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Abstract
Background: Biologically naïve patients with inflammatory bowel disease treated with vedolizumab (VDZ) are
largely underrepresented in real-world cohorts. A multi-centre, observational cohort study was performed on
the effectiveness and safety of VDZ in biologically naïve subjects with Crohn’s disease (CD) and ulcerative colitis
(UC).
Methods: Data of consecutive biologically naïve patients with CD and UC treated with VDZ from July 2016 to
December 2019 were extracted from the cohort of the Sicilian Network for Inflammatory Bowel Disease.
Results: A total of 172 consecutive patients (CD: N¼ 88; UC: N¼ 84; median age 66.0 years) were included, with a
median follow-up of 58.8 weeks. After 14 weeks, a clinical response was reported in 68.2% of patients with CD and
67.9% of patients with UC treated with VDZ, including 45.5% patients in the CD group and 46.4% patients in the UC
group who achieved steroid-free remission. After 52 weeks, a clinical response was reported in 77.4% of CD and in
73.8% of UC patients treated with VDZ, including 59.7% patients in the CD group and 60.7% patients in the UC
group who achieved steroid-free remission.
Conclusions: This study demonstrates the effectiveness and safety of VDZ as a first-line biological, particularly
among elderly patients.
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Introduction

Available since mid-2016, vedolizumab (VDZ) is a
humanised monoclonal antibody that targets the a4b7
integrin, typically expressed by gut-homing lympho-
cytes. This biological agent is approved for the treat-
ment of patients with moderately to severely active
Crohn’s disease (CD) or ulcerative colitis (UC) who
had an inadequate response with or lost response to
either conventional therapy or anti-tumour necrosis
factor (TNF) drugs, or who were intolerant to or not
suitable for these because of co-morbidities.1 The effi-
cacy of VDZ in CD and UC has been demonstrated
against placebo in three pivotal Phase III randomised
controlled trials – GEMINI 1 (UC),2 GEMINI 2 (CD)3

and GEMINI 3 (CD)4 – while a favourable safety pro-
file has been also reported.5 In the GEMINI 1 study,
VDZ had a higher rate of response in UC patients who
were naı̈ve to anti-TNFs in comparison with anti-
TNFs experienced at both week 6 and week 52,6

while a post-hoc analysis from both GEMINI 2 and
GEMINI 3 revealed that the rate of remission in CD
was numerically higher in patients naı̈ve to anti-TNFs
compared to those with experience of anti-TNFs.7 As a
consequence, data from randomised controlled trials
showed higher efficacy of VDZ among patients naive
to anti-TNFs compared to those with experience of
anti-TNFs.

Over the last four years, several real-world experi-
ences on VDZ in inflammatory bowel disease (IBD)
were published.8–27 Overall, all of these studies con-
firmed the efficacy and safety demonstrated by VDZ
in clinical trials, even if the majority of the patients
enrolled had at least one previous failure to anti-
TNFs, while the proportion of patients who were
naı̈ve to biologicals was low. So, there is need to
explore this setting further.

On these premises, web-based data from the cohort
of the Sicilian Network for Inflammatory Bowel
Disease (SN-IBD) were extracted to perform a multi-
centre, real-world assessment of the effectiveness and
safety of VDZ as induction and maintenance treatment
among biologically naı̈ve patients with CD and those
with UC.

Methods

Patients

The SN-IBD is a regional group composed of all 16
centres licensed to prescribe biologicals in Sicily (Italy).
Since January 2013, real-life prospective data on
patients with IBD treated with biologicals at these
centres have been entered into web-based software
with the aim of monitoring the efficacy, safety and

costs of these therapeutics. All consecutive biologically
naı̈ve adult patients treated with VDZ from July 2016
(the date on which the drug became available for clin-
ical practice in Sicily) to December 2019 were extracted
from the SN-IBD cohort for the purposes of this study.
All biologically naive IBD patients with active disease
who received at least one infusion of VDZ and with at
least 14 weeks of follow-up were included. We excluded
patients who were previously treated with other bio-
logicals, as well as those with less than 14 weeks of
follow-up. VDZ was used according to the recom-
mended dosage and modalities. A fourth 10-week
induction dose in patients with CD was administered
in case of insufficient response to the first three doses,
based on the physician’s judgement. We also included
patients who had undergone treatment optimisation by
reducing the administration interval to four weeks.

