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INTRODUCTION: The use of ustekinumab and vedolizumab as second-line therapies in patients with Crohn’s disease (CD)
in which tumour necrosis factor alpha inhibitors (TNFi) failed is still debated. The aim of this study was
to compare, in a large multicenter observational retrospective cohort, the effectiveness of ustekinumab
and vedolizumab as second-line therapies, as assessed by clinical and objective outcomes including
endoscopy and gastrointestinal imaging.

METHODS: Clinical response, remission, and steroid-free remission at weeks 26 and 52 were evaluated in a
retrospective propensity score-weighted and propensity score—-matched cohort of patients in
which TNFi failed. Objective response and remission were evaluated by 1 or more techniques
among endoscopy, magnetic resonance/computed tomography enteroclysis, and small bowel
ultrasound.

RESULTS: A total of 470 patients with CD (239 treated with ustekinumab and 231 treated with vedolizumab) were
included in the study. At week 26, clinical outcomes were similar between the 2 groups. At week 52,
clinical remission (ustekinumab 42.5% vs vedolizumab 55.5%, P = 0.01) and steroid-free remission
(ustekinumab 40.6% vs vedolizumab 51.1%, P = 0.038) rates were significantly higher in
vedolizumab-treated patients. Three hundred two patients (hundred thirty-five treated with
ustekinumab and hundred sixty-seven treated with vedolizumab) had an objective evaluation of disease
activity at baseline and week 52. At week 52, objective response and remission rates were similar
between the 2 groups. Clinical response at week 26 predicted steroid-free remission at week 52 in both
ustekinumab-treated and vedolizumab-treated patients. Safety profiles were similar between the 2
groups.
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DISCUSSION:

The American Journal of
GASTROENTEROLOGY

In patients with CD in which TNFi failed, both ustekinumab and vedolizumab showed similar clinical

effectiveness after 26 weeks of treatment. At 1 year, vedolizumab was associated with a higher rate of
clinical remission when compared with ustekinumab. However, no difference was observed between
the 2 groups when objective outcomes were investigated at this time point.
SUPPLEMENTARY MATERIAL accompanies this paper at http://links.lww.com/AJG/C489, http://links.lww.com/AJG/C490, http:/links.lww.com/AJG/CA91, http://links.
lww.com/AJG/C492, http:/links.lww.com/AJG/C493, http://links.lww.com/AJG/C494, http://links.lww.com/AJG/C495, http://links.lww.com/AJG/C496

Am ] Gastroenterol 2022;117:1279-1287. https://doi.org/10.14309/ajg.0000000000001773

INTRODUCTION

Crohn’s disease (CD), one of the major forms of inflammatory
bowel disease (IBD), is a chronic inflammatory disorder of the gut
characterized by the progressive accumulation of organ damage
(e.g., abscess, fistulas, and stenosis) (1).

In the past decade, the clinical management of CD has evolved,
and the use of biological therapies, aimed at prevent intestinal
damage, has considerably increased (2,3). Tumor necrosis factor
alpha inhibitors (TNFi) are monoclonal antibodies considered
the first-line biologic therapy for the management of moderate-
to-severe CD refractory to conventional therapy (4). Despite an
overall excellent efficacy, approximately one-third of patients do
not respond to induction therapy, and among responders, up to
45% will progressively lose response over the time (5-7).

Recently, several new therapies, including the anti-integrin
alpha-4/beta-7 vedolizumab (VDZ) and the anti-p40 IL12/IL23
ustekinumab (UST) have been approved for the treatment of
moderate-to-severe CD (8,9). The different modes of action of
UST and VDZ, variable efficacy and safety profiles, respectively,
pose the question about the choice between them after TNFi-based
treatment. In the absence of prospective, randomized head-to-head
trials, retrospective real-world studies have been conducted in
limited number of patients with CD reporting conflicting data
(10-14). In the attempt to pool these data, a recent meta-analysis
showed no difference in steroid-free remission between UST and
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VDZ at the end of the induction, while UST proved to be superior
after 1 year of treatment (odds ratio [OR] 1.56, 95% confidence
interval [CI] 1.23-1.97) (15). However, no comparative data us-
ing objective outcomes have been reported. To address this issue,
we performed a retrospective, multicenter, real-world study
comparing the effectiveness of UST and VDZ in patients with
active CD in which 1 or more TNFi failed. In this study, the
effectiveness of VDZ vs UST was evaluated by endoscopy and/or
cross-sectional imaging in addition to clinical, serologic, and fecal
parameters.

