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1 | INTRODUCTION

Ulcerative colitis (UC) and Crohn's disease (CD) are chronic inflam-
matory bowel diseases (IBDs) characterised by alternating phases of
spontaneous flares, drug-induced remission and various degrees of
chronic activity.! Persistent disease activity promotes the develop-
ment of post-inflammatory intestinal complications, which may, in
turn, cause gut complications such as neoplasia, extraintestinal man-
ifestations and psychosocial impairments.?® Altogether, these can
lead to an increasing number of unmet medical needs, particularly
after failure of therapy with conventional drugs or biologics, which
occurs in a substantial number of patients.*° This calls for optimising
the use of existing biologics in real-world settings.®

The anti-a4p7-integrin monoclonal antibody (mAb) vedolizumab
(VEDO) was approved in Europe in 2014 for use in moderately to
severely active UC and CD in adults failing conventional therapy.
Since its approval, VEDO has shown a more favourable safety pro-
file than anti-TNF’"** and demonstrated efficacy superior to that of
adalimumab (ADA) in UC through the VARSITY trial (RCT).X° Higher
effectiveness in comparison with anti-TNFs has been reported in
RWE studies.'1? Among the anti-TNFs, infliximab (IFX) is a chimeric
human-murine and ADA and golimumab (GOL) are fully humanised
immunoglobulin G1 (IgG1) monoclonal antibodies. The therapeutic
effect of IFX, ADA and GOL is mediated via tumour necrosis factor-
alpha (TNFa) blockade. IFX neutralises proinflammatory cytokine
activity and is indicated for and used to treat CD, UC, rheuma-
toid arthritis, ankylosing spondylitis, psoriatic arthritis and plaque
psoriasis.t®

Due to their narrow inclusion and exclusion criteria, RCTs such as
the pivotal approval studies for these drugs yield results that cannot
always be generalised to real life and therefore do not necessarily
reflect real-world clinical practice. Moreover, special patient groups,
such as the elderly, patients with complications or extraintestinal
manifestations, and patients with surgical resections, are often ex-

cluded from RCTs. Thus, in addition to RCTs,!** more real-world
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score; any switch to a different biologic agent was considered an outcome failure
(modified ITT analysis). We used propensity score adjustment with inverse probability
of treatment weighting to correct for confounding.

Results: During induction therapy, clinical remission was relatively low and similar
in vedolizumab- and anti-TNF-treated patients (23% vs. 30.4%, p=0.204). However,
clinical remission rates after two years were significantly higher for vedolizumab-
treated patients than those treated with an anti-TNF agent (43.2% vs. 25.8%,
p<0.011). Among patients treated with vedolzumab, 29% switched to other biolog-
ics, versus 54% who had received an anti-TNF agent.

Conclusion: After two years of treatment, vedolizumab resulted in higher remission
rates than anti-TNF agents.

comparative studies!®’ focusing, for example, on VEDO versus
anti-TNF therapies are needed.'®

The results of the VARSITY trial—the first head-to-head RCT
comparing the efficacy of VEDO and ADA in patients with UC—
were published in 2019.1° These showed that the clinical remission
rate for VEDO was superior to that for ADA after one year (31.3%
vs. 22.5%, p=0.006). However, head-to-head RCTs are time-
consuming, costly and logistically challenging, which is why real-
world head-to-head comparisons between different biologics are
needed. For these studies to deliver meaningful results, however,
it is crucial for them to have appropriate structural frameworks in
place.* They should be multi-centric, and data should be collected
prospectively and consecutively. Remote monitoring and at least
some on-site spot checks are essential to ensure high-data qual-
ity. Moreover, because the patients in non-interventional studies
are not randomly assigned to the different treatment groups, ad-
vanced causal analysis techniques such as propensity score (PS)
adjustment should be applied to reduce the impact of confounding
factors.

The aim of this comparative RWE study was to draw upon pro-
spectively collected data from the VEDO, g, registry study to inves-
tigate the effectiveness of VEDO versus anti-TNF in biologic-naive
patients with UC at the end of induction therapy and during mainte-

nance treatment at one and two years.