Data collection and measures of outcome

Study outcomes were evaluated at 14 and 52 weeks of
follow-up. At each time point, the evaluation included
participants who had completed follow-up, including
those who had stopped treatment. The primary out-
come was the clinical response, defined as a reduction
of �3 in the Harvey–Bradshaw Index for CD and a
partial Mayo Score of �2 for UC compared to base-
line, with a concomitant reduction of �50% of steroid
dosage among those receiving steroids at baseline.
Secondary outcomes included: (a) steroid-free clinical
remission – Harvey–Bradshaw Index <5 for CD and a
partial Mayo Score <2 for UC without steroid use; (b)
C-reactive protein (CRP) normalisation at weeks 14
and 52 in patients with a CRP above the upper limit
of normal at baseline; (c) rate of secondary loss of
response; (d) mucosal healing – Simple Endoscopic
Score for CD (SES-CD) �2 for CD and endoscopic
Mayo Score �1 for UC; (e) endoscopic response –
reduction of SES-CD �50% compared to baseline
without the achievement of mucosal healing for CD,
and reduction of endoscopic Mayo Score from 3 to
2 in UC; and (f) treatment persistence at the end of
follow-up.

The following data were collected for each patient at
baseline: age, sex, type of disease (CD or UC), smoking
habit, disease duration, CRP values (normal values: <5
mg/L), presence of extra-intestinal manifestations,
presence of steroid dependency or steroid resistance
and concomitant therapy with systemic steroids or
immunosuppressants at baseline. For patients with
CD, the following data were also collected: disease
localisation and behaviour according to the Montreal
classification, previous resections and disease activity
evaluated clinically with the Harvey–Bradshaw Index
and endoscopically with the SES-CD. For patients with
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UC, we also collected disease extent according to the
Montreal classification and disease activity evaluated
clinically with the partial Mayo Score and endoscopi-
cally with the endoscopic Mayo Score. Steroid depen-
dency was defined as the inability to stop steroids
within three months of starting therapy without
experiencing a clinical relapse or relapse within three
months after steroid weaning, while steroid refractori-
ness was defined as active disease in spite of an ade-
quate dose and duration of prednisone therapy
(prednisone, 0.75–1 mg/kg/day orally for at least two
weeks; methylprednisolone, 1 mg/kg/day intravenously
for one week).28

Statistics

Continuous variables are reported as medians with
interquartile ranges (IQR), and categorical variables
as frequency and percentage. The Mann–Whitney U-
test and chi-square test (or Fisher’s exact test, where
needed) were used for comparison of continuous and
categorical variables, respectively. Multiple logistic
regression analyses were performed to identify indepen-
dent predictors of clinical response at week 14 and
week 52 among patients with CD and UC. As candi-
date factors, we selected all the characteristics at base-
line. Variable selection was performed using a stepwise
backward elimination approach, based on the Akaike
information criterion. Furthermore, to investigate the
effect of the variables on treatment persistence, a sur-
vival analysis using a multiple Cox proportional hazard
model was performed. Both logistic and Cox PH model
were fitted using Firth’s bias reduction method29 to
solve the problem of separation of data that can be
caused by occurrence of small sample size and/or
unbalanced or highly predictive risk factors.30 All sta-
tistical analyses were performed using R v3.5.3 (R
Foundation for Statistical Computing, Vienna,
Austria). A p-value of �0.05 was considered statistical-
ly significant.

