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ARTICLE INFO ABSTRACT

Keywords: Background: Italian data currently available in managing ulcerative colitis (UC) and Crohn's disease (CD) pa-
Crohn's disease tients with vedolizumab (VDZ) are coming just from secondary and tertiary centers. The present study aimed to
Ulcerative colitis assess the real-life efficacy and safety of VDZ to achieve remission in inflammatory bowel diseases (IBD) out-
Vedolizumab patients in primary gastroenterology centers.

2:2::;510" Methods: Clinical activity was scored according to the Mayo score in UC and to the Harvey-Bradshaw Index

(HBI) in CD. The primary endpoints were the achievement of clinical remission and safety. Secondary endpoints
were clinical response to treatment, achievement of mucosal healing (MH), and steroid discontinuation.
Results: One hundred and thirty-six pts. were enrolled (91 UC and 45 CD pts). During an 18-month median
follow-up, clinical remission was present in 63 (46.3%) pts.: in particular, it occurred in 48 (52.7%) patients in
UC group and in 15 (33.3%) patients in CD group (p = 0.003).

more in UC group. Fecal calprotectin =400 nug/g and presence of comorbidities were factors significantly
related to the failure of remission in UC and CD, respectively.

Ten (7.3%) cases of adverse events were recorded (2 required suspension of treatment).

Clinical response was present in 105 (72.2%) pts.: 71 (78.0%) in UC and 34 (75.5%) in CD group. MH
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occurred in 47 (62.7%) UC and in 9 (50.0%) CD patients. Steroids discontinuation occurred in 92 (67.6%) pts.;
61 (67.0%) UC and 31 (68.9%) CD pts.
Conclusion: VDZ is effective and safe in IBD outpatients, especially in UC patients.

1. Introduction

Ulcerative colitis (UC) and Crohn's disease (CD) represent the main
form of inflammatory bowel diseases (IBD). A complex interaction be-
tween genetic and environmental factors is the background of these
diseases, and a specific trigger for the occurrence of the disease is still
unknown [1]. Both these diseases are characterized by a relapsing and
remitting course, sometimes requiring an aggressive therapeutic ap-
proach in order to prevent complications [2]. More than twenty years
ago, tumor necrosis factor a (TNFa) was identified as an important
player in the pathogenesis of IBDs [1], and the introduction of mono-
clonal anti-TNFa antibodies has greatly improved treatment options in
IBD patients refractory or intolerant to standard therapies [2,3], either
in CD or in UC [1].

Vedolizumab (VDZ) is a biologic agent, which targets the integrin
receptor and is approved for the treatment of patients with moderate-
severe UC and CD [4]. VDZ inhibits the interaction between a4b7 in-
tegrin and mucosal addressing cell adhesion molecule-1 (MAdCAM-1),
which is selectively expressed by the vascular endothelium in the
gastro-intestinal tract [5].

Two pivotal trials, GEMINI 1 and GEMINI 2, have led to the ap-
proval of VDZ for CD and UC [6,7]. Since clinical trials in inflammatory
bowel diseases rarely represent the real-world patient population [8],
several real-life reports have recently described the efficacy and safety
of this drug in real-life [9-17].

VDZ reimbursement for CD and UC was approved in Italy in 2016
[18], but real-life Italian data currently available in managing those
patients are coming just from secondary and tertiary centers [18]. The
aim of the present study was to assess the efficacy and safety of VDZ to
treat a large IBD outpatient population in some Italian primary IBD
centers after approval of VDZ reimbursement for IBD by Italian Reg-
ulatory Authorities.

2. Materials and methods

This study consisted of a retrospective, observational, multicenter
study on UC and CD outpatients unresponsive to standard treatments
and treated with VDZ (Entyvio™) in 14 Italian primary IBD centers
(namely centers identified by The Italian National and Regional Health
Systems as able to manage uncomplicated IBD patients). We assessed
patients enrolled from 1st May 2017 to 31st December 2018, who
completed at least the induction treatment.

Eligible patients included men and women, at least 18 years old,
with an established diagnosis of UC and CD according to standard en-
doscopic and/or radiology and/or histological criteria [1].