2 | MATERIALS AND METHODS
2.1 | Study population and design

This comparative RWE study draws data from VEDO,yp, which is
an investigator-initiated, prospective, non-interventional registry
study comprising data on the effectiveness of VEDO versus other
biologics as induction and maintenance therapy for UC and CD. The

study registry procedures were approved by the Ethics Committee
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of the Faculty of Medicine of Kiel University, Germany (VEDO AZ
D461/17). In accordance with the published protocol (https://clini
caltrials.gov/ct2/show/NCT03375424), subjects with an established

19-21 and aged between 18 and

diagnosis of CD or UC at baseline
80years were recruited to the registry. Patients who had a history of
malignant disease, a stoma, a planned surgical intervention or who
lacked adequate documentation did not meet the inclusion criteria
and were therefore excluded. From October 2017 to July 2020, a
total of n=1200 patients with UC or CD were recruited to the regis-
try from 45 hospitals or gastroenterology practices with specialised
IBD experience in Germany. Active procedures included the admin-
istration of questionnaires by the treating physicians at weeks 0, 2,
6 and 14, and thereafter at 6-month interval up to two years after
the baseline assessment. Additionally, biomaterials were collected
for later evaluation. A documentation form was used to record in-
formation on adverse events (AEs) and serious adverse events (SAE).
Because the VEDO, registry is non-interventional, the choice of
treatment, treatment dosage and the timing of treatment initia-
tion for each patient is left entirely to the discretion of the treating
physician.

For the purpose of the present comparative RWE study, 512 pa-
tients with UC recruited to the VEDO, g, registry from October 2017
to July 2020 were eligible for inclusion in the analysis. According to
the study protocol, we excluded biologic-experienced patients with
UC, patients with a pouch or stoma at baseline or missing activity
index (pMayo) scores, leaving 314 biologic-naive patients with UC
in the analysis (VEDO: n=182; anti-TNF: n=132) (Figure 1). Among
the patients who received anti-TNF biologics, 25.8% received ADA,
58.3% received IFX and 15.9% received GOL.

2.2 | Outcomes and definitions

The primary outcome measure was clinical remission (pMayo <1 plus
a bleeding subscore=0) at the end of induction (week 14) and during
maintenance treatment at one and two years after the baseline as-
sessment. Secondary outcome measures were clinical response and
steroid-free remission, also at the end of induction and during mainte-

nance treatment at one and two years after the baseline assessment.
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Disease activity was described using the pMayo score. Clinical re-
mission was defined as pMayo <1 plus a bleeding subscore=0, and
steroid-free remission as pMayo <1 plus a bleeding subscore=0 with-
out the use of systemic steroids or oral budesonide in the eight weeks
before the end of induction treatment or during the six-month pe-
riod since the last visit during maintenance therapy. Clinical response
was defined in an adapted manner (clinical-response-modified) as
a reduction of 23 points in the partial Mayo score from baseline to
week 14 and a reduction of at least 30% compared with baseline or
remission at the end of induction therapy.?? In addition, analysis of
clinical remission at one and two years after the baseline assessment
was carried out in week 14 responders after a new PS adjustment.
Switching to a different therapy was considered an outcome failure.

2.3 | Statistical analysis

Continuous normally distributed variables were reported as means
and 95% confidence intervals (Cls), and skewed variables as medi-
ans and interquartile ranges (IQRs). Categorical variables were pre-
sented as percentages. For the categorical data, the chi-square test
and Fisher's exact test were used. If the assumptions for paramet-
ric testing were not met, the Wilcoxon rank-sum test was used to
compare numeric outcomes between two groups. Missing data were
imputed using maximum likelihood estimation via the expectation-
maximisation algorithm.23 McNemar's test was used to compare re-
peated paired proportions. The change over time between the two
treatment groups was analysed for continuous variables using linear
mixed models for repeated measures. A p-value below 0.05 was con-
sidered statistically significant.

To reduce the effect of treatment selection bias and confound-
ers, and to enable better evaluation of the effect of the treatment
on the outcome(s), the PS, i.e., the probability of treatment as-
signment given the observed baseline covariates,?* was calcu-
lated using inverse probability of treatment weighting (IPTW) to
compare groups based on the probability of receiving VEDO or
anti-TNF.2° With the IPTW, the PS is used to adjust the data by
weighting the treatment groups that have a similar PS. In each sub-

analysis, a new PS adjustment was performed and adapted to the

| biologic-naive UC-patients (n = 314) |

A 4

| Induction phase week 14 (n = 314) | | biologic-naive VEDO UC-patients (n = 182) |