Results

Patients

Out of 543 total patients treated with VDZ, 172
(31.7%) consecutive biologically naı̈ve patients (CD:
N¼ 88; UC: N¼ 84) were included, with a median
follow-up of 58.8 weeks (IQR 30.7–101.5 weeks). A
total of 123 patients (CD: n¼ 62; UC: n¼ 61) had at
least 52 weeks of follow-up. Table 1 shows the baseline
characteristics of patients stratified according to type of
disease (CD vs. UC). The only significant difference
between the two groups was in the proportion of cur-
rent/former/never smokers. Of note, the median age of

the patients was high (66.0 years; IQR 55.7–72.0 years),

while disease activity was mainly mild at baseline, even

if more than half of patients (52.9%) were taking ste-

roids at baseline and/or were steroid dependent

(65.1%) or steroid resistant (4.6%), and 52.5% had

CRP levels above the upper limit of normal (normal

values: <5.0 mg/L). National guidance in Italy favours

TNF antagonists as first-line biologicals in IBD. The

rationale for selecting VDZ within our biologically

naı̈ve cohort was as follows: advanced age in 122

(70.9%) patients, history of malignancy or a premalig-

nant condition in 23 (13.4%) patients, previous serious

infection with azathioprine or methotrexate in 11

(6.4%) patients, latent tuberculosis in eight (4.6%)

patients, congestive heart failure in six (3.5%) patients

and demyelinative disease in two (1.2%) patients. The

study flow is depicted in Figure 1.

Effectiveness at induction
CD. After 14 weeks, a clinical response was reported in

68.2% of patients with CD, including 45.5% patients

who achieved steroid-free remission. Furthermore,

CRP normalisation at week 14 was obtained in

35.0% of CD patients with elevated CRP at baseline

(Figure 2). An additional week 10 infusion was admin-

istered in 38/88 (43.2%) patients with CD, while 8/88

(9.1%) patients discontinued treatment by week 14

(two due to adverse events, and six due to inefficacy).

Median CRP values were not significantly different

between baseline (5.4; IQR 1.8–9.6) and week 14 (5.0;

IQR 2.5–8.8).

UC. After 14 weeks, a clinical response was reported in

67.9% of patients with UC treated with VDZ, includ-

ing 46.4% patients who achieved steroid-free remis-

sion. Furthermore, CRP normalisation at week 14

was obtained in 31.6% of UC patients with elevated

CRP at baseline (Figure 2). Out of 84 patients, seven

(8.3%) discontinued the treatment by week 14 (two due

to adverse events, and five due to inefficacy). Median

CRP values were not significantly different between

baseline (5.6; IQR 2.0–10.1) and week 14 (4.9; IQR

2.5–8.8).

Effectiveness at maintenance
CD. After 52 weeks, a clinical response was reported in

77.4% of CD patients treated with VDZ, including

59.7% patients who achieved steroid-free remission.

In addition, CRP normalisation at week 52 was

obtained in 52.2% of CD patients with elevated CRP

at baseline (Figure 2). Median CRP values were signif-

icantly reduced from baseline (5.4; IQR 1.8–9.6) to

week 52 (2.7; IQR 1.2–6.5).
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UC. After 52 weeks, a clinical response was reported in

73.8% of UC patients, including 60.7% patients who

achieved steroid-free remission. Furthermore, CRP

normalisation at week 52 was obtained in 47.8% of

UC patients with elevated CRP at baseline (Figure 2).

Median CRP values were significantly reduced from

baseline (5.6; IQR 2.0–10.1) to week 52 (2.8; IQR

1.4–6.9).
Overall, 41/157 (26.1%) patients who started a

maintenance treatment with VDZ underwent treatment

Patients treated with VDZ
n = 543

Discontinued by
week 14

CD n = 8

Discontinued by
week 14

UC n = 7

Secondary loss of
response after week 14

CD n = 17
(n = 11 before W52

n = 6 after W52)

Secondary loss of
response after week 14

UC n = 15
(n = 12 before W52

n = 3 after W52)

Biologic-naïve
n = 172

CD n = 88         UC n = 84

Continued treatment
at week 14

CD n = 80         UC n = 77

Available data at week 52

CD n = 62            UC n = 61

Patients with active VDZ
therapy at W52

CD n = 49            UC n = 42

Figure 1. Study flow chart.