METHODS

Study design and setting

This was a retrospective, observational, real-world, multicenter,
cohort study involving 20 Italian IBD referral centers on behalf
of the Italian Group for the study of Inflammatory Bowel Dis-
ease. Patients with CD, previously treated with TNFi, who re-
ceived a second-line therapy with either UST or VDZ according
to clinical standard of care (16), were considered for inclusion in
the study.

Demographic data including sex, age, smoking status, and
disease-related characteristics such as age at diagnosis, disease
location and behavior by Montreal Classification for CD (17),
previous and concurrent CD-related treatments, previous TNFi,
including data on primary/secondary failure and intolerance
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status and previous surgery, were extracted from patients’ clinical
records and collected in a common database.

Data on disease activity, calculated by the Harvey-Bradshaw
Index (HBI) at baseline and at weeks 26 and 52 (%3 weeks), were
recorded. Ileocolonoscopy and/or magnetic resonance/computed
tomography (MR/CT) enteroclysis and/or small bowel ultra-
sound performed within 3 months before the beginning of the
treatment and at 1 year of therapy (3 months) were considered
for objective evaluation if data from at least one of the diagnostic
procedures were available at both baseline and week 52. Fecal
calprotectin (FC) and C-reactive protein (CRP) levels at baseline
and at weeks 26 and 52 were recorded, when available. Side effects
and adverse events (AEs) reported in the clinical records were also
collected.

Participants

Eligible patients had to have a confirmed diagnosis of CD for at
least 3 months, show failure (primary or secondary) or be in-
tolerant to 1 or more TNFi according to the current European
Crohn’s and Colitis Organization guidelines (4), and have an
indication to a second biological therapy with either VDZ or UST
for luminal disease. Clinical conditions recorded at the start of
either VDZ or UST were considered as baseline conditions. At
baseline, enrolled patients had to have active disease as defined by
an HBI =5. Patients with missing or incomplete demographic
data at baseline or insufficient clinical data precluding HBI cal-
culation at baseline and 26 weeks (+3 weeks) of treatment were
not eligible. After week 26, the last-observation carried forward
method was adopted to impute the missing HBI at week 52.
Patients with missing objective evaluation at baseline or after 1
year of treatment were included in the overall population for the
analysis of clinical outcomes but removed from the objective
evaluation analysis.

UST was administered 6 mg/kg intravenously (IV) in the in-
duction, followed by maintenance with UST 90 mg sub-
cutaneously every 12 or 8 weeks, and VDZ was administered 300
mgIV at0, 2, and 6 weeks for the induction and every 8 or 4 weeks
as maintenance, according to standard practice.

Outcomes

The primary outcome of this study was clinical response at week
26, defined as the reduction of HBI =3 points when compared
with the baseline or HBI <5 if HBI =7 at baseline. Secondary
outcomes were clinical response at week 52 and clinical remission
and steroid-free clinical remission (SFR) at week 26 and week 52,
defined by an HBI =4 alone or HBI =4 with or without con-
comitant steroids, respectively. Objective response and objective
remission were defined based on results obtained from at least 1
among endoscopy, bowel ultrasound, and CT or MR enteroclysis
at week 52. Endoscopic response was defined as the improvement
of mucosal inflammation and the absence of deep ulcerations
when compared with those at baseline. Endoscopic remission was
defined as normalization of the intestinal mucosa, except for
persistence of sporadic aphtoid ulcers. Ultrasound response was
defined as reduction of bowel wall thickness (BWT) when com-
pared with that at baseline. Ultrasound remission was considered
asanormal BWT (=3 mm for the small bowel and =4 mm for the
colon) and the absence of any complication detectable with this
method. Radiologic response was defined by improvement of
BWT and of inflammatory fat, mural blood flow, and hyper-
enhancement compared with baseline imaging. Radiologic

UST and VDZ Reach Similar Objective Outcomes in CD

remission was defined by complete normalization of in-
flammatory parameters on CT or MR enteroclysis. In case of CD
localized both in the small bowel and in the colon, the main
affected region was considered to evaluate objective outcomes.