| biologic-naive anti-TNF UC-patients (n = 132)|

+| Missing outcomes (pMayo) (n = 40) |
A4

A 4

| Maintenance phase 12 months (n = 274)| | biologic-naive VEDO UC-patients (n = 158) |

| biologic-naive anti-TNF UC-patients (n = 116) |

%} Missing outcomes (pMayo) (n = 42)|

A 4

| Maintenance phase 24 months (n = 232)| |

biologic-naive VEDO UC-patients (n = 124) | |

biologic-naive anti-TNF UC-patients (n = 108) |

FIGURE 1 Flow diagram of ulcerative colitis patients in the VEDO,g study on the effectiveness of vedolizumab vs. anti-TNF over

24 months.
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respective patient group. The weights were stabilised and trun-
cated at the extreme percentiles (1st and 99th percentiles). The
balance of the measured covariates between the treatment and
comparison groups was assessed by computing the standardised
differences while taking the weights into account. Standardised
differences less than 0.1 were considered trivial, indicating a high
degree of balance of patient characteristics across treatment
groups after applying IPTW.2% In the subgroup analyses, how-
ever, we used a double-adjustment to remove confounding if an
imbalance existed after IPTW. For example, it is only sometimes
possible to include all covariates in adjustment, particularly when
comparing small groups. In this case, we chose a higher SMD
threshold (up to 0.2) followed by a double adjustment‘27

The PS was estimated using a logistic regression model in which
the treatment groups (VEDO vs. anti-TNF) were regressed on the
following set of covariates: sex, age, ethnic background, smoking
habits, date of UC diagnosis, family history of UC, previous intestinal
resection surgery, extra-intestinal manifestation, concomitant ther-
apy with or without immunosuppressants in the induction phase, co-
morbidities, health-related quality of life assessed with EQ-5D and
EQ-VAS, pMayo, previous use of corticosteroids, immunosuppres-
sants, or biologics and Montreal classification (severity and exten-
sity). These demographic and clinical characteristics of patients were
documented at baseline by the treating physicians or study nurses,
as well as from medical records.

A modified ITT (mITT)?® analysis of effectiveness was carried out
which considered a switch in treatment regimens to be a treatment
failure for the respective outcome. A weighted logistic regression
with a robust sandwich estimator was used to evaluate the effec-
tiveness of VEDO versus anti-TNF, and the results were reported as
odds ratios (ORs) and 95% Cl.

Changes in EQ-VAS from baseline to the end of the induction
therapy were assessed with a general linear model for differences in
scores. The results were expressed as the average change (estimate
and standard error) in the EQ-VAS within the treatment groups, ad-
justed for the baseline value within each treatment group.

Least absolute shrinkage and selection operator (LASSO) regres-
sion?’ was employed to select the predictors of clinical remission
from among the set of covariates chosen for the VEDO,g, registry
study as listed above. The final model was chosen based on the
Akaike information criterion with a correction for small sample sizes
(AICC), and the area under the curve (AUC) of the optimal model was
calculated.

SAS 9.4 (TS1IMé) (SAS Institute Inc.) was used for all statistical

analyses.

3 | RESULTS
3.1 | Baseline characteristics

The baseline characteristics of biologic-naive patients with UC
treated with VEDO or anti-TNF are shown in Table 1. Before PS
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adjustment (IPTW), the VEDO and anti-TNF groups differed sig-
nificantly in the distribution of some baseline characteristics (i.e.,
age, disease duration, pMayo score). These differences were bal-
anced by the PS adjustment, as shown in Table 1. In total, 43.9%
of VEDO-treated and 45.4% of anti-TNF-treated patients had re-
ceived immunosuppressive therapy before this study, and 94.1%
of VEDO-treated and 93.6% of anti-TNF-treated patients had re-
ceived corticosteroids. The distribution of extension with proctitis,
left-sided colitis and extensive colitis, as well as the severity grades
in the Montreal classification, were comparable in both groups.
There were also no significant differences in extraintestinal mani-
festations, family history of UC or co-morbidities between the two
groups (Table 1).