Table 1. Baseline characteristics of patients, stratified according to type of disease (Crohn’s disease vs. ulcerative colitis).

Variable CD (N¼ 88) UC (N¼ 84) p-Value

Male sex, n (%) 55 (62.5%) 55 (65.5%) 0.805
Age (years), median (IQR) 65.0 (52.8–71.0) 66.9 (57.8–71.5) 0.101
Smokers, n (%)

Never 59 (67.0%) 51 (60.7%) <0.001
Current 19 (21.6%) 5 (6.0%)
Former 10 (11.4%) 28 (33.3%)

Duration of disease (years), median (IQR) 7.00 (3.00–19.0) 10.0 (4.0–18.5) 0.372
C-reactive protein higher than normal values, n (%) 44 (54.3%) 41 (50.6%) 0.753
Extra-intestinal manifestations, n (%) 21 (23.9%) 12 (14.3%) 0.161
Steroid dependent, n (%) 52 (59.1%) 60 (71.4%) 0.124
Steroid refractory, n (%) 2 (2.3%) 6 (7.1%) 0.161
Systemic steroids at baseline, n (%) 43 (48.9%) 48 (57.1%) 0.350
Concurrent therapy with immunosuppressant, n (%)

None 83 (94.3%) 80 (95.2%) 1.000
Azathioprine 2 (2.3%) 2 (2.4%)
Methotrexate 3 (3.4%) 2 (2.4%)

CD: Crohn’s disease; UC: ulcerative colitis; IQR: interquartile range.
Statistically significant values are shown in bold.
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optimisation, without significant differences between

CD and UC (CD: 22/79 (27.8%) vs. UC: 19/78

(24.4%); p¼ 0.79). At the end of follow-up, loss of

response following successful induction was reported

in 32/157 (20.4%) patients (CD: n¼ 17; UC: n¼ 15),

while 47/172 (27.3%) patients in the entire cohort

discontinued treatment (CD: 28.4% vs. UC 26.2%;

p¼ 0.88), 37 (21.5%) due to inefficacy and 10 (5.8%)

due to adverse events, while four CD patients and two

UC patients underwent surgery (CD: 4.5% vs. UC

2.4%; p¼ 0.68). Cox survival analysis showed no sig-

nificant difference in the probability of treatment

Clinical
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Week 14

CRP
normalization

75%
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Figure 2. Clinical effectiveness of vedolizumab among biologically naïve patients with Crohn’s disease and ulcerative colitis at
14 and 52 weeks.
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Figure 3. Treatment discontinuation among biologically naïve patients with Crohn’s disease and ulcerative colitis.
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discontinuation between CD and UC patients (log-

rank p¼ 0.73; Figure 3).
At the end of follow-up, 31/88 (35.2%) CD patients

and 42/84 (50.0%) UC patients underwent colonosco-

py (42.4% of the entire cohort) after a median of 60.1

weeks (IQR 52.0–81.6 weeks) from the beginning of

VDZ treatment. Mucosal healing rates were not statis-

tically significant between CD and UC patients (CD:

41.9% vs. UC: 57.1%; p¼ 0.29). An endoscopic

response (a reduction of SES-CD of �50% compared

to baseline without the achievement of mucosal heal-

ing) was reported in 10/31 (35.3%) CD patients, while

a reduction of endoscopic Mayo Score from 3 to 2 was

achieved by 6/42 (14.3%) UC patients.

Predictors of response at induction
CD. The presence of steroid dependence was the only

factor independently associated with a lack of clinical

response at week 14 by multiple logistic regression

analysis (odds ratio (OR)¼ 0.34, 95% confidence inter-

val (CI) 0.11–0.92, p¼ 0.003; Table 2).

UC. The presence of steroid refractoriness was the only

factor independently associated with a lack of clinical

response at week 14 in patients with UC (OR¼ 0.16,

95% CI 0.01–0.97, p¼ 0.046; Table 2).

