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ARTICLE INFO ABSTRACT

Keywords: Purpose: To analyze treatment persistence and treatment outcomes of vedolizumab as first-line
Vedolizumab biological treatment in Crohn’s disease (CD) and ulcerative colitis (UC) patients in a Finnish
Inflammatory bowel disease

real-world setting.

Methods: Observational, retrospective, multi-center chart review study that included adult CD and
UC patients initiating vedolizumab as first-line biological treatment between 2014 and 2020.
Results: The cohort consisted of 54 CD and 69 UC patients. At month 12, treatment persistence
was 84.9 % in CD and 64.7 % in UC. Most vedolizumab discontinuations (CD, n = 11; UC, n = 26)
were due to inefficacy. Discontinuations due to adverse events were rare (n < 5). Efficacy im-
provements were observed in treatment persistent patients at 12 months vs. baseline in the
Harvey-Bradshaw Index (CD, 1.8 vs. 3.9, p = 0.001), Partial Mayo Score (UC, 1.0 vs. 4.9, p <
0.001), Physician’s Global Assessment (CD, 0.9 vs. 1.8, p < 0.001; UC, 0.4 vs. 2.1, p < 0.001),
along with positive endoscopic and biochemical outcomes. Clinical remission was 90.9 % vs. 63.0
% for CD, and 81.6 % vs. 12.3 % for UC, while corticosteroid use was 15.9 % vs. 53.7 % for CD,
and 14.6 % vs. 92.8 % for UC at 12 months and baseline, respectively.

Conclusion: Vedolizumab was associated with improvements in efficacy, endoscopic activity,
biochemical parameters, and decreased corticosteroid burden when used as a first-line biological
treatment.
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1. Introduction

Crohn’s disease (CD) and ulcerative colitis (UC) are inflammatory bowel diseases (IBDs) characterized by cycles of remission,
relapse, and exacerbation of inflammation. The key symptoms include chronic abdominal pain, bloody diarrhea, weight loss, and
fatigue [1]. IBD is a lifelong disease and has a significant, negative impact on the patient’s quality of life [2]. The prevalence of IBD is
increasing rapidly in all western countries, causing a significant burden of disease, which emphasizes the need for improved treatment
strategies [3].

Vedolizumab is a gut-selective monoclonal antibody which reduces lymphocyte trafficking by targeting integrin asp [4]. It is
indicated for the treatment of patients with moderate to severe CD, UC, or active chronic pouchitis. The efficacy and safety of
vedolizumab have been well-established in randomized clinical trials and real-world evidence studies [5-12].

With an increasing number of treatment options for IBD, it is important to understand the efficacy and safety of these treatments in
different patient groups and phases of treatment. Clinical trial data have suggested that biological-naive patients treated with vedo-
lizumab achieve better treatment outcomes compared to anti-TNF (tumor necrosis factor) experienced patients [13,14]. The VARSITY
trial showed that vedolizumab is superior in inducing clinical remission and endoscopic improvement with moderate-to-severe UC
compared to adalimumab, and the effect was particularly evident among biological-naive patients [12]. A recent systematic review
with meta-analysis found that CD and UC patients treated with vedolizumab have more favorable efficacy and safety outcomes in
patients without previous exposure to biological treatment [15].

Despite existing evidence, supporting data on the real-world clinical benefit of vedolizumab in biological-naive patients in different
populations and patient groups are essential for making informed clinical treatment choices. Therefore, we set out to analyze treatment
persistence, treatment outcomes, and reasons for treatment discontinuation of vedolizumab as a first-line biological treatment in CD
and UC patients in a real-world setting in Finland.

2. Material and methods
2.1. Study cohort and data collection

The study cohort included all adult (>18 years of age) patients with a diagnosis of CD (K50; The International Classification of
Diseases, 10th revision) or UC (K51) who initiated vedolizumab as a first-line biological treatment between May 2014 and June 2020,
in the five Finnish university hospital districts (Helsinki University Hospital, Tampere University Hospital, Turku University Hospital,
Kuopio University Hospital, and Oulu University Hospital). Patients were followed-up from the first vedolizumab infusion (index date)
until treatment discontinuation or end of follow-up. The baseline period was 12 months before the index date and the end of the study
period was December 31, 2020. The induction phase was defined as <14 weeks and the maintenance phase as >14 weeks of treatment.