3.2 | Effectiveness of induction therapy

After PS adjustment, both VEDO and anti-TNF showed a similar,
moderate clinical response in the induction phase (week 14) (VEDO:
51.8%; anti-TNF: 54.2%, p=0.723), as shown in Figure 2. VEDO also
performed slightly worse numerically with regard to clinical remis-
sion compared to anti-TNF (23% vs. 30.4%, p=0.204) and steroid-
free remission (17.6% vs. 23.2%, p=0.269) (Figure 2). In addition, the
effectiveness of VEDO versus ADA and IFX individually is shown in
Table 2A and B, respectively. The values were also similar to those
in the group for VEDO versus anti-TNF, with no difference in ef-
fectiveness between IFX and ADA. Due to the small sample sizes, a
comparison with GOL was not possible.

Clinical remission rates after the induction phase in patients
with 21 extraintestinal manifestation at baseline did not differ sig-
nificantly between the VEDO (27.3%) and anti-TNF (26.2%) groups.
They also did not differ significantly from the remission rates seen
in patients who had no EIMs at baseline (p=0.999). The effect of
additionally receiving an immunosuppressant on clinical remission
rates at week 14 did not differ significantly between the VEDO and
anti-TNF groups. In the VEDO group, clinical remission at the end
of the induction phase was 22.5% with immunosuppressants and
25.9% without (p=0.999), whereas in the anti-TNF group, clinical
remission was 31.3% with immunosuppressants and 24.0% without
(p=0.541).

3.3 | Effectiveness of maintenance therapy after
one year

In the next step, we compared the effectiveness of VEDO (n=158)
versus anti-TNF (n=116) one year after the baseline assessment
(Figure 1). Figure 3 shows the absolute standardised differences be-
tween the groups before IPTW in red and those after IPTW in blue
at this time point, with the latter indicating a good degree of balance
in patient characteristics.

Comparing treatment persistence over one year using the

Kaplan-Meier curve for VEDO versus anti-TNF, there was a clear
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23.2%

17.6%

steroid-free remission
OR 0.91 (95% CI 0.54-1.52) OR 0.69 (95% CI 0.38-1.23) OR 0.71 (95% CI 0.38-1.31)

m Vedolizumab (n=182)

anti- TNF (n=132)

FIGURE 2 Effectiveness of
vedolizumab vs. anti-TNF in biologic-
naive ulcerative colitis patients at the
end of induction therapy (week 14) after
propensity score adjustment.

TABLE 2 Effectiveness of (A) adalimumab and (B) infliximab vs. vedolizumab in biologic-naive patients with ulcerative colitis at the end of
the induction phase (week 14) after inverse probability of treatment weighting.

A

Adalimumab Vedolizumab Adalimumab Vedolizumab
Outcome Weighted % Weighted % OR (95% CI)? OR (95% CI)? p-value
n 34 182 34 182
Clinical response, % 57.2 51.8 Reference 0.81(0.36-1.82) 0.604
Clinical remission, % 29.4 23.0 Reference 0.72 (0.27-1.91) 0.507
Clinical steroid-free 27.2 17.6 Reference 0.57 (0.20-1.60) 0.286

remission, %

B

Infliximab Vedolizumab Infliximab Vedolizumab
Outcome Weighted % Weighted % OR (95% CI)? OR (95% CI)? p-value
n 77 182 77 182
Clinical response, % 52.7 51.8 Reference 0.97 (0.53-1.77) 0.909
Clinical remission, % 27.8 23.0 Reference 0.78 (0.40-1.52) 0.462
Clinical steroid-free 23.1 17.6 Reference 0.71 (0.34-1.49) 0.369

remission, %

Abbreviations: Cl, confidence interval; OR, odds ratio.

@Results are expressed as weighted OR and 95% Cl calculated using a robust sandwich covariance estimate.

difference in the switch rates, with 17% of patients in the VEDO
group and 41% of patients in the anti-TNF group having switched
to a different therapy after one year (Figure 4). The proportion of
VEDO-treated patients who experienced clinical remission after
one year was higher than that of the anti-TNF-treated patients, but
this difference was not significant (38.2% vs. 26.0%, p=0.058). A
similar picture was found for steroid-free remission, which was nu-
merically higher for VEDO than for anti-TNF but also did not repre-
sent a significant difference (36.5% vs. 24.0, p=0.051) (Figure 5A).

Nearly, the same could be seen in the week 14 responders
(Figure 5B), in whom clinical remission was 46.9% for VEDO versus
40.0% for anti-TNF (p=0.897). Steroid-free remission was 46.0% for
VEDO and 39.0% for anti-TNF, although here, too, the difference
was not significant (p=0.821).