Statistical methods

Standard descriptive statistic was used to analyze patient char-
acteristics. Continuous variables were described as medians and
interquartile ranges (IQR). Categorical variables were described
as number of cases and proportions. Comparisons between var-
iables were performed by the x*> and Mann-Whitney U tests.

To minimize the effect of confounding variables, propensity
score with inverse probability of treatment weighting (IPTW) was
used in the main analysis. Potential confounding variables con-
sidered for propensity score calculation were age, age at diagnosis,
sex, smoking habit, disease location and behavior by Montreal
classification, proximal gastrointestinal disease, perianal disease,
use of immunosuppressant and steroids at baseline, disease ac-
tivity at baseline by the HBI, extraintestinal manifestations, previous
anti-TNF exposure, and reason for anti-TNF discontinuation. Results
from IPTW analysis were replicated by using propensity score
matching as sensitivity analysis (see Supplementary Methods, Sup-
plementary Digital Content 1, http://links.lww.com/AJG/C489).

Two previous real-world studies investigating clinical and
objective responses in 2 independent cohorts of relatively un-
selected patients with CD treated with either UST or VDZ as
second-line therapies after TNFi treatment (18,19). Despite the
different response rates showed by UST and VDZ, clinical and
objective responses within the same treatment group were not
significantly different by 6 months of treatment. To catch clinical
response at a time point more likely mirroring objective response,
6 months after treatment start was chosen as the primary evalu-
ation time point. Therefore, to catch a significant difference (P <
0.05) assuming a 6-month response rate of 76% among patients
treated with VDZ and 60% among patients treated with UST as
previously published, a sample size of 270 patients (135 patients
treated with VDZ vs 135 treated with UST) was considered ad-
equate to obtain a study power of 80%. Statistical analysis was
performed by STATA 16.1 (StataCorp, College Station, TX).

Ethical considerations

The study was approved by the Ethics Committee of the co-
ordinating center (Independent Ethic Committee of the Uni-
versity of Cagliari, Number: MCF-SO-003 NP/2020/1770) and,
thereafter, by all the participating centers.

RESULTS

Study population

All clinical records of patients with CD in an active follow-up at
20 IBD tertiary centers from January 2016 to December 2020 were
retrospectively reviewed. Five hundred ninety-three patients with
CD previously exposed to TNFi and treated with either UST or
VDZ as second-line therapies were identified. One hundred
twenty-three patients (20.7%) were excluded because of clinically
inactive disease (an HBI <5) at baseline or incomplete data
(Figure 1). Four hundred seventy patients, all Whites, met the
inclusion criteria and were included in the analysis. Two hundred
thirty-nine patients (50.9%) were treated with UST, whereas 231
patients (49.1%) received VDZ. Baseline patient characteristics
were similar between the 2 groups, except for age (median 41
years [IQR 32.5-42] UST vs 47 years [IQR 37-59] VDZ; P =
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239 pts UST 231 pts VDZ
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Figure 1. Patient disposition in the UST and VDZ treatment arms. HBI,
Harvey-Bradshaw Index; IPTW, inverse probability of treatment weighting;
TNFi, tumor necrosis factor-alpha inhibitor; UST, ustekinumab; VDZ,
vedolizumab.

0.0004) and age at diagnosis (median 26 years [IQR 6-20] UST vs
32 years [IQR 7-17] VDZ; P < 0.0001), for extraintestinal
manifestations (42.7% UST vs 10.3% VDZ; P = 0.001) and steroid
use (31.4% UST vs 49.4% VDZ; P < 0.0001; Table 1) at baseline.
Other baseline characteristics, including disease activity at base-
line, disease phenotype (behaviour and location), number of
previous TNFi, reason for TNFi discontinuation, disease dura-
tion, and concomitant immunosuppressive therapy, were bal-
anced. After propensity score weighting, no difference between
the 2 groups was observed, and the standardized difference was
less than 0.1 for all variables included (Figure 2a).