Vedolizumab was administered in routine care, and data were collected from the electronic health records by direct electronic
retrieval and manual data collection by local gastroenterologists. Data on prescribed medications were collected from the Register for
Reimbursed Drugs (The Social Insurance Institution of Finland).

2.2. Variables and outcome measures

The following information on demographics and clinical characteristics were collected at baseline: gender, diagnosis, age at
diagnosis, age at vedolizumab start, height, weight, smoking status, selected comorbidities, extraintestinal manifestations, compli-
cations, and anatomic disease location and disease behavior according to the Montreal classification. The dates of vedolizumab
administration were collected throughout the follow-up.

The primary outcome measure was treatment persistence 12 months post-vedolizumab initiation, defined as the time from initi-
ation to discontinuation of therapy. Descriptive information on the reasons of discontinuation and the treatment choice after vedo-
lizumab were collected for patients who discontinued vedolizumab during the study period. Reasons for treatment discontinuations
were primary lack of response (no response during the 14 weeks of treatment as defined by the physician), secondary loss of response
(loss of response after initial response as defined by the physician), adverse event, and other reasons (surgery, pregnancy, lost-to-
follow-up, remissions, or other reported reasons). The assessment of clinical disease activity was based on Harvey-Bradshaw Index
(HBI) in CD and Partial Mayo Score (pMS) in UC. Additionally, the Physician’s Global Assessment (PGA) was used to evaluate disease
activity in both CD and UC, with a PGA rating scale of: remission (0), mild (1), moderate (2), or severe (3) disease. Clinical response,
remission (defined as HBI<4 in CD and as pMS<3 plus a combined stool frequency and rectal bleeding sub-score of <1 in UC), and
steroid-free remission were determined according to standard criteria for those patients who persisted on vedolizumab and had both
HBI and pMS recorded at the time point [16,17].

Endoscopic scoring was made using the Simple Endoscopic Score (SES-CD) for CD and the Mayo endoscopic score (MES) for UC [18,
19]. Endoscopic healing was defined as SES-CD<2 in CD and MES<1 in UC. The following laboratory measures were electronically
collected throughout the follow-up period: C-reactive protein (CRP), fecal calprotectin (fCal), B-hemoglobin (Hb), B-thrombocytes
(TC), white blood cell count (WBC), and S-albumin. Moreover, information on vedolizumab trough concentrations and presence of
vedolizumab anti-drug antibodies were retrieved. The vedolizumab trough concentration target was defined as >20 mg/ml during
induction therapy and 5-15 mg/ml during maintenance therapy, according to the laboratory reference [20,21]. Data on the use of the
following conventional pharmacotherapies were collected from the Register for Reimbursed Drugs: azathioprine, 6-mercaptopurine,
methotrexate, 5-aminosalicylic acid, corticosteroids, and antibiotics.
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2.3. Statistical analyses

Descriptive statistics were presented by number and proportion of patients for categorical variables, and by the mean, median,
standard deviation (SD), and first and third quartiles (Q1, Q3) for continuous variables. Treatment persistence was estimated using the
Kaplan-Meier method and presented as a proportion of patients continuing the treatment, discontinuation being the failure event.
Normally distributed continuous variables were tested by unpaired t-test or one-way analysis of variance test and non-normally
distributed variables by Kruskal Wallis test (Mann-Whitney U test for two groups). Changes in clinical, endoscopic, and biochem-
ical outcomes were analyzed using a paired sample t-test or Wilcoxon Rank sum test. Statistical significance was considered when p <
0.05. Data were analyzed using R version 3.6.3 (https://www.r-project.org/).

