ved-
olizumab.!? Exclusion criteria were concurrent
participation in a clinical trial in which IBD treat-
ment was dictated by an (interventional) study
protocol, contraindications to vedolizumab (i.e.
patients with known hypersensitivity to vedoli-
zumab or any of its excipients), prior exposure to
vedolizumab or planned cessation of treatment
within 12months from initiation (e.g. planned
pregnancy). Written informed consent was
obtained from all individual participants included
in the study. Vedolizumab therapy was initiated
according to its summary of product characteris-
tics, that is, at a dose of 300mg at weeks 0, 2 and
6, followed by 300mg every 8 weeks. Patients with
Crohn’s disease who had not responded by week
10 were allowed to receive an additional dose at
week 10. However, as this was an observational
study, the treating physician was permitted to
adjust the dose or dosing interval at any time.

Data collection

Data were recorded at baseline and prospectively
using an eCRF integrated with the SWIBREG.!3
Study visits were scheduled at week 0 (=2 weeks),
week 12 (=2weeks) and week 52 (*4 weeks).

The following information was collected: age,
sex, smoking status, duration of disease, data to
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classify the patient according to the Montreal
classification,!* medical and surgical treatment,
use of antibiotics, clinical measures [Harvey—
Bradshaw Index (HBI), partial Mayo Clinic
score],!215 biochemical measures (haemoglobin,
CRP, faecal calprotectin), endoscopic activity
(Mayo endoscopic subscore, presence of ulcers)
and health-related quality of life (HRQoL) meas-
ures [Short Health Scale and EuroQol
5-Dimensions, 5-Levels (EQ5D-5L)].16:17
Reasons for termination of vedolizumab therapy
were determined according to the following crite-
ria: lack of or loss of response, adverse drug reac-
tion, other reasons, that is, pregnancy and
patient’s request.

The HBI consists of five clinical components
reflecting the activity of Crohn’s disease (general
wellbeing, abdominal pain, number of liquid
stools per day, abdominal mass, complications),
with higher scores indicating more severe disease
activity.1>

The Mayo Clinic score for ulcerative colitis com-
prises four items (stool frequency, rectal bleeding,
physician’s global assessment, the endoscopic
subscore). The score ranges from 0 to 12, with
higher scores indicative of more active disease.!?
A version that includes only the non-invasive
(excluding the endoscopic subscore) component
is called the partial Mayo Clinic score.!8

The Short Health Scale is a self-reported ques-
tionnaire that evaluates four dimensions of
HRQoL in patients with IBD (symptom burden,
disease-related worry, general wellbeing, social
function). Each item is scored from 0, represent-
ing no problem, to 5, reflecting the worst imagi-
nable state.!”

The EQ5D-5L assesses five generic dimensions of
HRQOoL, including mobility, self-care, usual activi-
ties, pain/discomfort and anxiety/depression, sepa-
rately rated from 1 (no problems) to 5 (severe
problems). The responses could be converted into a
single number called the index value where 1.0 rep-
resents best possible wellbeing. The EQ5D-5L also
comprises a visual analogue scale (VAS) that ranges
from 0 to 100 to assess the current health state.!6

Outcomes
The two primary outcomes were clinical response
at week 12 and clinical remission at week 52.

Clinical response was defined as a decrease in the
HBI of =3 from baseline in patients with Crohn’s
disease and as a decrease in the partial Mayo
Clinic score of =2 and a reduction of =25% from
baseline, with a reduction =1 on the rectal bleed-
ing score or an absolute rectal bleeding score of 0
or 1, in patients with ulcerative colitis. Clinical
remission was defined as a HBI of <5 in patients
with Crohn’s disease and as a partial Mayo Clinic
score <2 in patients with ulcerative colitis.

Secondary outcomes included clinical remission
at week 12, clinical response at week 52, corticos-
teroid-free clinical remission at week 52, the effect
of vedolizumab on endoscopic activity (ulcerative
colitis patients only), biochemical measures (hae-
moglobin, CRP, faecal calprotectin), extra-intes-
tinal manifestations and HRQoL (Short Health
Scale and EQ-5D-5L). Finally, we assessed the
proportion of patients on concomitant corticos-
teroid treatment during the study period.