A shared common database was used to collect demographic and
clinical data. Data collected at baseline were gender, age at diagnosis,
disease duration, smoking status, presence of comorbidities, appen-
dectomy, disease extension, previous immunosuppressive and anti-
TNFa therapies, concomitant medications at baseline, C-Reactive
Protein (CRP) and fecal calprotectin (FC) levels, Mayo score and Mayo
subscore for endoscopy for UC patients, Harvey-Bradshaw Index (HBI)
for CD patients. Patients were clinically assessed at entry, after 2, 3, 6,
and thereafter every 6 months.

The study was conducted according to the clinical practice guide-
lines. All patients gave written informed consent before undergoing to
endoscopy and VDZ treatment. The present study follows the principles
of the Declaration of Helsinki. Since the study was retrospective, no
Ethic Committee approval was requested by current law.
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2.1. Study treatment

All patients were eligible for infusion of VDZ after exclusion of ac-
tive hepatitis B virus infection, active cytomegalovirus infection, and
tuberculosis infection.

VDZ (Entyvio™) was administered at a dose of 300 mg via 30-min
intravenous infusion at weeks 0, 2, and 6 in order to obtain remission,
and thereafter every 8 weeks in order to maintain remission.

The need of treatment discontinuation was left to the investigators'
judgement, as well as concomitant medications including oral and to-
pical aminosalicylates, steroids, and immunosuppressants.

2.2. Clinical assessment

Disease extension was assessed according to the Montreal classifi-
cation [19]. Severity was assessed according to the Mayo score [20] in
UC patients and to Harvey-Bradshaw Index (HBI) [21] score in CD
patients. All included patients had active disease in spite concomitant
treatment, defined as a Mayo score = 3 points [20] for UC patients, and
as HBI score > 5 points [11] in CD patients.

As stated, patients were clinically assessed at entry, after 2, 3, 6, and
thereafter every 6 months.

2.3. Endoscopy

As standard protocol in the participating centers regarding patients
under treatment with biologics, ileo-colonoscopy was performed in all
the enrolled patients at entry, after 6, 12 and thereafter every
12 months during follow-up. CD patients with upper gastrointestinal
location underwent both esophagogastroduodenoscopy and ileo-colo-
noscopy: in all of them upper gastrointestinal location was the only
location, so the patients only underwent esophagogastroduodenoscopy
during follow-up.

Endoscopic severity in UC patients was assessed according to Mayo
subscore for endoscopy [20]. Endoscopic severity in CD patients was
assessed by Simple Endoscopic Score for CD (SES-CD) [22,23].

2.4. End-points
Primary end-points were:

- reaching of remission, defined as Mayo score < 2 in UC patients and
HBI < 5 in CD patients, associated with steroid discontinuation;

- safety of VDZ, defined as absence of adverse events (AE) during
treatment;

The AEs were subdivided as early (occurring during infusion), and
late (occurring at least one week after infusion) events, and graded as
mild (not requiring to stop treatment) and severe (requiring to stop
treatment). Occurrence of opportunistic infections was also considered
as an AE. It was defined as any infection caused by microorganisms,
which have limited pathogenic capacity under normal circumstances,
but have been able to cause disease because of the predisposing effect of
another disease or its treatment [6,7].

Secondary end-points were:

- clinical response, defined as reduction of at least 2 points in the
Mayo score in UC patients and at least 3 points in the HBI in CD;

- reaching of mucosal healing (MH), defined as Mayo subscore for
endoscopy <1 in UC and SES-CD score < 2 in CD;
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- reduction of steroid use during the study;

- assessment of CRP and FC during the follow-up.

- occurrence of colectomy in UC and any surgical procedure related to
the disease in CD.