3. Results
3.1. Patient characteristics

The study cohort consisted of 54 CD and 69 UC patients treated with vedolizumab as a first-line biological treatment (Table 1). A
slightly higher proportion of patients in the CD cohort were female (51.9 %), whereas most patients in the UC cohort were male (63.3
%). The mean ages of CD and UC patients at the time of vedolizumab treatment initiation were 61.9 and 56.8 years, respectively. The
mean time from diagnosis to start of vedolizumab treatment was 10.9 years in CD and 10.5 years in UC patients. The mean follow-up
times were 25.5 (£15.2) and 19.8 (+16.6) months in CD and UC cohorts (p = 0.018), respectively.

According to the Montreal classification, there were equal numbers of CD patients with ileal (L1, 43.1 %) and ileocolonic (L3, 43.1
%) disease (Table 1). The predominant behavioral phenotype was non-stricturing, non-penetrating (B1, 43.4 %), followed by

Table 1
Baseline characteristics of patients diagnosed with Crohn’s disease or ulcerative colitis and who initiated vedolizumab as a first-line biological
treatment.

Crohn’s disease (n = 54) Ulcerative colitis (n = 69)

Sex, n (%)
Female 28 (51.9 %) 26 (36.7 %)
Male 26 (48.1 %) 43 (63.3 %)
Age (years), mean (SD)
Age at diagnosis 51.3(18.7) 45.8 (19.5)
Age at vedolizumab start 61.9 (13.5) 56.8 (17.1)
Time from diagnosis to vedolizumab start (years), mean (SD) 10.9 (13.0) 10.5(11.2)
BML, n (%)

18-25 18 (36.0 %) 24 (42.9 %)

25-30 22 (44.0 %) 22 (39.3 %)

30-40 10 (20.0 %) 10 (17.9 %)

Missing n <5 13
Smokers, n (%)

Current 11 (20.8 %) 5(8.2 %)

Former 21 (39.6 %) 22 (36.1 %)

Never Smoker 21 (39.6 %) 34 (55.7 %)

Missing n <5 8
Surgery history, n (%)

Yes 5 (9.3 %) <5

No 48 (90.7 %) 58 (96.7 %)

Missing n <5 9
HBI, mean (SD) 3.6 (2.6) NA

Missing n 17 NA
pMS, mean (SD) NA 4.9 (1.9

Missing n NA <5
Montreal classification, n (%)

Al: < 17 years <5 NA

A2: 17-40 years 17 (31.1 %) NA

A3: > 40 years 35 (66.0 %) NA

L1: ileum 22 (43.1 %) NA

L2: colon 7 (13.7 %) NA

L3: ileocolon 22 (43.1 %) NA

L4: upper gastrointestinal tract <5 NA

B1: inflammatory 23 (43.4 %) NA

B2: stricturing 21 (39.6 %) NA

B3: penetrating 9 (17.0 %) NA

p: perianal disease <5 NA

E1: ulcerative proctitis NA <5

E2: left side ulcerative colitis NA 26 (40.6 %)

E3: extensive colitis NA 36 (56.3 %)

Abbreviations. BMI, Body mass index; HBI, Harvey-Bradshaw Index; NA, not applicable; pMS, partial Mayo score; SD, standard deviation.
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stricturing (B2, 39.6 %) disease. Most UC patients had extensive colitis (56.3 %). The mean baseline HBI was 3.6 for the CD cohort,
whereas the mean pMS was 4.9 for the UC cohort. Altogether, five CD patients and less than five UC patients had undergone intestinal
surgery (including 2 patients with colectomy) before the index day.

The most common comorbidities were hypertension (CD, 44.4 %; UC, 30.4 %), cancer (CD, 37.0 %; UC, 34.8 %), other cardiac
diagnosis (CD, 27.8 %; UC, 14.5 %), and type 2 diabetes (CD, 18.5 %; UC, 15.9 %) (Table 2). Most patients did not have extraintestinal
manifestations (CD, 79.6 %; UC, 91.3 %) or complications (CD, 75.9 %; UC, 95.7 %). Obstruction (14.8 %) was the most common
complication in CD.

3.2. Treatment persistence and reasons for discontinuation

Altogether, 92.6 % and 84.9 % of patients with CD persisted on vedolizumab treatment at months 6 and 12, respectively. In the UC
cohort, 75.1 % of patients persisted on vedolizumab treatment at month 6 and 64.7 % at month 12. The CD cohort had a higher
treatment persistence rate throughout the follow-up compared with the UC cohort (p = 0.008) (Fig. 1).