Effectiveness: overall population analysis

At week 26, in the weighted overall population, clinical response
rates were similar between the 2 groups (UST 60.1% vs VDZ
65.4%, P = 0.277), and no statistically significant differences were
observed for clinical remission (UST 42.1% vs VDZ 44.8%) and
SER (UST 38.3% vs VDZ 40.7%; Table 2 and Figure 2b).

At week 52, clinical response rates were again similar between
the groups (UST 64.6% vs VDZ 68.4%). However, clinical re-
mission (UST 42.5% vs VDZ 55.5%, OR 1.69, 95% CI 1.13-2.52,
P =0.010) and SFR (UST 40.6% vs 51.1 VDZ %, OR 1.53, 95% CI
1.02-2.28, P = 0.038) rates were higher in the VDZ-treated patients
(Table 2 and Figure 2c). The same results were replicated after
application of propensity score matching (see Supplementary Ta-
ble 1, Supplementary Digital Content 1, http://links.Iww.com/AJG/
C489 and Supplementary Figures 1, Supplementary Digital Con-
tent 2, http://links.lww.com/AJG/C490 and 2, Supplementary
Digital Content 3, http://linkslww.com/AJG/C491) and non-
responder imputation of missing data at week 52 as sensitivity
analysis (see Supplementary Figure 3, Supplementary Digital
Content 4, http://links.lww.com/AJG/C492). No difference in dose
escalation was observed between the UST and VDZ groups at week
26 (16.3% vs 17.7%) and week 52 (22.4% vs 22.2%).

As for biomarker evaluation, CRP and FC were available in 87.2%
and 78.1% and in 36.2% and 39.1% of patients at weeks 26 and 52,
respectively. CRP normalization rate in the weighted population was
similar between the UST and VDZ groups at week 26 (UST 50.0% vs
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VDZ 54.0%) and week 52 (UST 56.3% vs VDZ 61.5%, Figure 2d).
The mean FC value was 741 %+ 160 mg/kg (mean *+ SE) and 516 = 83
mg/kg in the UST and VDZ groups, respectively, at baseline (P =
ns). FC decreased at weeks 26 and 52 in both groups (week 26 UST
294 * 46 vs VDZ 296 * 59 and week 52 UST 204 * 38 vs VDZ 261
*+ 73) and did not differ between treatments (Figure 2e).

Effectiveness of UST and VDZ in patients with an

objective evaluation

Among 470 patients with CD included in the study, 302 patients
(135 UST [44.7%] and 167 VDZ [55.3%]), had an objective
evaluation. Patients were included in the objective response
evaluation if results from the same technique were available both
at baseline and at week 52. Two hundred forty-nine patients
(82.5%) had endoscopy, 168 (55.6%) small bowel ultrasound, and
105 (31.2%) CT/MR enteroclysis at baseline and week 52.
Seventy-five patients (24.8%) were evaluated by all 3 diagnostic
methods, while disease activity was assessed by 2 objective
methods in 70 (23.2%). The remaining 157 patients (52.0%) were
evaluated by a single technique. The grade of agreement among
techniques was moderate to substantial (agreement analysis is
available as Supplementary Material, Supplementary Digital
Content 1, http://links.Iww.com/AJG/C489).

Propensity score was recalculated based on the clinical charac-
teristics of patients with an objective evaluation of disease activity
(see Supplementary Table 2, Supplementary Digital Content 1,
http://links.lww.com/AJG/C489 and Figure 3a), and the clinical
outcomes from this subset of patients were consistent with those
observed in the overall population (see Supplementary Figure 4,
Supplementary Digital Content 5, http://links.Iww.com/AJG/C493).
In particular, more patients with an objective evaluation treated with
VDZ were in clinical remission at week 52 when compared with
those treated with UST (UST 42.1% vs VDZ 55.9%, OR 1.76,95% CI
1.04-2.99, P = 0.037). However, objective response and remission
rates were not different between the groups (objective response UST
72.4% vs VDZ 62.6%; objective remission UST 29.9 vs VDZ 285,
Figure 3b). The composite outcomes clinical remission with objec-
tive response or remission was also not statistically different (clinical
remission with objective response UST 37.2% vs VDZ 44.5%; clinical
remission with objective remission UST 16.0% vs VDZ 22.5%).
Results were replicated by applying PMS (see Supplementary Ta-
ble 3, Supplementary Digital Content 1, http://links.lww.com/AJG/
C489 and Supplementary Figures 5, Supplementary Digital Content
6, http://links.lww.com/AJG/C494, and 6, Supplementary Digital
Content 7, http://links.Iww.com/AJG/C495).