Predictors of response

We stratified the main results by the reason for
initiating treatment with vedolizumab according
to the following criteria: (1) patients with a pri-
mary non-response to the most recent anti-TNF
therapy; (2) patients who discontinued the most
recent anti-TNF due to adverse drug reactions,
loss of response or other reasons; and (3) patients
naive to anti-TNF. In addition, we assessed pre-
dictors for clinical remission at week 52 in patients
with Crohn’s disease and ulcerative colitis.

Statistics

Because this was an observational single-arm
study, the sample size was set to the minimum
number of observations needed to achieve rea-
sonable precision in the outcome estimates. A
sample size of 170 patients with Crohn’s disease
and 125 patients with ulcerative colitis was esti-
mated to provide a 95% confidence interval (CI)
for the 12-week response rate of 25-39% in
Crohn’s disease and 38-56% in ulcerative colitis
based on data from the GEMINI-trials.?3 The
corresponding figures for clinical remission at
week 52 were 13—-25% for patients with Crohn’s
disease and 14-29% for patients with ulcerative
colitis. >4

Data on a continuous scale are represented as
median with interquartile range (IQR), and
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differences between groups were assessed using
the Mann—Whitney U-test. Paired HBI, partial
Mayo Clinic score, calprotectin, CRP, haemoglo-
bin, Short Health Scale and EQ5D-5L values
were compared using Wilcoxon signed-rank test,
to assess changes between baseline and follow-up.
The proportion of patients with response, remis-
sion and with extra-intestinal manifestations at
different time points were assumed to follow a
binomial distribution and 95% CIs were calcu-
lated accordingly. An analysis was performed fol-
lowing the intention-to-treat principle, where
missing data and discontinuation of vedolizumab
were classified as treatment failure. Differences
between groups were assessed using the Chi-
square test for trend. Paired measures of
extraintestinal manifestations were compared
using McNemar’s test, to assess changes between
baseline and 52 weeks. Survival plots illustrating
the cumulative probability of discontinuation of
vedolizumab were generated by Kaplan—Meier
analysis. The EQ5D-5L index value calculator
version 2.0, provided by the EuroQol group, was
used to calculate EQ5D-5L index values.!®

Multivariable logistic regression was used to eval-
uate predictors of clinical remission at week 52,
stratified by diagnosis. Covariates were selected
based on their potential biological association
with this outcome. All tests were two-tailed and
p-values of <0.05 were considered statistically
significant. Statistical analyses were performed
using SPSS Statistics for Windows version 25.0
(IBM Corp., Armonk, NY, USA: 2017).

Ethical considerations

The study was performed according to the
Declaration of Helsinki’s ethical guidelines and
was approved by the Regional Ethics Committee
in Link6éping, Sweden (2015/117-32).

Results

In total, 170 patients with Crohn’s disease and
130 with ulcerative colitis were included by 31
November 2018. However, 14 patients were
excluded (Crohn’s disease, n=1; ulcerative coli-
tis, n=13) for various reasons (conflicting data on
the date of vedolizumab initiation, n=1; Mayo
endoscopic subscore <2, n=10; other reasons,
n=3). Each Crohn’s disease patient fulfilled at
least one criterion for active inflammation, and
most patients met more than one criterion. In

total, 133/169 (79%) patients had signs of active
mucosal inflammation at endoscopy or magnetic
resonance imaging; 127/169 (75%) patients had
an elevated CRP and 91/169 (54%) patients had
a faecal calprotectin >200pg/g. Correspondingly,
all 117 patients with ulcerative colitis had signs of
active mucosal inflammation at endoscopy (i.e.
Mayo endoscopic subscore of =2). Demographic
and clinical characteristics of the study popula-
tion are summarised in Table 1.

Effectiveness in Crohn’s disease

The 12-week drug continuation rate was 155/169
(92%) [Figure 1(a)]. At 12weeks, 46 (27% CI:
21-35%) patients had clinical response and 80
(47% CI. 40-55%) were in remission [Figure
2(a)]. For patients who continued vedolizumab,
the median HBI decreased from 6 (IQR 3-10) at
baseline to 4 (IQR 1-8) at 12weeks (p<<0.001).
Correspondingly, the median faecal calprotectin
decreased from 507 (200-953) ng/g to 234 (114—
727) pg/g (»p<0.01) and the median CRP
decreased from 5 (3—-16) mg/l to 5 (2-12) mg/l
(p<0.01). The median haemoglobin concentra-
tion remained stable: 135 (124-143) g/l at base-
line and 133 (124-144) g/l at week 12 (p=0.71).