In the CD cohort, vedolizumab was mostly discontinued due to secondary loss of response (46.2 % of discontinuations), followed by
primary lack of response (38.5 %) (Table 3). In the UC cohort, primary lack of response was the most common reason for treatment
discontinuation (68.8 %). Less than five patients (<4 %) discontinued vedolizumab due to adverse events. Events leading to treatment
discontinuation included infection, hypersensitivity to vedolizumab, liver transplantation, and lymphoma. Altogether, 46.2 % of CD
patients and 40.6 % of UC patients who discontinued vedolizumab switched to another biological treatment, most commonly to
infliximab (50.0 % of CD and 76.9 % of UC patients).

3.3. Clinical effectiveness for persistent patients at month 12

Significant HBI (AHBI = —2.2; p = 0.001) and PGA (APGA = —0.9; p < 0.001) improvements were observed from baseline to
month 12 in treatment-persistent CD patients (Table 4). Similarly, there were significant changes in pMS (ApMS = —3.8; p < 0.001)
and PGA (APGA = —1.6; p < 0.001) from baseline to month 12 in the UC cohort. At month 12, 37.9 % of CD patients and 70.3 % of UC
patients showed clinical response (Table 5). Clinical remission was observed in 90.9 % of CD patients and 81.6 % of UC patients at
month 12. The corresponding remission rate was 63.0 % in the CD cohort and 12.3 % in the UC cohort at the baseline. A total of 26/30
CD patients and 27/31 UC patients in clinical remission had steroid-free remission 12 months after vedolizumab start.

Table 2
Comorbidities, extraintestinal manifestations, and complications in the study cohort.
Crohn’s disease (n = 54) Ulcerative colitis (n = 69)
Comorbidities, n (%)
Hypertension 24 (44.4 %) 21 (30.4 %)
Heart failure 5(9.3 %) <5
Coronary artery disease 6 (11.1 %) 5(7.2 %)
Other cardiac diagnosis 15 (27.8 %) 10 (14.5 %)
Type 1 diabetes 0 <5
Type 2 diabetes 10 (18.5 %) 11 (15.9 %)
Psoriasis 0 <5
Arthritis or Ankylosing spondylitis <5 0
Multiple sclerosis <5 <5
History of tuberculosis <5 0
Other serious infection <5 <5
History of cancer 20 (37.0 %) 24 (34.8 %)
Chronic obstructive pulmonary disease 6 (11.1 %) <5
No other diagnosis 0 0
Extraintestinal manifestations, n (%)
Any 11 (20.4 %) 6 (8.7 %)
Arthralgia <5 <5
Arthritis <5 <5
Sacroiliitis <5 <5
Pyoderma gangrenosum 0 0
Erythema nodosum 0 0
Episcleritis 0 0
Primary sclerosing cholangitis <5 <5
No Extraintestinal manifestations 43 (79.6 %) 63 (91.3 %)
Complications, n (%)
Fistula <5 <5
Abscess 0 0
Obstruction 8 (14.8 %) <5
No complications 41 (75.9 %) 66 (95.7 %)
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Fig. 1. Treatment persistence of vedolizumab as first-line biological treatment in CD and UC patients. Treatment persistence was estimated using
the Kaplan-Meier method and presented as a proportion of patients continuing the treatment, discontinuation being the failure event.