Predictive factors of steroid-free remission at week 52

In a univariate analysis, the baseline parameters, previous failure to
both infliximab and adalimumab, use of immunomodulators and
steroids at baseline, a history of surgery, and moderate-to-severe
disease activity, were negatively associated with UST-induced
steroid-free remission at week 52. After a multivariate logistic re-
gression analysis considering variables with P < 0.1 at the uni-
variate analysis, only the following baseline parameters remained
negatively associated with SFR at week 52: use of immunomodu-
lators (OR 0.24,95% CI10.41-1.29, P = 0.03) and steroids (OR 0.40,
95% CI 0.22-0.76, P = 0.005), moderate-to-severe disease activity
(OR 0.48,95% CI 0.27-0.85, P = 0.011), and previous CD-related
surgery (OR 0.44, 95% CI 0.24-0.79, P = 0.007) (see Supplemen-
tary Table 4, Supplementary Digital Content 1, http://links.Iww.
com/AJG/C489). Regarding baseline variables of VDZ-treated
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Table 1. Baseline Crohn’s disease overall population
characteristics before inverse propensity score of treatment
weighting

UST \[o74
(n = 239) (n = 231) P

Age 41(32.5-42) 47 (37-59) 0.0004%
Age at diagnosis 26 (19-35) 32(23-44.75) <0.0001°
HBI at baseline 8(7-10) 8 (7-10) 0.053
Disease duration 12 (6-20) 11 (7-17) 0.882
Sex(male) 129 (54.0) 122 (26.1) 0.801
Appendectomy 77 (32.2) 53 (22.9) 0.046
Active smokers 152 (64.4) 149 (64.5) 0.205
Family history 24 (10.1) 20(8.7) 0.607
Extraintestinal manifestations 102 (42.7) 66 (10.3) 0.001
Disease behavior 0.141

Bl 80 (33.5) 85 (37.0)

B2 107 (44.8) 112 (48.7)

B3 52 (21.8) 34 (14.8)
Disease location 0.099

L1 95 (39.7) 75 (32.6)

L2 24 (10.0) 36 (15.7)

L3 120 (50.2) 120 (52.2)
Upper Gl location (L4) 15 (6.3) 17 (7.4) 0.641
History of perianal disease 21 (8.8) 21(9.1) 0.908
Previous anti-TNFi 0.752

Infliximab 44 (18.4) 48 (20.8)

Adalimumab 92 (38.5) 90 (39.0)

Both 103 (43.1) 93 (40.3)
Reason for anti-TNFi 0.565
discontinuation

Primary failure 22 (9.2) 23(10.0)

Secondary failure 164 (68.6) 148 (64.1)

Intolerance 53 (22.2) 60 (26.0)
Previous bowel resection 90 (37.7) 75 (32.5) 0.293
Steroids at baseline 75 (31.4) 114 (49.4) <0.00012
Immunomodulators at 23 (9.6) 22 (9.5) 0.971

baseline

Data are presented as median (IQR) or n (%).

Gl, gastrointestinal; HBI, Harvey-Bradshaw Index; IPTW, inverse probability of
treatment weighting; IQR, interquartile range; TNFi, tumor necrosis factor-alpha
inhibitor; UST, ustekinumab; VDZ, vedolizumab.

2P indicates statistical significance.

patients, previous exposure to adalimumab, steroids use at baseline,
and moderate-to-severe disease activity were inversely associated
with SFR at week 52. After the multivariate analysis, only baseline
disease activity (OR 0.6, 95% CI 0.33-0.98, P < 0.041) maintained
statistical significance. Clinical response at week 26 predicted
SFR at week 52 in both UST-treated (OR 8.79, 95% CI 4.65-16.59,
P <0.0001) and VDZ-treated patients (OR 5.7,95% CI 3.08-10.68,

UST and VDZ Reach Similar Objective Outcomes in CD

P < 0.0001; see Supplementary Table 5, Supplementary Digital
Content 1, http://links.lww.com/AJG/C489).