2.5. Statistical analysis

Data were analyzed using MedCalc® Release 14.8.1. The characteristics
of the study group were analyzed as median and interquartile range (IQR)
for continuous non-parametric variables and as number (percentage) for
categorical variables. Fisher's exact test was used to compare categorical
variables. Clinical remission was considered as the primary end-point. The
prognostic value of clinical parameters was evaluated using time-to-event
methods for censored observations, because of the varying length of
follow-up. Follow-up times were calculated from the date of diagnosis to
the date of event or censorship. Time-to-event analysis was carried out
using Kaplan-Meier estimates to draw the cumulative incidence curves,
compared by logrank tests, as well as by univariate and multivariate Cox's
proportional hazards (PH) models of prognostic variables. The hazards
ratios (HR) are presented with 95% confidence intervals (CI) and p-values.
A ratio higher than unity implies a higher probability of event compared to
the reference group. P-values of < 0.05 were considered to be statistically
significant. The Friedman test was used to investigate any change of CRP
and FC levels during follow-up. P values < 0.05 were considered statisti-
cally significant.

3. Results

One hundred and thirty-six patients were enrolled according to the
inclusion criteria. The characteristics of the study group according to
UC and CD disease are reported in Table 1. Both groups were similar
with respect to demographic and clinical characteristics.

The median (IQR) follow-up was 18 [6-24] months.

3.1. Primary end-points

Overall, clinical remission was present in 63 (46.3%) patients.
Clinical remission in the two study groups during follow up is reported
in Fig. 1. In particular clinical remission occurred in 48 (52.7%) pa-
tients in UC group and in 15 (33.3%) patients in CD group (p = 0.003,
logrank test).

Both at univariate and at multivariate analysis a value of
FC = 400 ug/g was the only factor related to the absence of remission
in UC patients (Table 2a). In CD, at univariate analysis both a CRP value
=15mg/dL and the presence of comorbidities were factor significantly
related to the absence of remission; at multivariate analysis the pre-
sence of comorbidities was the only independent factor related to the
absence of remission (Table 2b).

Overall, 10 (7.3%) AEs were recorded. In particular, there were two
cases of fungal pneumonia, occurring in one UC and in one (CD patient
respectively), which required suspension of treatment. Eight other cases
of mild AEs also occurred, not requiring treatment suspension: 5 were
related to VDZ (3 cases of hypertension and 2 cases of Herpes Zoster),
and 3 were not related to VDZ (2 cases of migraine and 1 case of cough).

3.2. Secondary end-points

Overall, clinical response was present in 105 (72.2%): it was
achieved in 71 (78.0%) in UC group and in 34 (75.5%) in CD group
(p = 0.981).

MH occurred in 47/75 (62.7%) patients in UC group and in 9/18
(50.0%) in CD group (p = 0.327).

Steroids discontinuation occurred in 92 (67.6%) patients, in parti-
cular in 61 (67.0%) UC patients and in 31 (68.9%) CD patients
(p = 0.847). In the remaining 44 patients, steroids were tapered in 40
(90.9%) patients.
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Both CRP and FC values decreased significantly during follow-up
(Fig. 24, B).

One patient in UC group underwent colectomy. No surgical proce-
dures for CD patients were recorded during the follow-up.

4. Discussion

To our knowledge, this is the first cohort follow-up of IBD Italian
outpatients treated with VDZ in primary IBD centers, and this fact al-
lowed us to obtain several key results about VDZ treatment in clinical
practice.

First, our results confirm that VDZ is effective in clinical practice,
even in primary IBD centers. After induction, about two thirds of the
patients had clinical response to the treatment and over 40% had sus-
tained clinical remission. This result seems to be better that the one
achieved by pivotal studies GEMINI 1 and GEMINI 2, which reached
clinical response and clinical remission in less the half of patients [6,7].
Comparing our results with other experiences from clinical practice, the
overall response rate in our study seems similar the one reported in
other published cohorts, while our remission rate is slightly higher
[9-17]. These results was reached despite our enrolled population in-
cluded patients with at least moderate disease, with a mean partial
Mayo score of 6 in UC and a mean HBI of 10 in CD (Table 1). Different
inclusion criteria and methods for the assessment of response to treat-
ment might be responsible for the reported differences [9-17].