Predictors of response at maintenance
CD. The presence of upper gastrointestinal localisation
was the only factor independently associated with a

lack of clinical response at week 52 by multiple logistic

regression analysis (OR¼ 0.14, 95% CI 0.02–0.84,

p¼ 0.032; Table 3), while a multiple Cox model con-

firmed that the upper gastrointestinal localisation was

the only factor independently associated with treatment

failure (hazard ratio (HR)¼ 3.27, 95% CI 1.06–9.13,

p¼ 0.044; Table 4).

UC. The partial Mayo Score at baseline was the only

factor independently associated with a lack of clinical

response at week 52 in patients with UC (OR¼ 0.71

per-point increase, 95% CI 0.50–0.95, p¼ 0.022;

Table 3), while a multiple Cox model showed that the

partial Mayo Score at baseline and the presence of ste-

roid refractoriness at baseline were independently asso-

ciated with treatment failure (HR¼ 1.23 per-point

increase, 95% CI 1.01–4.02, p¼ 0.045; and

HR¼ 3.95, 95% CI 1.01–11.52, p¼ 0.049, respectively;

Table 4).

Safety

Twenty-five (14.5%) adverse events were reported (CD:

n¼ 18, incidence rate: 15.2/100 person-years; UC:

n¼ 7, incidence rate: 6.2/100 person-years), of which

10 caused the interruption of the treatment. The rates

of adverse events were significantly higher in patients

with CD compared to those with UC (incidence rate

ratio for CD¼ 2.36, p¼ 0.036). In detail, the following

adverse events were reported: six articular flares, four

subjective symptoms (poorly defined malaise and asthe-

nia), three pneumonia, three cutaneous herpes zoster

eruptions, two urinary tract infections, two

Clostridium difficile infections, one infusion reaction,

one genital mycosis, one otitis media, one abdominal

abscess and one colorectal cancer.

Table 2. Multiple logistic regression model estimates for clinical response in patients with Crohn’s disease and ulcerative colitis
at week 14.

Variable Odds ratio 95% CI p-Value

Crohn’s disease
Female sex (ref: male) 0.52 0.20–1.34 0.176
Age (one-year increment) 0.98 0.95–1.02 0.445
Steroid dependency 0.34 0.11–0.92 0.033
Colic localisation (ref: ileal) 1.33 0.19–15.20 0.780
Ileo-colic localisation (ref: ileal) 1.17 0.42–3.37 0.768
Upper gastrointestinal localisation (ref: ileal) 0.25 0.04–1.35 0.108
Ulcerative colitis
Female sex (ref: male) 0.69 0.23–2.01 0.491
Age (one-year increment) 0.96 0.92–1.01 0.100
Steroid refractoriness 0.16 0.01–0.97 0.046
Proctitis (ref: extensive colitis) 8.29 0.76–1173 0.091
Left-sided colitis (ref: extensive colitis) 1.84 0.67–5.27 0.236
Partial Mayo Score (one-point increase) 0.81 0.62–1.02 0.071

CI: confidence interval.
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Discussion

This multi-centre, real-world study of patients with CD

and UC aimed to assess the effectiveness and safety of
VDZ in patients who were naı̈ve to biologicals. In these

subjects, VDZ was used due to the presence of a con-
traindication to anti-TNF therapy or a safety concern

that led to the choice of a non-anti-TNF biological

drug, in accordance with the current VDZ indications.
Overall, the rates of clinical response and steroid-free

remission were high for both CD and UC at 14 and 52
weeks, and were accompanied by high rates of CRP

normalisation – a sign of good control of systemic
inflammation. Furthermore, the achievement of

post-treatment mucosal healing was reported in

approximately half of the patients who had available
endoscopic data (42.4%). Another relevant point

emerging from our analysis lies in the tendency towards
a higher efficacy, going from 14 to 52 weeks for all

clinical outcomes, reaching peaks of clinical response
of 77.4% for CD patients and 73.8% for UC patients

at 52 weeks – data which could reflect a slow but grow-
ing response to VDZ in clinical practice. These results

may be compared to those reported by the well-

conducted, multi-centre, retrospective European study
by Kopylov et al.,27 which also focused on the effec-

tiveness and safety of VDZ among biologically naı̈ve
patients. Good efficacy was also emphasised in the

European study, with higher rates of clinical response

and corticosteroid-free remission rates after 14 weeks
compared to our cohort, while rates for clinical out-
comes at maintenance were similar to ours. It should
be noted that the two cohorts are only partially com-
parable, as the median age of the patients was lower in
the Kopylov study (49 years for CD and 45 years for
UC compared to 65 years for CD and 66.9 years for
UC in our study), and long-term follow-up data were
limited to a relatively small proportion of patients in
the European study.