After propensity score weighting, comparative efficacy between
UST and VDZ in inducing SFR at week 52 was analyzed in different
subgroups. VDZ was more effective than UST in patients who were
younger than 40 years at diagnosis (OR 1.75,95% CI 1.11-2.77, P =
0.016), without proximal gastrointestinal location (OR 1.56, 95% CI
1.03-2.36, P = 0.036), concomitantly treated with immunomodu-
lators (OR 9.89, 95% CI 2.10-46.6, P = 0.004) or steroids at baseline
(OR 2.33, 95% CI 1.18-4.62, P = 0.015), previously failing both
adalimumab and infliximab (OR 2.55, 95% CI 1.34-4.85, P = 0.004),
with mild-to-severe disease activity at baseline (OR 1.53, 95% CI
1.02-2.28, P = 0.038), and a history of perianal disease (OR 4.21,
95% CI 1.10-16.09 P = 0.035, see Supplementary Figure 7, Sup-
plementary Digital Content 8, http://links.lww.com/AJG/C496).

Safety

AEs were recorded in 35 patients (14.6%) in the UST group and 39
patients (16.3%) in the VDZ group, most of which related to disease
activity (17 [7.1%] UST and 24 [10.4%] VDZ). Excluding disease
worsening, AEs were reported in 14 patients (5.9%) in the UST
group and 15 patients (6.2%) in the VDZ group. The list of AEs is
reported in Supplementary Material (see Supplementary Table 6,
Supplementary Digital Content 1, http://links.Iww.com/AJG/
C489). The most common AEs were nasopharyngitis (5 patients in
the VDZ group), arthralgia (4 patients, 2 in the UST and 2 in the
VDZ group) and pneumonia (4 patients, 2 in the UST and 2 in the
VDZ groups). Two patients in the VDZ group had more than 1 AE
(cellulitis and eczema, cholestasis and hyperamylasemia).

Two serious AEs, requiring hospitalization, were recorded.
One patient in the UST group developed abdominal abscesses.
The event resolved after radiologic drainage of the abscess and
antibiotic therapy. One case of sepsis occurred in a patient treated
with VDZ related to central venous catheter infection. Sepsis was
readily controlled after IV antibiotic therapy. No death was
recorded in both groups of treatment.

DISCUSSION

UST and VDZ are frequently used as second-line therapies in pa-
tients with CD after TNF inhibitors, but prospective data comparing
their efficacy are still missing. In the attempt to address this issue,
retrospective comparative real-world studies in cohorts of patients in
which TNF;i failed have been performed. In a propensity score-
weighted cohort of 237 patients with CD (107 treated with UST; 132
treated with VDZ), no difference in clinical remission was observed
between the 2 groups. By contrast, at week 52, clinical remission but
not SFR was significantly higher in UST-treated patients when
compared with that in VDZ-treated patients (10). Data from a
prospective Dutch registry, including 128 VDZ-treated and 85 UST-
treated patients with CD showed, after propensity score matching
and in line with our data, no difference in SFR at week 24, but at week
52, it was significantly higher in the UST group (P = 0.004) (11).
Another retrospective study from UK considering 85 VDZ-treated
and 45 UST-treated patients, SFR was higher in the UST group at 6
and 12 months (14). However, in this study, no propensity score was
applied, and baseline characteristics of the 2 populations were un-
balanced for number of previous TNF inhibitors use and reasons for
discontinuation. Manlay et al. (13) published a retrospective study
comparing a propensity score-weighted cohort of 224 UST-treated
and 88 VDZ-treated patients. No differences were reported at week
24, whereas at week 52, a small but significant difference (A 10%) was
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Figure 2. Standardized differences of relevant variables among UST-treated and VDZ-treated overall population before (raw) and after (weighted)
application of the IPTW (a). Weighted clinical response, remission and SFR at week 26 (b) and week 52 (LOCF) (c). CRP normalization rate (d) and fecal
calprotectin absolute values (mg/kg) (e) at baseline, week 26, and week 52 in UST-treated and VDZ-treated patients. P value indicates statistical
significance. CRP, C-reactive protein; EIM, extraintestinal manifestation; Gl, gastrointestinal; HBI, Harvey-Bradshaw Index; IPTW, inverse probability of
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Table 2. OR and 95% Cl of clinical outcomes at W26 and W52