With regard to the health-related quality of life, there was a sig-
nificant improvement in the EQ-VAS in both the VEDO and anti-TNF
groups, although the difference between them was very small and

not statistically significant (see Table 3).

85U8017 SUOWILLIOD @A 181D 3|ceal|dde 8Ly Aq peusenob afe sejoe VO ‘8sN JO S8|nJ oy Akeid178U1UO /8|1 UO (SUORIPLOD-PUR-SLLIBIALIO A |IM ALRIq 1 U1 UO//:SdNL) SUORIPUOD PUe SWie | 8U18es *[5202/80/20] Uo ARiqiTauljuo A8 |1 ‘BISBAIIN-SIYte.d| V- NSLYD Aq 9T9/T 1de/TTTT 0T/I0pA0D" A8 | M Ake.q1|pul [UO//:SANY WoJy pepeo|umod ‘v ‘€202 ‘9E02S9ET



BOKEMEYER ET AL.

FIGURE 3 Absolute standardised
differences for baseline covariates after
one year of treatment with vedolizumab
vs. anti-TNF in biologic-naive patients
with ulcerative colitis before and after
propensity score adjustment.

FIGURE 4 The Kaplan-Meier curve
showing the percentage of vedolizumab
and anti-TNF-treated patients with
ulcerative colitis over one year.
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3.4 | Effectiveness of maintenance therapy after
two years

In Figure S1, the absolute standardised differences between the
groups before IPTW are shown in red and those after IPTW in
blue two years after the baseline assessment, with the latter again
indicating a good degree of balance in patient characteristics.
Treatment persistence over two years is shown for VEDO and for
the anti-TNF therapies ADA, IFX and GOL in Figure 6. In the VEDO

38.2% 36.5%

30 26.0% 24.0%

steroid-free remission
OR 1.82 (95% CI 1.00-3.34)
anti-TNF

clinical remission
OR 1.76 (95% CI 0.98-3.18)
= Vedolizumab

46.9% 46.0%
%0 40.0% 2% 39.0%

steroid-free remission
OR 1.33 (95% CI 0.49-3.60)

anti-TNF

clinical remission
OR 1.18 (95% CI 0.42-3.29)

m Vedolizumab

FIGURE 5 (A) Effectiveness in biologic-naive patients with
ulcerative colitis after one year. (B) Effectiveness in week-14
responders after one year.

BOKEMEYER €T AL.

group, only 29% of patients had switched to a different therapy
after two years compared with 54% of patients in the anti-TNF
group (Figure 6).

The descriptive long-term effectiveness of VEDO versus anti-
TNF over two years measured using the activity index (pMayo) is
shown in Figure 7. There was a decrease in the pMayo score rela-
tively early on (i.e., as early as week 2 and then at week 6), whereas
in the further course of the observation period the score remained
mostly stable in both groups. Although a decrease in the pMayo
score was seen relatively early, suggesting a response to treatment,
the achievement of clinical remission at these early time points was
significantly lower. Clinical remission was 14.3% for VEDO versus
20.0% for anti-TNF at week 2 (p=0.294) and 21.7% for VEDO versus
27.2% for anti-TNF at week 6 (p=0.367).

After two years, there was a significant difference in clinical re-
mission rates in favour of VEDO (VEDO: 43.2% vs. anti-TNF: 25.8%,
p=0.011) (Figure 8). The same picture was found for steroid-free re-
mission (42.5% vs. 25.1%, for anti-TNF, p=0.011) (Figure 8). Week 14
response to VEDO was a predictor of long-term remission, with signifi-
cantly higher effectiveness seen for VEDO (58.1% vs. 29.7%, p=0.01).

Table 4A and B show the effectiveness of ADA and IFX com-
pared to VEDO after two years; the response rates for VEDO were
numerically higher than those for ADA but not significantly different
(Table 4A), whereas for VEDO versus IFX there was a clear and sig-
nificant difference (Table 4B) in favour of VEDO in terms of clinical
remission (43.1% vs 16.5%, p=0.0003).

3.5 | Safety data

There were no relevant differences in the frequency or type of
AEs, nor in the incidence of SAEs between patients treated with
VEDO or anti-TNF (Table 5). There were 46 documented AEs in
the VEDO group and 24 in the anti-TNF group, but this differ-
ence was not significant. A similar picture was found for SAEs. No
deaths occurred. The majority of SAEs were classified as hospi-
talisations, of which there were 23 in the VEDO group and 12 in

TABLE 3 Longitudinal analysis of EQ-VAS change from baseline (week 0) to year 1 (week 52) in vedolizumab and anti-TNF-treated

biologic-naive patients with ulcerative colitis.