The 52-week continuation rate of vedolizumab
was 102/169 (60%) (Figure 1). Reasons for drug
termination were evidence of its lack of or loss of
response (z=51), adverse drug reaction (n=11)
or other reasons (z=5). The following adverse
drug reactions were reported; infections (n=2),
respiratory symptoms (n=2), skin reactions
(n=2), arthralgia (r=4) and unspecified (n=1).
Overall, 29 (19%) patients shortened the interval
between vedolizumab infusions during mainte-
nance therapy. At 52weeks, 38 (22% CI: 16—
30%) patients had clinical response, 69 (41% CI:
33-49%) were in remission and 67 (40% CI:
32-47%) in corticosteroid-free remission [Figure
2(a)]. The proportion of patients on corticoster-
oid treatment over time is illustrated in Figure
3(a). When stratifying the results by the reason
for initiating vedolizumab, no difference in clini-
cal remission rate was observed between patients
with primary non-response to anti-INF (33%),
bio-naive patients (47%) and patients that dis-
continued anti-TNF for other reasons (42%)
(»=0.96).

For patients who continued vedolizumab
(n=102), the median HBI decreased from 5 (2-9)
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Table 1. Baseline demographics and clinical characteristics of patients with Crohn’s disease and ulcerative
colitis.

Crohn’s disease Ulcerative colitis

n=169 n=117
Median age, years (IQR]) 43 (31-57) 41 (27-55)
Sex female, n (%) 84 (50) 51 (44)
Median disease duration, years (IQR) 9 (4-21) 5(3-12)
Extra-intestinal manifestations, n (%) 40 (24) 11(9)
Current smoker, n (%) 23 (14) 5 (4)
Location, n (%)
Ileal, L1 28 (16)
Colonic, L2 52 (31)
Ileocolonic, L3 88 (52)
Isolated upper disease, L4 1(1)
Behaviour
Inflammatory, B1 88 (52)
Stricturing, B2 60 (36)
Penetrating, B3 21 (12)
Perianal disease 36 (21)
Extent, n (%)
Proctitis, E1 2(2)
Left-sided colitis, E2 28 (24)
Extensive colitis, E3 87 (74)
Previous surgery 70 (41) 9 (82
Previous medications, n (%)
Immunomodulators 75 (44) 57 (49)
Anti-TNF therapy 150 (89) 101 (86)
Concurrent medication at baseline, n (%)
Aminosalicylates 11(7) 43 (37)
Corticosteroids 44 (26) 28 (24)
Immunomodulators 20 (12) 28 (24)
Reasons for termination of last anti-TNF, n (%]b
Primary non-response 30 (20) 38 (38)
Secondary loss of response 60 (40) 43 (43)

[continued)
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Table 1. (Continued)

Crohn’s disease
n=169

Ulcerative colitis
n=117

Adverse drug reaction
Other reasons

Prior anti-TNF substances, n (%)

47 (31)
13 (9)

150 (89)
84 (50)
5(3)

16 (16)
4 (4)

101 (86)

42 (36)
4(3)

aColectomy with ileorectal anastomosis.

bIn total, 150 patients with Crohn’s disease and 101 patients with ulcerative colitis had previously stopped anti-TNF

treatment.

anti-TNF, anti-tumour necrosis factor; IQR, interquartile range.

at baseline to 3 (1-5) at 52weeks (p<<0.001).
Correspondingly, the median faecal calprotectin
decreased from 475 (142-916) ug/g to 156 (65—
392) pug/g (»<0.01) and the median CRP
decreased from 5 (2-11) mg/l to 4 (2-6) mg/l
(p<0.01). No statistically significant change in
the median haemoglobin level was observed
between baseline to week 52: 136 (IQR 125-146)
g/l to 139 (IQR 129-147) g/l (p=0.07). Among
patients who continued vedolizumab, 20 (20%
CI: 12-29%) had extra-intestinal manifestations
at baseline (arthralgia »=20; uveitis n=1). The
corresponding figure at 52 weeks was 25 (25% CI:
17-34%; p=0.38; arthralgia n=23; uveitis n=73,
erythema nodosum 7n=5; and pyoderma gan-
grenosum n=1).

The Short Health Scale significantly improved in
all four dimensions, from baseline to week 52 in
patients who continued vedolizumab therapy
(Table 2). In parallel, the EQ5D-5L index value
increased at week 52 versus baseline (Table 2).