Table 3
Reasons for vedolizumab discontinuation and treatment choice after the discontinuation.
Crohn’s disease (n = 13) Ulcerative colitis (n = 32)
Reason of discontinuation, n (%)
Discontinuation due to adverse event <5 <5
Primary lack of response 5 (38.5 %) 22 (68.8 %)
Secondary loss of response 6 (46.2 %) <5
Discontinuation due to other reason <5 <5
Missing 0 0
Switch to another biological, n (%)
No 7 (53.8 %) 19 (59.4 %)
Yes 6 (46.2 %) 13 (40.6 %)
Missing 0 0
Biological treatment after vedolizumab, n (%)
Infliximab <5 10 (76.9 %)
Adalimumab 0 <5
Golimumab 0 <5
Ustekinumab <5 <5

3.4. Endoscopic outcomes for persistent patients at month 12

In the CD cohort, only six treatment-persistent patients had SES-CD scores available both at baseline and month 12. In these pa-
tients, there was a decrease in SES-CD during the 12-month follow-up (ASES-CD = —5.5; p = 0.05) (Table 4). Endoscopic healing was
observed in 23.1 % (6/26) of CD patients who had endoscopic data available at baseline and in 50.0 % (6/12) of those patients at
month 12. A significant decrease of the endoscopic Mayo score was observed in the UC cohort from baseline to month 12 (Aygs = —1.8,
p < 0.001) (Table 4). Endoscopic healing was observed in 10.4 % (5/48) of UC patients having data available at baseline and 85.7 %
(12/14) of patients at month 12.

3.5. Biochemical outcomes for persistent patients at month 12

There were significant improvements in median fecal calprotectin values from baseline to month 12 in both CD (A¢ca = —168.0 pug/
g; p = 0.003) and UC (Agca = —387.0 pg/g; p = 0.026) cohorts (Table 4). In both CD and UC cohorts, the CRP values were within the
reference range (<10 mg/1) throughout the first 12 months of follow-up and no significant changes were observed. Conversely, there
were statistically significant changes in mean thrombocytes (Arc = —23.2 E9/1, p = 0.010), hemoglobin (Ag, = 3.6 g/1, p = 0.038),
and white blood cell count (Awpc = —2.0 E9/1, p = 0.002) in the UC cohort (Supplementary Tables 1 and 2).

3.6. Vedolizumab dosing frequency

In total, seven (13.0 %) CD patients and eight (11.6 %) UC patients had an additional infusion between weeks 9 and 11. In the
maintenance phase, the median dosing interval was 56.0 days, which equals an 8-week dosing interval.
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Table 4
Changes in the Harvey-Bradshaw Index, partial Mayo score physician’s global assessment, endoscopic scores (SES-CD and MES), calprotectin, and C-
reactive protein from baseline to month 12. Only treatment-persistent patients at month 12 (CD, n = 44; UC, n = 41) are included in the analyses.

Baseline 12 months 12 months vs. baseline
n Mean (SD) n Mean (SD) n Mean (SD) p-value

Crohn’s Disease

HBI 28 3.9(2.5) 24 1.8 (2.0) 19 —2.2(2.4) 0.001
Missing 16 20 25

PGA 43 1.8 (0.7) 36 0.9 (0.8) 36 -0.9 (1.0) <0.001
Missing <5 8 8

SES-CD 21 6.9 (5.3) 12 2.9 (2.7) 6 —5.5(5.2) 0.05
Missing 23 32 38

fCal (ng/g) 42 531.6 (525.3) 28 309.2 (294.5) 27 —275.4 (438.0) 0.003
Median (Q1, Q3) 332.0 (166.0, 721.8) 245.0 (67.5, 494.5) —168.0 (—392.0, 15.5)
Missing <5 16 17

CRP (mg/1) 39 6.9 (13.7) 43 6.7 (13.3) 39 0.4 (19.7) 0.908
Missing <5 <5 <5

Ulcerative colitis

pMS 39 4.9 (1.9) 38 1.0 (1.0) 37 -3.8(2.3) <0.001
Missing <5 <5 <5

PGA 41 2.1 (0.6) 38 0.4 (0.6) 38 —1.6 (0.8) <0.001
Missing 0 <5 <5

MES 30 2.2(0.7) 14 0.7 (0.9) 12 -1.8(1.1) <0.001
Missing 11 27 29

fCal (pg/g) 37 1661.8 (2019.9) 28 492.6 (1123.9) 24 —1213.9 (2503.1) 0.026
Median (Q1, Q3) 883.0 (307.0, 2150.0) 115.5 (16.8, 328.8) —387.0 (—1481.8, —27.8)
Missing <5 13 17

CRP (mg/1) 30 4.6 (5.6) 38 6.5 (23.0) 28 4.6 (26.6) 0.365
Missing 11 <5 13

Abbreviations. CRP, C-reactive protein; fCal, fecal calprotectin; HBI, Harvey-Bradshaw Index; MES, Mayo endoscopic score; PGA, physician’s global
assessment; pMS, partial Mayo score; SD, standard deviation; SES-CD, simple endoscopic score.