Estimate (SE)®
Treatment group EQ-VAS
Overall (n=189)%
Vedolizumab week-52—week-0 (n=64) 14.3 (1.6)
anti-TNF week-52—week-0 (n=125) 14.8 (2.3)
Vedolizumab vs. anti-TNF week-52—week-0 -0.6(2.8)

Note: Per-protocol analysis: exclusion of switchers.
Abbreviations: SE, standard error; TNF, tumour necrosis factor.
n=12 missing EQ-VAS values.

PAdjusted for baseline EQ-VAS values.

Estimate (SE)¢
p-value EQ-VAS p-value
<0.0001 14.4 (1.6) <0.0001
<0.0001 15.5(2.2) <0.0001
0.837 -1.0(2.7) 0.699

“Adjusted for baseline EQ-VAS values and weighted for inverse probability of treatment; Linear mixed model for difference scores.
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FIGURE 6 Kaplan-Meier curve
showing the percentage of vedolizumab
and anti-TNF-treated patients with
ulcerative colitis over two years.

FIGURE 7 Long-term effectiveness
(pMayo) of vedolizumab vs. anti-TNF in
biologic naive patients with ulcerative
colitis over 24 months.
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the anti-TNF group; here, too, the difference was not significant.

When looking at the AEs individually, there were no striking dif-

ferences, such as an increased probability of zoster or malignan-

cies, thromboses, pulmonary embolisms or severe infections, in

either of the groups.

Visit

Treatment M anti-TNF W Vedolizumab

3.6 | Predictors of clinical remission

Among the measured covariates (e.g., age, disease duration, CRP,

pMayo), no significant predictors of clinical remission were found

when assessing effectiveness at the end of the induction phase or
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during maintenance treatment at one or two years after the baseline
assessment.

3.7 | Biomarker and endoscopic findings

Because this was an observational, non-interventional study, data
on biomarkers and endoscopy findings were available only if the
treating physician deemed it necessary to collect or perform them
in an individual patient. This means that these data are not avail-
able for all planned study visits in each patient. The CRP value (mg/
dL) showed a relevant decrease from baseline (13.4/27.4, n=280) in
both groups (VEDO/anti-TNF) at week 14 (10.0/13.3, n=280), year
1 (8.7/6.7, n=208) and year 2 (5.8/5.7, n=150). These differences

100
90
80

70 p=0.011
60

50 43.2% 42.5%

40

30 25.8% 25.1%
20

10

p =0.011

clinical remission steroid-free remission
OR 2.18 (95% Cl 1.19-3.99) OR 2.21 (95% CI 1.20-4.06)

= Vedolizumab = anti-TNF

FIGURE 8 Effectiveness of vedolizumab vs. anti-TNF in
biologic-naive patients with ulcerative colitis at two years after
propensity score adjustment.
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were not significantly different. A similar picture could be seen for
calprotectin. The faecal calprotectin value (microgram/g) showed a
relevant decrease from baseline (698/1396, n=119) in both groups
(VEDO/anti-TNF) at week 14 (388/564, n=54), year 1 (328/663,
n=>54) and year 2 (202/193, n=>56). Again, these differences were
not significantly different.

In addition, we evaluated endoscopic data. The eMayo endo-
scopic subscore (ranging from O to 3) showed a relevant decrease
(VEDO/anti-TNF) of an eMayo 2/3 from baseline (79%/82%, n=164)
in both groups (VEDO/anti-TNF) at year 1 (60%/58%, n=47) and
year 2 (23%/56%, n=35). Again, these differences between the
groups were not significantly different.