Predictors in Crohn’s disease

Univariate and multivariate logistic regression
was used to identify predictors for clinical remis-
sion at week 52 (Table 3). In the univariate analy-
ses female sex [odds ratio (OR): 0.49; 95% CI:
0.26-0.91], clinical disease activity, as assessed
by HBI (OR: 0.87; 95% CI: 0.80-0.93), presence
of extra-intestinal manifestations at baseline (OR:
0.40; 95% CI: 0.18-0.88) and a history of bowel
surgery (OR: 0.51; 95% CI: 0.27-0.96) were

inversely associated with clinical remission at
week 52. However, after adjusting for the poten-
tial confounders listed in Table 3, high clinical
disease activity at baseline [adjusted OR (aOR):
0.87; 95% CI: 0.79-0.95] was the only covariate
that remained significantly associated with the
outcome.

Effectiveness in ulcerative colitis

The 12-week drug continuation rate was 110/117
(94%) [Figure 1(b)]. At study entry, nine patients
had undergone colectomy with ileorectal anasto-
mosis. These patients were excluded from the
assessment of clinical response and remission
(since the partial Mayo Clinic score is not vali-
dated in this subgroup of patients). At 12 weeks,
56 (52% CI: 43-61%) of the remaining patients
had clinical response and 37 (34% CI: 26-44%)
were in remission [Figure 2(b)]. For those
patients who continued vedolizumab, the median
partial Mayo Clinic score decreased from 4 (IQR
3-6) at baseline to 2 (IQR 1-4) at 12weeks
(p<0.001). Correspondingly, the median faecal
calprotectin decreased from 676 (325-1144) ug/g
to 285 (73-885) ug/g (p=0.01), the median CRP
decreased from 5 (2-9) mg/l to 4 (2-6) mg/l
(p=0.19) and the median haemoglobin increased
from 132 (122-144) g/l to 133 (125-144) g/l
(p=0.02).

The 52-week drug continuation rate was 79/117
(68%) [Figure 1(b)]. Reasons for termination of
vedolizumab were lack of or loss of response
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Figure 1. Drug survival on vedolizumab in patients with (a) Crohn’s disease and (b) ulcerative colitis.
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Figure 2. Clinical response, remission and steroid-free remission at week 12 and 52 in patients with (a)
Crohn’s disease and (b) ulcerative colitis.
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Figure 3. Proportion of patients on corticosteroid treatment in patients with (a) Crohn’s disease and (b)
ulcerative colitis.

(n=32), adverse drug reactions (z=2) or other unspecified (z=1). In total, 15 (14%) patients
reasons (n=4). The following adverse drug reac- shortened the interval between vedolizumab infu-
tions were reported; infections (z=1), and sions during maintenance therapy.
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Table 2. Health-related quality of life in patients with Crohn’s disease.

Baseline 52 Weeks p-value
Median (IQR) Median (IQR)
Short Health Scale
Bowel symptoms 2(1-3) 1(0-2) <0.001
Activities of daily living 2 (1-3) 1(0-2) <0.001
Worry 2 (1-3) 101-2) <0.001
General wellbeing 2 (1-3) 101-2) <0.001
EQ5D-5L
Mobility 1(1-1) 1(1-1) 0.11
Self-care 1(1-1) 101-1) 0.16
Usual activities 1(1-2) 1(1-2) 0.003
Pain/discomfort 2 (1-3) 2(1-2) <0.001
Anxiety/depression 2 (2-3) 2(1-2) <0.001
Visual analogue scale 70 (50-75) 80 (70-90) <0.001
EQ5D-5L index value 0.77 (0.72-0.86) 0.80 (0.75-0.87) <0.001

EQ5D-5L, EuroQual 5-Dimensions, 5-Levels; IQR, interquartile range.

At 52weeks, 53 (49% CI: 40-58%) patients had
clinical response, 51 (47% CI: 38-57%) were in
remission and 50 (46% CI: 37-56%) in corticos-
teroid-free remission [Figure 2(b)]. The propor-
tion of time on corticosteroid treatment is
illustrated in Figure 3(b). Stratifying the results
by the reason for initiating treatment with vedoli-
zumab, no difference in clinical remission rate
was observed (p=0.90) between patients with
primary non-response to anti-INF (43%), bio-
naive patients (40%) and patients that discontin-
ued anti-TNF for other reasons (52%). In total,
38 (32% CI: 24-42%) patients were in endo-
scopic remission at week 52. However, 12 patients
lacked information on the endoscopic activity and
were defined as non-remitters.