IPTW OR (VDZ vs UST) 95% ClI P
W26 response 1.26 0.83-1.90 0.277
W26 remission 1.12 0.74-1.67 0.596
W26 SF remission 1.10 0.73-1.67 0.636
W52 response 1.19 0.78-1.81 0.426
W52 remission 1.69 1.13-2.52 0.010?
W52 SF remission 1.53 1.02-2.28 0.038%

Cl, confidence interval; IPTW, inverse propensity of treatment weight; OR, odds
ratio; UST, ustekinumab; VDZ, vedolizumab; W26, week 26; W52, week 52.
2Pindicates statistical significance.

found in favor of UST. A recent meta-analysis including the afore-
mentioned studies favored UST over VDZ in the induction of SFR at
week 52 but not at week 14 (15).

Inversely, in a recent retrospective cohort considering 275
patients treated with UST, propensity score matched with an
independent cohort of 118 patients treated with VDZ, clinical
remission was higher among UST-treated patients at week 14
when compared with patients treated with VDZ. However, nei-
ther clinical remission nor therapy failure rates were significantly
different after 1 year of therapy (12).

These contradicting results might result from the small sample
size characterizing most of the aforementioned studies in addition to
the absence of objective parameters to evaluate therapy effectiveness.
In the attempt to tackle these limitations, we compared UST and
VDZ in a large retrospective multicenter cohort including 470 pa-
tients with CD in which 1 or more TNFi failed. In our cohort, an
objective evaluation by endoscopy, CT/MR-enteroclysis, and small
bowel US were available in approximately two-thirds of the patients,
and half of them was evaluated by 2 or more methodologies.

Results from our study showed no difference in clinical re-
sponse, remission, and steroid-free remission after 6 months of
treatment. After a year, in contrast with previously published
data, patients treated with VDZ had higher clinical remission (OR
1.69, P = 0.010) and steroid-free remission (OR 1.53, P = 0.038)
rates. However, UST and VDZ resulted equally effective in in-
ducing objective response and remission at this time point.

In the attempt to interpret our results, we compared UST and
VDZ response rates with those reported in the aforementioned
studies. Remission and response to UST were in line with those
previously reported, whereas VDZ rates were higher. A possible ex-
planation is the lower number of previous TNFi and the concomitant
use of immunosuppressants (ISS) at baseline in our study population
when compared with the others, reflecting a population with less
refractory disease and potentially better response to VDZ. Accord-
ingly, data from retrospective cohorts of patients treated with VDZ
and baseline characteristics more similar to ours showed similar ef-
ficacy results (20,21).

As for the objective evaluation, endoscopy was available in al-
most all patients (82.5%) and small bowel ultrasound and CT/MR
enteroclysis in half and one-third, respectively. Disease activity was
evaluated with more than 1 method in half of the patients. After 52
weeks of treatment, UST and VDZ resulted equally effective in
inducing objective remission and response after propensity score
weighting and matching application. Although available in a
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Figure 3. Standardized differences of relevant variables among UST-
treated and VDZ-treated patients with an objective evaluation after 1 year of
treatment before (raw) and after (weighted) application of the IPTW (a).
Weighted objective response, remission and clinical remission with ob-
jective response and remission at week 52 in UST-treated and VDZ-treated
patients (b). Gl, gastrointestinal; HBI, Harvey-Bradshaw Index; IPTW, in-
verse probability of treatment weighting; TNF, tumor necrosis factor; UST,
ustekinumab; VDZ, vedolizumab.

limited number of patients, the biomarkers CRP and FC also were
not different between the 2 groups at the end of the observation
period. These results suggest that in clinical practice, VDZ might be
more effective than UST in inducing clinical but not endoscopic/
transmural remission after 1 year of treatment. A delayed organ
healing in VDZ-treated patients when compared with UST-treated
patients well fits with the evidence of a delayed recruitment of cells
involved in the repair process caused by VDZ (22).