3.8 | Concomitant medications

Given the non-interventional nature of this study, concomitant
therapies were chosen and administered at the discretion of the
treating physician. This is why, for example, there was no prespeci-
fied steroid tapering regimen. At baseline, 47.5% of patients in
the VEDO and 56.3% of patients in the anti-TNF group received
steroids (prednisolone and/or oral budesonide) (p=0.156). Over
two years, the use of concomitant steroid therapy decreased sig-
nificantly (VEDO/anti-TNF) (week 14: 23.2%/33.9%, p=0.047;
year 1: 9.1%/17.0%, p=0.046; year 2: 6.1%/12.5%, p=0.057). For
concomitant immunosuppressive therapy in both groups (VEDO/
anti-TNF), the following frequencies were found at baseline
(5.6%/5.4%, p=0.999); week 14 (4.5%/14.3%, p=0.004); year 1
(3.5%/8.9%, p=0.066); and year 2 (3.5%/7.1%, p=0.174). No proc-
tocolectomies were performed during the entire two-year course
of the study.

TABLE 4 Effectiveness of (A) adalimumab and (B) infliximab vs. vedolizumab in biologic-naive patients with ulcerative colitis during
maintenance therapy two years after baseline assessment and after adjustment with inverse probability of treatment weighting.

A

Adalimumab Vedolizumab Adalimumab Vedolizumab
Outcome Weighted % Weighted % OR (95% CI)? OR (95% CI)? p-value
n 26 124 26 124
Clinical remission, % 37.9 45.2 Reference 1.89 (0.68-5.26) 0.225
Clinical steroid-free remission, % 379 445 Reference 1.86 (0.66-5.23) 0.242
B

Infliximab Vedolizumab Infliximab Vedolizumab
Outcome Weighted % Weighted % OR (95% CI)? OR (95% CI)? p-value
n 68 124 68 124
Clinical remission, % 16.5 43.1 Reference 3.82(1.84-7.93) 0.0003
Clinical steroid-free remission, % 15.5 42.4 Reference 4.01 (1.90-8.44) 0.0003

Note: Categorical variables are reported as weighted percentages.
Abbreviations: Cl, confidence interval; OR, odds ratio.

2Results are expressed as weighted OR and 95% Cl calculated using a robust sandwich covariance estimate.
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TABLE 5 Safety profile (adverse events/serious adverse
events) for vedolizumab vs. anti-TNF in biologic-naive patients
with ulcerative colitis during maintenance therapy two years after
baseline assessment.

Vedolizumab Anti-TNF
n=204 n=115 p-value
Adverse events 46 (22.5%) 20.9%) 0.779

4 (
Serious adverse events 27 (13.2%) 16 (13.9%) 0.866
Death 0 (0%) 0 (0%) >0.999
3(11.1%) 1(6.3%) >0.999
2 (

23 (85.2%) 75.0%) 0.443

Life threatening

Hospitalisation

4 | DISCUSSION

We conducted a non-randomised, head-to-head RWE comparison of
VEDO and anti-TNF therapy in biologic-naive patients with UC using
prospectively collected data from the VEDO,g, registry study and
adjusting for group comparability with a PS approach (IPTW).

We found a surprisingly low remission rate in both groups after
induction therapy at week 14. Numerically, the rate of clinical remis-
sion for anti-TNF was slightly higher than for VEDO (30.4% vs. 23%),
but this difference was not significant. These real-world remission
rates were surprisingly low for induction therapy and similar to those
reported in the approval studies for these drugs, thus underscoring
an unmet need in patients with UC.

Probably due to a difference in treatment persistence, the one-
year data showed a numerically higher clinical remission rate for
VEDO compared to anti-TNF (38.2% vs. 26.0%), although this dif-
ference, too, was not significant. After two years, however, this
picture changed, with a clinical remission rate of 43.2% observed in
VEDO-treated patients compared with 25.8% in the anti-TNF group
(p=0.011). This significant difference was probably due to continued
differences in treatment persistence. Compared, however, to the re-
mission rates seen after two years in our parallel study of biologic-
naive patients with CD from the VEDO g, registry-study30 (VEDO:
64.2% vs. anti-TNF: 44.7%, p <0.05), those in patients with UC in the
present study appeared to be substantially lower, clearly indicating a
high level of unmet needs for patients with UC. Different therapeu-
tic approaches with newer biologics or small molecules are evidently
necessary.