Four of the patients who continued vedolizumab
until week 52 had undergone colectomy with ile-
orectal anastomosis. In the remaining patients
(n=175), the median partial Mayo Clinic score
decreased from 4 (3-5) at baseline to 1 (0-2) at
52weeks (p<0.001). Correspondingly, the
median faecal calprotectin decreased from 646

(333-1130) ug/gto 162 (42-382) ug/g (p<0.001),
the median CRP decreased from 5 (2-8) mg/I to
4 (1-5) mg/l (p=0.01) and the median haemoglo-
bin concentration increased from 131 (123-147)
g/l to 141 (134-150) g/l (p<0.001). Among
patients who continued vedolizumab, six (8% CI:
3-16) had extra-intestinal manifestations at base-
line (arthralgia n = 6; uveitis n =3, erythema nodo-
sum n=3; and pyoderma gangrenosum n=73).
The corresponding figure at week 52 was 12
(15% CI: 8-25; p=0.07; arthralgia n=11; uveitis
n=1, erythema nodosum n=1; and pyoderma
gangrenosum 7=1).

The Short Health Scale significantly improved in
all four dimensions, from baseline to week 52 in
patients who continued vedolizumab (Table 4).
In addition, the EQ5D-5L index value increased
at week 52 versus baseline (Table 4).

Predictors in ulcerative colitis
Univariate and multivariate logistic regression
analyses were performed to identify predictors for
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Table 3. Predictors of clinical remission in patients with Crohn’s disease at week 52.

Univariate analysis

Multivariate analysis

Sex female

Median disease duration at baseline
Harvey-Bradshaw Index

Location

[leal, L1

Colonic, L2

[leocolonic, L3

Behaviour

Inflammatory, B1

Stricturing, B2

Penetrating, B3

Perianal disease, p

Extra-intestinal manifestation at baseline
Previous surgery

Concurrent medication at baseline
Corticosteroids

Immunomodulators

Reasons for termination of last anti-TNF
Anti-TNF naive

Primary non-response

Secondary loss of response/adverse drug reaction/
other

0.49 (0.26-0.91)
0.99 (0.96-1.01)
0.87 (0.80-0.93)

0.77 (0.37-1.59)
1.01 (0.97-1.05)
0.87 (0.79-0.95)

Ref. Ref.

0.74 (0.30-1.84) 0.42 (0.13-1.40)
0.51(0.22-1.19) 0.46(0.16-1.32)
Ref. Ref.

0.78 (0.40-1.53) 1.21 (0.42-3.44)
0.63(0.23-1.71) 0.53(0.13-2.17)
0.78 (0.36-1.67) 0.49 (0.15-1.54)
0.40 (0.18-0.88) 0.77 (0.30-2.03)
0.51(0.27-0.96) 0.42(0.16-1.11)
1.47 (0.73-2.93) 2.04 (0.84-4.91)
0.94 (0.37-2.49) 0.77 (0.25-2.41)
Ref. Ref.

0.56 (0.17-1.80) 0.73(0.18-2.87)
0.79 (0.30-2.10) 1.15(0.36-3.63)

Statistically significant results are highlighted in bold.
anti-TNF, anti tumour necrosis factor; Ref., reference.

clinical remission at week 52 (Table 5). After
adjustment for the potential confounders listed in
Table 5, high clinical disease activity at initiation of
vedolizumab (assessed by the partial Mayo Clinic
score) was inversely associated with clinical remis-
sion at week 52 (aOR: 0.73; 95% CI: 0.58-0.92).

Discussion

In this prospective, observational single-arm, mul-
ticentre study vedolizumab showed high effective-
ness and tolerability in patients with active IBD in

Swedish clinical practice. Although the vast major-
ity of patients were previously exposed to anti-
TNF and almost half of the patients with Crohn’s
disease had gone through at least one intestinal
resection, 27% of the Crohn’s disease patients and
52% of the patients with ulcerative colitis had clin-
ical response at week 12. The remission rate at
week 52 was 41% for Crohn’s disease and 49% for
ulcerative colitis. Clinical disease activity at base-
line was inversely associated with the 52-week
clinical remission rate in both Crohn’s disease and
ulcerative colitis.
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Table 4. Health-related quality of life in patients with ulcerative colitis.