Table 5
The number and proportion of treatment-persistent CD and UC patients with a clinical response, remission, and steroid-free remission at baseline,
month 6, and month 12.

Treatment outcome Crohn’s disease Ulcerative colitis
Baseline (n = 6 months (n = 12 months (n = Baseline (n = 6 months (n = 12 months (n =
54) 50) 44) 69) 51) 41)
Clinical response, n (%) NA 10 (34.5 %) 11 (37.9 %) NA 19 (55.9 %) 26 (70.3 %)
Patients with outcome available, n NA 29 (58.0 %) 29 (65.9 %) NA 30 (58.8 %) 7 (90.2 %)
(%)
Endoscopic healing, n (%) 6 (23.1 %) <5 6 (50.0 %) 5(10.4 %) 6 (75.0 %) 12 (85.7 %)
Patients with outcome available, n 34 (63.0 %) 5(10.0 %) 12 (27.3 %) 48 (69.6 %) 8 (15.7 %) 14 (34.1 %)
(%)
Clinical remission n (%) 29 (63.0 %) 31 (96.9 %) 30 (90.9 %) 8(12.3 %) 24 (75.0 %) 31 (81.6 %)
Patients with outcome available, n 46 (85.1 %) 32 (64.0 %) 33 (75.0 %) 65 (94.2 %) 32 (62.7 %) 38 (92.7 %)
(%)
Steroid-free remission, n (%) 12 (26.1 %) 22 (68.8 %) 26 (78.8 %) <5 14 (43.8 %) 27 (71.1 %)
Patients with outcome available, n 46 (26.1 %) 32 (64.0 %) 33 (75.0 %) 65 (94.2 %) 32 (62.7 %) 38 (92.7 %)

(%)

Abbreviations. NA, not applicable.

3.7. Vedolizumab trough concentrations and anti-drug antibodies

In the induction phase, the mean vedolizumab trough concentrations were 32.5 mg/ml in CD (n = 11) and 25.0 mg/ml in UC (n =
14) patients. The trough level was below the threshold (20 mg/ml) in one (1/11; 9.1 %) CD patient and seven (7/14; 50.0 %) UC
patients. During the maintenance treatment, the mean trough concentrations in CD and UC cohorts were 13.7 mg/ml (n = 28) and
21.6 mg/ml (n = 21), respectively. Altogether, five CD patients (5/28; 17.9 %) and less than five UC patients had vedolizumab
concentrations below the target level (5 mg/ml) during the maintenance phase. Anti-drug antibodies were not identified in any of the
patients.

3.8. Concomitant treatments

The proportion of patients using corticosteroids, 5-aminosalicylic acid, methotrexate, antibiotics, 6-mercaptopurine, or
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azathioprine during the first year of follow-up is shown in Table 6. Most patients in both CD (53.7 %) and UC (92.8 %) cohorts used
corticosteroids at baseline, but there was a marked reduction in corticosteroid use during the first 12 months of vedolizumab treat-
ment. In the CD cohort, only 18.0 % of treatment-persistent patients used corticosteroids at month 6 and 15.9 % at month 12. In the UC
cohort, the proportion of treatment-persistent patients using corticosteroids at month 6 was 45.1 % and 14.6 % at month 12.

4. Discussion

In this real-life, retrospective, observational study we observed high treatment persistence and remission rates, as well as positive
clinical, biochemical, and endoscopic treatment outcomes of vedolizumab in a Finnish cohort of biological-naive patients with CD or
UC. The results also indicate that vedolizumab has a major corticosteroid-sparing effect and good tolerability in this patient
population.