In addition, we found that UC patients had higher remission rates
than CD patients. Our findings are in agreement with both GEMINI 1

Table 1
Demographics, disease characteristics, and concomitant medications.
UC (n=91) CD (n = 45)
Gender, male 50 (54.9) 29 (64.4)
Media (IQR) age, years 49.9 (40.3-60.6) 49.5 (37.6-64.3)
Median (IQR) disease duration, years 9.3 (3.5-12.6) 6.4 (2.5-14.3)
Smoke 7 (7.7) 8(17.8)
Presence of comorbidities 26 (28.6) 19 (42.2)
Appendectomy 9(9.9) 16 (35.6)
Previous therapy
Mesalazine 86 (94.5) 36 (80.0)
Steroids 90 (98.9) 43 (95.6)
Tiopurine 28 (30.8) 18 (40.0)
Previous exposure to anti-TNFa 75 (82.4) 28 (62.2)
Infliximab 23 (30.7) 7 (15.5)
Adalimumab 5 (6.7) 7 (15.5)
Golimumab 26 (34.7) -
Infliximab and adalimumab 11 (14.7) 13 (28.9)
Infliximab and golimumab 10 (13.2) 1(2.1)
Montreal classification of extent of UC
Left-sided colitis 38 (41.8) -
Extensive colitis 53 (58.2) -
Montreal classification of CD
Isolated ileal disease - 20 (44.4)
Isolated colonic disease 3(6.7)
Ileocolonic disease 21 (46.7)
Isolated UGI disease 1(2.2)
Concomitant perianal disease 10 (22.2)
Non structuring, non-penetrating 20 (44.4)
Stricturing - 19 (42.2)
Penetrating - 6 (13.3)
Median (IQR) CRP, (mg/L) 18 (10-34) 16 (12-31)
Median (IQR) calprotectin (ug/g) 451 (300-779) 360 (217-921)
Median (IQR) partial Mayo score 6 (4-8) -
Median (IQR) Mayo subscore for 3(2-3)

endoscopy
Median (IRQ) HBI -
Median (IRQ) SES-CD -

10 (5-14)
10 (9-12)

Data are given as number (percentage) of patients unless otherwise indicated.
UC, ulcerative colitis; CD Crohn's disease; TNF, tumor necrosis factor; IQR,
interquartile range; CRP, C-reactive protein; HBI, Harvey-Bradshaw index; SES-
CD, simple endoscopic score for Crohn's disease.
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Fig. 1. Estimated cumulative clinical remission probability during follow-up by ulcerative colitis (UC) patients and Crohn's disease (CD) patients. Logrank test.

Table 2a
Predictors of clinical remission in UC patients.

Remission No remission P Hazard radio (95% CI) multivariate analysis p
Number 48 42
Sex, male 27 (56.2) 23 (54.8) 0.922
Age = 50 years 22 (45.8) 22 (52.3) 0.425
Disease duration =10 years 19 (39.5) 18 (42.8) 0.925
Smoke 5(10.4) 2(4.8) 0.186
Appendectomy 3(6.2) 6 (14.3) 0.219
Presence of comorbidities 15 (31.2) 10 (23.8) 0.466
Previous exposure to anti-TNFa 42 (87.5) 32 (72.2) 0.274
CRP = 15mg/dL 28 (58.3) 27 (64.3) 0.145
Fecal calprotectin =400 ug/g 21(43.7) 32 (76.2) 0.003 0.458 (0.239 to 0.878) 0.019
Values are expressed as number (percentage) of patients. CI, confidence interval; CRP, C-Reactive Protein.
Table 2b
Predictors of clinical remission in CD patients.
Remission No remission P Hazard radio (95% CI) multivariate analysis P
Number 15 28
Sex, male 8 (53.3) 8(28.5) 0.387
Age = 50 years 6 (40.0) 15 (53.5) 0.453
Disease duration =10 years 5(33.3) 13 (46.4) 0.637
Smoke 5(33.3) 3(10.7) 0.162
Appendectomy 7 (46.7) 8 (28.6) 0.199
Presence of comorbidities 2 (31.2) 16 (57.1) 0.003 0.037 (0.003 to 0,466) 0.011
Previous exposure to anti-TNFa 11 (73.3) 16 (57.1) 0.144
CRP = 15mg/dL 7 (46.7) 22 (78.5) 0.049
Fecal calprotectin =400 ug/g 5(33.3) 10 (35.7) 0.919

Values are expressed as number (percentage) of patients. CI, confidence interval; CRP, C-Reactive Protein.