Baseline 52 Weeks p-value
Median (I1QR) Median (IQR)
Short Health Scale
Bowel symptoms 2 (2-3) 1(0-1) <0.001
Activities of daily living 2 (2-3) 1(0-1) <0.001
Worry 2 (1-3) 1(1-2) <0.001
General wellbeing 2 (1-3) 1(1-2) <0.001
EQ5D-5L
Mobility 1(1-2) 1(1-1) 0.04
Self-care 101-1) 101-1) 0.41
Usual activities 2(1-3) 1(1-2) <0.001
Pain/discomfort 2 (2-3) 1(1-2) <0.001
Anxiety/depression 2 (1-3) 2(1-2) <0.001
Visual analogue scale 65 (50-75) 85 (75-90) <0.001
EQ5D-5L index value 0.74 (0.68-0.80) 0.86 (0.79-1.00) <0.001

EQ5D-5L, EuroQual 5-Dimensions, 5-Levels; IQR, interquartile range.

An abundance of published studies across the
world have reported on the clinical effectiveness
and safety of vedolizumab.5%” However, these
real-world studies are often limited by a short
follow-up period,20-23 the retrospective design24-3°
or a small study population. In addition, only a
few prospective studies have follow-ups
=12 months.81!

In the current study, data were collected prospec-
tively using an eCRF linked to the SWIBREG.
Well-established disease activity indices and
objective biochemical and endoscopic measures
were used to assess disease activity at multiple
time points throughout the study.

Our long-term clinical remission rates are similar
to those of a comprehensive meta-analysis on
vedolizumab real-world data from Schreiber
et al., demonstrating that approximately 30% of
patients with Crohn’s disease and 46% of patients
with ulcerative colitis achieve clinical remission
by week 52. However, the figures are somewhat
lower than in a previous study of vedolizumab in

Swedish clinical practice by our group.3® In that
study the 52-week clinical remission rate was
60% in patients with Crohn’s disease and 64% in
patients with ulcerative colitis. Most probably,
the observed discrepancy could be explained by
differences in inclusion criteria between the two
studies. The previous study comprised some
patients starting vedolizumab because of adverse
effects of other therapies (e.g. anti-TNF) or as
post-operative prophylaxis while having low clini-
cal disease activity.

Notably, patients with Crohn’s disease had
higher rates of clinical remission compared with
clinical response at both week 12 and week 52.
The definition of active disease at baseline could
explain this finding. Active disease was defined
by objective markers of inflammation at radiol-
ogy, endoscopic examination or biochemical
tests, that is, a patient could have active disease
without a high score on the HBI, making it more
challenging to achieve clinical response (which is
based on a decrease in the HBI) than clinical
remission.
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Table 5. Predictors of clinical remission in patients with ulcerative colitis at week 52.

Univariate analysis

Multivariate analysis

Sex female

Median disease duration at baseline
Partial Mayo Clinic score

Extent

Proctitis - E1, or left-sided colitis - E22
Extensive colitis, E3

Extra-intestinal manifestation at baseline
Previous surgery®

Concurrent medication at baseline
Corticosteroids

Immunomodulators

Reasons for termination of last anti-TNF
Anti-TNF naive

Primary non-response

Secondary loss of response/adverse drug
reaction/other

1.28 (0.61-2.68)
0.99 (0.94-1.03)
0.72 (0.57-0.89)

1.02 (0.45-2.34)
0.98 (0.93-1.03)
0.73 (0.58-0.92)

Ref. Ref.

1.22 (0.52-2.83) 1.46 (0.58-3.70)
0.26 (0.05-1.25) 0.37 (0.07-2.00)
0.79 (0.33-1.88) 0.72 (0.28-1.85)
0.53(0.22-1.30) 0.59 (0.22-1.63)
Ref. Ref.

1.09 (0.33-3.62) 1.46 (0.39-5.44)
1.52 (0.49-4.67) 1.90 (0.58-6.24)

Statistically significant results are highlighted in bold.
a0nly two patients had proctitis at initiation of vedolizumab.

®None of the nine patients with ileorectal anastomosis were in remission by week 52.

anti-TNF, anti-tumour necrosis factor; Ref., reference.