In line with other studies, ISS at baseline did not improve
remission rate, moderate-to-severe disease activity was associated
with lower UST, and VDZ-induced SFR and clinical response at
week 26 was predictive of SFR at week 52 in both UST-treated and
VDZ-treated patients (11,13,19,23).

Patients treated with VDZ were more likely to reach SFR at
week 52 if young at diagnosis (<40 years), with no proximal gas-
trointestinal lesions, ISS or steroids at baseline, failure to both
TNFi, mild to severe disease activity at baseline, and a history of
perianal disease. The positive association with the concomitant use
of steroids and ISS and the absence of proximal gastrointestinal
lesions are in line with previously published data (10,13). By con-
trast, we found a positive association between VDZ-induced SFR
and a history of perianal disease. This result should be interpreted
with caution though due to the exiguous number of patients with
active perianal disease in both the treatment groups.
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No specific safety signals were observed in our cohort of patients
during the analyzed period. The rate of AEs reported in our cohort
was relatively low. However, due to the retrospective nature of the
study, it might be that most of the minor AEs did not deserve
medical intervention and therefore were not reported in the
medical records or some of them might have been managed by
general practitioner (GP) and not reported during follow-up visits.

In addition to the retrospective design and the relatively short
period of observation, the absence of validated score systems to
quantify endoscopic and transmural changes represents a limit of the
study. However, we used objective parameters commonly reported
in clinical records to describe therapy-induced objective effects as
previously reported in other similar retrospective cohorts (18,19).

Objective outcomes were evaluated with the same technique in
a subgroup of patients representing roughly two-thirds of the
overall population. Baseline patient characteristics and the in-
dependent application of the propensity score methodology to this
subpopulation minimized possible difference between the groups
of treatment. Accordingly, clinical outcomes in patients with ob-
jective evaluation were consistent with those observed in the overall
population. However, the application of this out of standard-of-
care approach consisting in the evaluation of objective outcomes
with 1 or more technique might have been induced by the presence
of more aggressive and refractory disease, thus introducing a po-
tential selection bias that cannot be completely excluded.

Despite the robust application of propensity score in our study
that considers the effect of relevant variable known to affect
outcomes, we acknowledge, as a limitation of this methodology,
that other variables not included in the model might still have a
residual confounding effect.

In conclusion, UST and VDZ showed similar effectiveness in
reaching clinical outcomes after 6 months of treatment in patients
in which TNFi previously failed. At 1 year, althoughVDZ was
more effective than UST in inducing clinical remission, objective
response and remission were similar between treatments. In light
of the current literature and of the data reported here, pragmatic
prospective trials are needed to better define in a real-world set-
ting the position of UST and VDZ as second-line therapies in
patients with CD in which TNFi failed.
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WHAT IS KNOWN

\/ Randomized controlled trials have demonstrated the efficacy of
both ustekinumab and vedolizumab, 2 biologics with different
mode of action, in inducing clinical and endoscopic remission
in Crohn’s disease refractory to conventional and anti-TNF
therapies. However, prospective head-to-head trials comparing
ustekinumab and vedolizumab in this clinical setting are
currently missing. A recent meta-analysis including real-world
studies showed no difference between the 2 treatments in
steroid-free clinical remission at the end of induction, while
ustekinumab proved to be superior at 1 year of therapy.
However, in all the study included in the meta-analysis, an
objective evaluation of disease activity was missing.

WHAT IS NEW HERE

\/ In a large multicenter retrospective cohort of Crohn’s disease
in which anti-TNF therapy failed, vedolizumab and
ustekinumab were equally effective in inducing clinical
response after 6 months of therapy.

After 1 year, a small but significant superiority of vedolizumab
over ustekinumab in inducing clinical remission was observed.
However, this was not paralleled by difference in objective
outcomes including biomarkers, endoscopy, and cross-
sectional imaging such as magnetic resonance/computed
tomography enteroclysis or small bowel ultrasound.

\/ The composite outcomes clinical remission with objective
remission or response showed no difference between
ustekinumab-treated and vedolizumab-treated patients after
1 year of therapy.
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