and GEMINI 2 trials and with other trials assessing VDZ in the clinical
practice setting [6,7,9-17]. We could identify just two predictive fac-
tors significantly related to the failure of remission. First, we observed
that patients with higher FC values, namely with more severe disease at
baseline, were less likely to achieve and maintain remission in UC pa-
tients, but not in CD patients. This could mean that, similar to what
happens in our experience when using anti-TNFa [24-26], more severe
disease activity may be a predictor of failure of therapy with respect to
obtaining/maintaining remission. Our result seem to confirm that FC is
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a reliable predictor of UC recurrence even under treatment with VDZ,
probably because of a strong better relationship between FC and colonic
inflammation [27]. On the contrary, the role of FC in detecting a sig-
nificant ileal damage in CD is still under debate [28], and some authors
still advise the use of CRP in monitoring CD patients with ileal locali-
zation of the disease [29]. Our results seem also to confirm a role of
CPR in monitoring those patients even under treatment with VDZ at
univariate analysis (the multivariate analysis did not reach statistically
significance probably because of lack of statistical power in this
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Fig. 2. C-reactive protein (A), and fecal calprotectin (B) values during follow-up by ulcerative colitis (UC) patients and Crohn's disease (CD) patients. Data are

expressed as median, interquartile range (error bars). Friedman test.

population). Second, we observed that patients with comorbidities had
lower chance to reach remission; even this result was limited to CD
patients. Thus, comorbitities seem to influence VDZ response as well as
anti-TNFa [30].

With respect to safety, the second primary end-point, the rate of AEs
in our cohort was similar to the one described both in clinical trials and
in other population-based studies [6,7,9-17]. As in other cohorts, the
majority of patients could maintain the treatment, and < 1.5% of pa-
tients in our study group had to stop VDZ, confirming that this drug has
a very excellent safety profile [31,32]. The most prevalent AE were
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pulmonary infections, but we recorded also three cases of hypertension
and two cases of Varicella-Zoster herpes virus reactivation, even if it
was mild and not requiring treatment interruption. These AEs are re-
ported as uncommon when using VDZ [31,32]. While the cases of
Varicella-Zoster herpes virus reactivation could be explained by im-
munosuppression, it is quite difficult to explain how VDZ may cause
hypertension. A possible explanation could be a specific individual
susceptibility.

With respect to the secondary end-points, we found that VDZ has a
significant efficacy also in reaching other important clinical outcomes.
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First, MH was achieved in the majority of UC patients and in half of CD
ones. This is the first study assessing MH as end-point: our results seems
to be significantly better than the ones of pivotal GEMINI 1 study [6],
and resembling those obtained in our experience in using anti-TNFa in
clinical setting [24-26]. Second, steroids discontinuation occurred in
the large majority of patients, and steroid tapering was also obtained in
almost all the remaining patients. In addition, these results are sig-
nificantly better than those reached by both pivotal studies and studies
conducted in clinical setting [6,7,9-17]. Moreover, both CRP and FC
values decreased significantly during follow-up, and only one UC pa-
tient underwent colectomy. With respect to FC, we found that it de-
creased in parallel to MH. This finding differs from the one reported by
a post hoc analysis of GEMINI 1 trial, which showed that a FC con-
centration after VDZ induction could not be a robust biomarker of
mucosal inflammation [33]. We are unable to explain why this differ-
ence occurs, but we can hypothesize that this differences may be linked
to the own variation of FC expression [34]. Overall, these findings show
that VDZ is really effective in reaching other end-point that can influ-
ence the outcome of the disease, too [35,36].

Of course, this study has limitations. The first one is the retro-
spective design, which does not permit to enrol patients having the
same timing through the follow-up (both as clinical and endoscopic
follow-up). The second one is that only outpatients with mild-to-mod-
erate disease were enrolled. Both these limitations could represent a
bias of selection, and might influence the final results.

In conclusion, this is the first Italian real-life cohort study analysing
the efficacy and safety of VDZ in primary IBD centres after its approval
by the Italian regulatory authorities. We found that it is effective and
safe in IBD outpatients in real life, especially in UC patients Since this is
a retrospective study, prospective studies are needed to confirm these
results.
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