In this study cohort of 123 biological-naive IBD patients, the mean age was higher than in our earlier study (FINVEDO), in which
data on patients receiving vedolizumab from any treatment line was collected (CD, 61.9 vs. 40.3 years; UC, 56.8 vs. 37.5 years) [22].
Over one-third of patients had a history of cancer, and cardiovascular disorders were common at baseline. According to recent evi-
dence, the incidence of IBD is increasing especially among the elderly in Finland [23]. These are more fragile patients with a history of
co-existing cancer and increased risk for infections due to immunosuppression. Thus, there is an increasing need for treatments with
minimal impact on systemic immunosuppression. These patients are not eligible for systemic cytokine therapy, and similar to earlier
studies, the presence of comorbidities, especially cancer, and older age were likely among the main reasons for choosing vedolizumab
as the first-line biological in this cohort [15,24,25].

High treatment persistence rates were observed in this cohort. At month 6, 92.6 % of CD patients and 75.1 % of UC patients
persisted on vedolizumab treatment, while at month 12, treatment persistence was 84.9 % in the CD and 64.7 % in the UC cohort.
These are higher rates than the ones reported earlier for Italian (CD, 55.7 %; UC, 50.0 %) and Australian first-line vedolizumab CD
patients (CD, 78.6 %) [24,26]. Bressler and colleagues reported a similar vedolizumab treatment persistence rate of 84.0 % in CD as
observed in this study, but a higher treatment persistence of 82.3 % in UC at month 12 in biological-naive patients from Canada,
Greece, and the USA [27]. Similarly, Bokemeyer et al. (83 %), Dotti et al. (89.3 %), and Sablich et al. (78 %) reported higher treatment
persistence rates at month 12 in biological-naive German, Brazilian, and Italian UC patients [28-30].

After two years of follow-up, lower treatment persistence rates were reported for CD (Bressler et al., 67.2 %; Pudippedi et al., 66.4
%), but higher treatment persistence rates were observed in UC patients (Bressler et al., 76.3 %; Bokemeyer et al., 71 %) compared to
what was observed in this study (CD, 78.0 %; UC, 54.9 %) [26-28]. Less than five patients in the total study cohort discontinued
treatment due to adverse events, which indicates good tolerability and safety of vedolizumab in real-life clinical practice, in line with
previous observations [24,29-31].

We observed statistically significant improvements in clinical indices and calprotectin during the first year of follow-up among
treatment-persistent IBD patients. Additionally, a significant decrease in the Mayo endoscopic score was observed from baseline to
month 12 in the UC cohort, but the low availability of SES-CD scores at baseline and at month 12 limited the possibilities to analyze
endoscopic outcomes in CD. At month 12, 50 % of treatment-persistent CD patients and 85.7 % of treatment-persistent UC patients who
had endoscopic data available achieved endoscopic healing. These results of positive clinical, biochemical, and endoscopic outcomes
are in line with the earlier evidence from other biological-naive study cohorts in real-world settings [15,24,26,27,30,31].

At month 12, 78.8 % of treatment-persistent CD patients were in steroid-free remission. At month 6, higher remission (96.9 % vs.
41.8 %) and steroid-free remission (68.8 % vs. 36.5 %) rates were observed for CD patients in this study compared with the Finnish
study of unselected vedolizumab patients [22]. The CD cohorts for both studies had different characteristics at baseline. Our earlier
FINVEDO study had a CD cohort with a more complicated disease course than the CD cohort we describe here, which may contribute to
the higher clinical remission and steroid-free remission rates observed. Our observation is in line with earlier reports indicating that
biological-naive patients may have better treatment outcomes compared to anti-TNF-experienced patients [13,14].