Results similar to ours were found for treatment persistence in
biologic-naive patients with UC in an Australian study based on real-
world registry data.®! Moreover, as reported in a systematic review
of RCTs published in 2022, in which the efficacy of IFX was com-
pared to that of VEDO in patients with UC, at week 6 the clinical
remission rate was 36% for IFX and 21% for VEDO, and after one
year was 43% for IFX and 39% for VEDO.M Contrary to our expec-
tation that we would find higher clinical remission rates than those
reported in the abovementioned RCTs, the results of our real-world
study suggest that the effectiveness of the two drugs is comparable
to the efficacy seen in the RCTs (i.e., certainly not better and indeed

rather similar in terms of clinical remission).
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There are other real-world effectiveness studies of VEDO in pa-
tients with UC. The retrospective medical chart study EVOLVE in the
US reported remission rates over 24 months for VEDO versus anti-
TNF (65.9% vs. 48.6%) that were slightly higher than those seenin our
study, although comparability, in this case, is limited due to the ret-
rospective collection of data in the EVOLVE study.32 Another retro-
spective study, albeit one with only a single cohort, from Scotland,*®
showed clinical remission rates for VEDO of 20% at three months,
43.3% at six months and 57.4% at 12months. Although these results
are similar to ours, the data were collected retrospectively and no
comparisons to other drugs were made. The RWE study of VEDO in
patients with UC from the Victory consortium, also retrospective,
showed a remission rate of 51%, which was similar to that seen in
our study.®* Another retrospective, multicentre observational RWE
study with PS adjustment found significantly higher clinical remis-
sion rates for VEDO compared with anti-TNF but in a sample con-
sisting both of biologic-naive and biologic-experienced patients with
UC.% In a review of head-to-head comparisons of different biolog-
ics, including VEDO versus anti-TNF, Macaluso et al.'® showed the
importance of evaluating the methodological quality of such stud-
ies, because without the use of advanced methodologies (e.g., PS
adjustment), prospective collection of patient data and appropriate
monitoring, it is not possible to achieve meaningful results that can
be used to complement the findings of head-to-head RCTs.

In summary, our prospective head-to-head RWE comparison of
VEDO versus anti-TNF in biologic-naive patients with UC suggests
that remission rates for both anti-TNF and VEDO were relatively low
in the induction period. After one year, however, this trend reversed,
with the effectiveness of VEDO tending to be numerically superior
to that of anti-TNF, probably due to higher treatment persistence
in the VEDO group. After two years, however, clinical remission
and steroid-free remission rates in VEDO-treated patients were
significantly higher than among those who received anti-TNF. This
supports the use of VEDO as a first-line biologic, with the goal of
reducing the need for therapy changes.

Our study has a number of strengths. To the best of our knowl-
edge, it is the largest prospective, head-to-head RWE comparison
of VEDO and anti-TNF treatment in biologic-naive patients with UC
with an observation period of up to two years. Patients with UC
were enrolled consecutively and their data were collected prospec-
tively, helping to minimise selection bias. While many other studies
have focused on biologic-experienced patients with UC, this study
included only biologic-naive patients with UC, thus improving the
comparability of the groups. Because physicians' choice in RWE typ-
ically results in mostly unbalanced groups, a PS adjustment was used
to correct for problems in patient assignment.

However, our study also has several important limitations.
First, it was a non-randomised, non-interventional, real-world
study, and therefore, its results cannot be compared directly
with those of a head-to-head RCT such as the VARSITY trail.*°
Nonetheless, when viewed together, the results of both studies
over two years provide evidence that VEDO may be more ef-

fective than ADA/anti-TNF over the long term. Moreover, the
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assessments were less detailed (e.g., use of pMayo vs. full Mayo
score) and the study conduct was less stringent than would have
been the case in an RCT. Although consecutive recruitment was
used, we had to employ a PS analysis (IPTW) to compensate for
obvious differences in patient assignment in the non-randomised
setting. Another limitation of our study is that its sample was com-
posed only of consecutively included adult patients with UC, and
it is therefore not clear whether our results can be generalised
to all age groups. Lastly, because this was an observational, non-
interventional study, data on biomarkers and endoscopy findings
were available only when the treating physician deemed that such

tests were necessary for an individual patient.

5 | CONCLUSION

Our prospective, head-to-head RWE study compared the effective-
ness of VEDO and anti-TNF agents in biologic-naive patients with
UC using PS adjustment. After achieving similar effectiveness to
anti-TNF agents during the induction period, VEDO demonstrated
significantly higher remission rates than anti-TNF after two years of
observation. These findings support the use of VEDO as a first-line
biologic in patients with UC. However, it is important to note that
a substantial proportion of patients fail to respond to either VEDO
or anti-TNF therapy, representing an important unmet therapeutic
need that warrants continued drug development.
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