Taken altogether, these encouraging results – evalu-
ated inside the rapidly evolving scenario of the current
treatment of IBD – should be taken into account for the
development of individualised treatment approaches. In
line with this, our study could lead to considering the
possibility of also using VDZ as a first-line agent, par-
ticularly in elderly patients, while these results may be
not applicable to young patients because of the peculiar
demographics of our cohort. Indeed, patients treated
with VDZ in our cohort did not show the negative out-
comes exhibited by elderly biologically naı̈ve patients
treated with anti-TNFs, as emphasised by a recent SN-
IBD study, where older (�60 years) IBD patients treated
for the first time with anti-TNF agents showed lower
treatment persistence than younger patients did.31

Furthermore, our results are in line with a recent
study by Adar et al. showing similar – and good – effec-
tiveness of anti-TNF and VDZ therapy in elderly (�60
years) IBD patients.32

Table 3. Multiple logistic regression model estimates for clinical response in patients with Crohn’s disease and ulcerative colitis
at week 52.

Variable Odds ratio 95% CI p-Value

Crohn’s disease
Female sex (ref: male) 0.35 0.09–1.18 0.091
Colic localisation (ref: ileal) 0.78 0.11–9.08 0.817
Ileo-colic localisation (ref: ileal) 1.41 0.34–6.76 0.638
Upper gastrointestinal localisation (ref: ileal) 0.14 0.02–0.84 0.032
Ulcerative colitis
Steroid refractoriness 0.19 0.03–1.08 0.061
Partial Mayo Score (one-point increase) 0.71 0.50–0.95 0.022

Table 4. Multiple Cox regression model estimates for treatment failure in patients with Crohn’s disease and ulcerative colitis at
the end of follow-up.

Variable Hazard ratio 95% CI p-Value

Crohn’s disease
Extra-intestinal manifestations 2.02 0.87–4.45 0.098
Colic localisation (ref: ileal) 1.08 0.11–4.47 0.929
Ileo-colic localisation (ref: ileal) 0.78 0.31–1.85 0.569
Upper gastrointestinal localisation (ref: ileal) 3.27 1.06–9.13 0.044
Ulcerative colitis
Steroid refractoriness 3.95 1.01–11.52 0.049
Partial Mayo score (1-point increase) 1.23 1.01–4.02 0.045
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Our study demonstrated favourable safety out-
comes, with adverse events reported in 14.5% of
patients compared to a rate of 30.6% that emerged
from a cumulative analysis of real-world data.33

Of note, infections were reported in 3.4% of patients,
while we observed a higher rate (7.0%). These results
should always be interpreted keeping in mind the
advanced median age of our cohort. However, a cau-
tious approach is always needed, particularly in
patients with CD, whose incidence rate of adverse
events was approximately twice that of UC patients.
It is difficult to discriminate the causative agent in the
occurrence of adverse events – in other words, whether
VDZ was directly responsible for the adverse events or
alternatively whether they were due to the severity of
the disease, obviously coupled with the advanced age of
the patients enrolled in our study.

This study has strengths and limitations. The main
strengths lie in the choice of robust end points –evaluated
with clinical scores – in order to assess the effectiveness of
VDZ as objectively as possible, and in the relatively long
follow-up. In addition, we focused on a specific and often
underrepresented fraction of patients (i.e. elderly subjects),
and this represents a relevant novel aspect. The main lim-
itation lies in the fact that endoscopic follow-up data were
available only in approximately 40% of the patients, and
the reported rates could be also distorted by the possibility
that a proportion of patients could have interrupted the
treatment early for evidence of clinical inefficacy, without
the need for a post-treatment colonoscopy. However, it
should be noted that the lack of systematically collected
endoscopic data is almost inevitable in all real-world stud-
ies. Furthermore, faecal calprotectin data were not avail-
able. In Italy, the National Health Service does not fund
this test. As such, it is not routinely performed outside
private practice.