In the UC cohort, remission and steroid-free remission were observed in 81.6 % and 71.1 % of patients at month 12, respectively. A
similar remission rate for UC patients at 6 months was observed in this study compared to the previous Finnish study (75 % vs. 73.3 %),
but for steroid-free remission, lower rates (43.8 % vs. 65.1 %) were observed. Our observations at 6 months are closer to the steroid-
free remission rate of 30 % reported in a systematic review [15]. Our results are in agreement with the clinical remission rate of 75 %
reported in a German study, and close to a steroid-free remission rate of 60.7 % reported in a similar vedolizumab first-line Italian

Table 6
Proportion of treatment-persistent CD and UC patients using conventional treatments at baseline and during the follow-up.
Crohn’s disease Ulcerative colitis
Baseline 6 months 12 months Baseline 6 months 12 months
(n=54) (n = 50) (n=44) (n =69) (n=51) (n =41)
Concomitant medications, n (%)
Corticosteroids 29 (53.7 %) 9 (18.0 %) 7 (15.9 %) 64 (92.8 %) 23 (45.1 %) 6 (14.6 %)
5-aminosalicylic acid 5 (9.3 %) 0 (0.0 %) 0 (0.0 %) 22 (31.9 %) <5 0 (0.0 %)
Methotrexate 13 (24.1 %) <5 0 (0.0 %) <5 <5 <5
6- mercaptopurine or Azathioprine 27 (50.0 %) 5 (10.0 %) <5 41 (59.5 %) 6 (11.8 %) <5
Antibiotics 15 (27.8 %) 7 (14.0 %) <5 16 (23.2 %) <5 <5
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study [24,29].

A high steroid-free remission of 94 % at the end of follow-up in biological-naive UC patients who used steroids at baseline was
reported for the same German UC cohort [29].

In this study, the UC cohort had lower treatment persistence, remission, and steroid-free remission rates than the CD cohort. Such
differences have also been previously reported for treatment persistence by Macaluso et al. and Moens et al. [24,32]. Our observations
suggest that patients in the UC cohort had a more complicated disease course than patients in the CD cohort. The disease activity in the
UC cohort was moderate even if over 90 % of patients used corticosteroids at baseline (vs. 54 % in the CD cohort). Furthermore, 12 % of
UC patients were in remission at baseline compared to over 60 % in the CD cohort.

Based on the dosing frequency observed, vedolizumab was used according to the summary of product characteristics [33]. The
proportion of patients who reached the target therapeutic concentration of vedolizumab during induction and maintenance therapies
was similar in this cohort to that reported earlier [21]. Based on a recent meta-analysis, patients with UC who achieve endoscopic and
clinical remission have significantly higher vedolizumab trough concentrations during maintenance therapy [34]. However, a similar
effect was not observed in patients with CD. Therefore, the therapeutic significance of vedolizumab trough level measurements in
real-life clinical practice remains unclear [21,34].

A major reduction in corticosteroid use was observed during the first 12 months of vedolizumab treatment in both patient groups.
Both indications had a similar proportion of patients using corticosteroids at month 12 but tapering off was faster in the CD cohort.
Also, other concomitant treatments were discontinued during the follow-up, preventing patients from possible immunosuppression-
related harm.

The key limitations of this study were both potential variations in data recording and incomplete recording of variables for some
patients. Some analyses were limited by the small number of patients with available data variables. In addition, this study only
included patients who had vedolizumab as the first-line biological treatment, without any comparator group of either conventional
therapy or other biologics. Despite the differences in healthcare systems and treatment practices between different countries, this study
provides important additional information on the use of vedolizumab in biological-naive patients.

In conclusion, here we have shown further evidence that vedolizumab has high treatment persistence and positive treatment
outcomes when used as the first-line biological treatment. The low number of discontinuations due to adverse events suggests good
tolerability in real-life clinical practice. Importantly, vedolizumab seems to have a significant positive impact on corticosteroid burden.
These results support existing evidence demonstrating that vedolizumab is a valuable treatment option for biological-naive IBD
patients.
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BMI Body mass index

CD Crohn’s Disease

CRP C-reactive protein

CS Corticosteroids

fCal Fecal calprotectin

Hb B-hemoglobin

HBI Harvey-Bradshaw Index

IBD Inflammatory Bowel Disease
MES Mayo endoscopic score

NA Not applicable

PGA Physician’s Global Assessment
pMS Partial Mayo Score

Q1 First quartile
Q3 Third quartile
SD Standard deviation
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ucC

B-thrombocytes
Tumor necrosis factor
Ulcerative colitis

WBC White blood cell count
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