Several real-world studies and post hoc analyses of
the GEMINI data indicate better outcomes with
vedolizumab in anti-TNF naive patients com-
pared with patients who are previously exposed to
anti-TNF treatment.10:23:40:41 I the current study,
most patients were anti-TNF experienced, and no
difference between anti-TNF naive and experi-
enced patients was observed. Correspondingly, no
association between the mechanism of anti-TNF
failure (i.e. primary non-response, loss of response
or adverse drug reaction) and outcome of vedoli-
zumab treatment was observed. The absence of
differences could potentially be explained by low
statistical power. Although similar to our study,
Kopylov er al.38 observed no association between
prior anti-TNF exposure and the effect on clinical
outcomes of ulcerative colitis or Crohn’s disease
at 52weeks. Their study, like ours (12%), was
limited by low numbers of anti-TNF naive patients
(8%). Anti-TNF naive patients in our study were

significantly older at the initiation of vedolizumab,
but we found no differences in sex, disease dura-
tion or clinical activity at baseline compared with
anti-TNF-exposed patients.

The association that we did find was that patients
with high clinical disease activity at initiation of
vedolizumab had a lower probability of achieving
clinical remission at week 52. This association has
previously been shown in subgroup analyses of
the GEMINI trials>* and real-world observa-
tional cohorts8320,21,23:29.36 haye supported this
finding. Whether concomitant treatment with
corticosteroids affects treatment outcomes with
vedolizumab is unclear. Some cohorts show an
association between corticosteroid use and lower
rates of response in Crohn’s disease20-2! and
ulcerative colitis,®!° which could be a confounder
as corticosteroids are more often used in patients
with more severe disease. Consistent with our
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findings, no associations between corticosteroid
use and outcome of vedolizumab treatment were
noted in the SWIBREG, VICTORY, Cross
Pennine or Israeli cohorts.36-39

Importantly, in both patients with Crohn’s disease
and patients with ulcerative colitis, we observed
clinically meaningful and statistically significant
improvements in all four domains of the Short
Health Scale, a disease-specific HRQoL instru-
ment. Similarly, vedolizumab treatment was asso-
ciated with statistically significant decrease in the
pain/discomfort and anxiety/depression dimen-
sions of the generic instrument EQ5D-5L as well
as an increase in the EQ5D-5L index value and
current health status measured with the VAS.
This finding is consistent with data on HRQoL
from the GEMINI study, in which ulcerative coli-
tis patients receiving vedolizumab demonstrated
greater improvements in the Inflammatory Bowel
Disease Questionnaire than placebo-treated
patients.? However, the same result could not be
shown in patients with Crohn’s disease in the
GEMINI cohort.# Real-word data on the long-
term effect of vedolizumab on HRQoL are limited
but Stallmach ez all® observed a significant
increase in the EQ5D-5L VAS in patients receiv-
ing vedolizumab from baseline (median 47.5) to
week 14 (median 79), but no difference at 54 weeks
in the 14 patients with data available.

In addition to the presence of data on HQoL, this
study’s main strengths are the use of prospective
data collection, the standardisation of data collec-
tion through an eCRF, the intention-to-treat
approach of handling the data and using well-
established outcome measures. The study com-
prises a wide range of patients from both regional
hospitals and university centres, including
patients that would have been excluded from the
GEMINI trials, thus reflecting the use of vedoli-
zumab in clinical practice.

Important limitations of this study are the
absence of drug concentrations and limited
endoscopic data, especially in Crohn’s disease.
Despite the prospective design, only data col-
lected in routine care were captured. We used
various measures to define active inflammation
at the inclusion of patients with Crohn’s disease.
For some of these measures, such as CRP and
f-calprotectin, the cut-off for identifying patients
with endoscopically active disease is still poorly
defined, and chosen thresholds may have

influenced our results. In Sweden, corticosteroid
tapering protocols may slightly differ between
hospitals. Therefore, no valid estimate of the
mean corticosteroid dose at different time-points
during follow-up could be provided. Some
patients lacked data on clinical disease activity
during follow-up. However, attrition analyses
revealed no differences in sex, age or disease
duration between patients with and without data
(data not shown).

In conclusion, our study demonstrates the long-
term effectiveness of vedolizumab in a real-world
setting. Our data show significant improvements
in disease activity and HRQoL in patients with
history of treatment-refractory Crohn’s disease
and ulcerative colitis. Moreover, we found that
high clinical disease activity at the initiation of
vedolizumab was inversely associated with clini-
cal remission at week 52, but no other predictors
of response were identified. Further studies are
needed to position vedolizumab in the therapeu-
tic armamentarium of IBD and to identify molec-
ular predictors for the development of
individualised treatment algorithms.
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