In conclusion, this large, real-world, multi-centre
study demonstrates the effectiveness and safety of
VDZ as a first-line biological in patients with IBD,
showing high rates of clinical response and steroid-
free remission at both induction and maintenance.
These results should also be kept in mind when consid-
ering the possibility of using VDZ as a first-line agent,
particularly in elderly subjects, and not just in cases of
a previous failure of anti-TNFs.
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Appendix

STROBE Statement: Checklist of items that should be included in reports of cohort studies

Item No Recommendation

Title and abstract 1 V (a) Indicate the study’s design with a commonly used term in the title or
the abstract

V (b) Provide in the abstract an informative and balanced summary of what
was done and what was found

Introduction
Background/rationale 2 V Explain the scientific background and rationale for the investigation being

reported
Objectives 3 V State specific objectives, including any pre-specified hypotheses
Methods
Study design 4 V Present key elements of study design early in the paper
Setting 5 V Describe the setting, locations and relevant dates, including periods of

recruitment, exposure, follow-up and data collection
Participants 6 V (a) Give the eligibility criteria and the sources and methods of selection of

participants; describe methods of follow-up
(b) For matched studies, give matching criteria and number of exposed and

unexposed
Variables 7 V Clearly define all outcomes, exposures, predictors, potential confounders

and effect modifiers; give diagnostic criteria, if applicable
Data sources/ measurement 8* V For each variable of interest, give sources of data and details of methods

of assessment (measurement); describe comparability of assessment
methods if there is more than one group

Bias 9 V Describe any efforts to address potential sources of bias
Study size 10 Explain how the study size was arrived at
Quantitative variables 11 V Explain how quantitative variables were handled in the analyses; if

applicable, describe which groupings were chosen and why
Statistical methods 12 V (a) Describe all statistical methods, including those used to control for

confounding
V (b) Describe any methods used to examine subgroups and interactions
V (c) Explain how missing data were addressed
(d) If applicable, explain how loss to follow-up was addressed
(e) Describe any sensitivity analyses

Results
Participants 13* V (a) Report numbers of individuals at each stage of study – e.g. numbers

potentially eligible, examined for eligibility, confirmed eligible, included in
the study, completing follow-up and analysed

(b) Give reasons for non-participation at each stage
(c) Consider use of a flow diagram

Descriptive data 14* V (a) Give characteristics of study participants (e.g. demographic, clinical,
social) and information on exposures and potential confounders

V (b) Indicate number of participants with missing data for each variable of
interest

(c) Summarise follow-up time (e.g. average and total amount)
Outcome data 15* V Report numbers of outcome events or summary measures over time
Main results 16 V (a) Give unadjusted estimates and, if applicable, confounder-adjusted

estimates and their precision (e.g. 95% confidence interval); make clear
which confounders were adjusted for and why they were included

V (b) Report category boundaries when continuous variables were
categorised

(c) If relevant, consider translating estimates of relative risk into absolute
risk for a meaningful time period

(continued)
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Continued.

Item No Recommendation

Other analyses 17 V Report other analyses done – e.g. analyses of subgroups and interactions,
and sensitivity analyses

Discussion
Key results 18 V Summarise key results with reference to study objectives
Limitations 19 V Discuss limitations of the study, taking into account sources of potential

bias or imprecision; discuss both direction and magnitude of any poten-
tial bias

Interpretation 20 V Give a cautious overall interpretation of results considering objectives,
limitations, multiplicity of analyses, results from similar studies and other
relevant evidence

Generalisability 21 V Discuss the generalisability (external validity) of the study results
Other information
Funding 22 V Give the source of funding and the role of the funders for the present study

and, if applicable, for the original study on which the present article is
based
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