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ABSTRACT

Background and aims: Real-world studies on vedolizumab in inflammatory bowel disease (IBD) are often
limited by small sample size and short follow-up. In this study, we investigated the 2-year effectiveness
and safety of vedolizumab in patients with IBD, and applied eXplainable Artificial Intelligence (XAI) to
identify predictors of both.

Methods: The Long-term Italian Vedolizumab Effectiveness (LIVE) study is multicentric, ambispective, ob-
servational study enrolling 1111 IBD patients (563 Crohn’s disease, CD, 542 ulcerative colitis, UC). Steroid-
free clinical remission (SFCR) at 24 months was the primary endpoint. A XAl model (eXtreme Gradient
Boosting, XGB) was applied to identify the main clinical predictors of SFCR and development of adverse
events (AEs).

Results: Rates of SFCR at 24 months were 31.6 % and 39.7 % in CD and UC patients, and 0.14 AEs per
patient-year was recorded. On XGB analysis, previous exposure to anti-TNFo and older age were the most
important drivers for the prediction of SFCR; lower baseline CRP levels and fewer comorbidities were the
most important features associated with no development of AEs.

Conclusions: Vedolizumab is effective and safe in IBD patients. XAl yielded promising results in identify-

ing the most important predictors of SFCR and development of AEs.
© 2025 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights are reserved,
including those for text and data mining, Al training, and similar technologies.

1. Introduction

Inflammatory bowel disease (IBD), with its two main forms
(Crohn'’s disease, CD, and ulcerative colitis, UC), is a chronic condi-
tion that primarily affects the gastrointestinal tract and can signifi-
cantly reduce patients’ quality of life [1,2]. For over a decade, anti-
Tumor Necrosis Factor (TNF)a drugs had been the only treatment
for patients who have failed or are intolerant to conventional ther-
apies. Vedolizumab, a fully humanised monoclonal antibody that
blocks the w487 integrin to prevent lymphocyte homing into the
gut mucosa [3], is the first non-anti-TNFx target therapy licensed
for the treatment of IBD, based on the results of the GEMINI pro-
gram [4-6].

Currently, treatment choice is mostly based on pharmacoeco-
nomic considerations and physicians’ confidence with a specific
drug, whereas personalised medicine approaches are restricted to
a few scenarios [7]. Hence, the quest for the identification of reli-
able predictors is of the utmost importance. Artificial intelligence
(Al), specifically eXplainable Al (XAI), can be implemented in clin-
ical research for the identification of the most accurate predictors
and, potentially, to develop predictive algorithms [8-10]. Machine
learning is a subfield of Al that can identify complex, non-linear re-
lationships between inputs (e.g.,, patients’ baseline characteristics)

and outputs (e.g., clinically relevant outcomes), and it is used for
the development of algorithms that allow computers to learn from
and make predictions based on data [11,12].

With this study, we aim to assess the real-life effectiveness and
safety of vedolizumab in a large cohort of patients with IBD, and
to use a machine learning-based approach to identify the most rel-
evant predictors for both outcomes.

2. Materials and methods
2.1. Study design and outcome measures

The Long-term Italian Vedolizumab Effectiveness (LIVE) study
is an observational, ambispective study conducted at 47 Italian
IBD centres affiliated with the Italian Group for the Study of In-
flammatory Bowel Disease (IG-IBD), enrolling consecutive patients
with IBD who had started vedolizumab between April 2016 and
June 2017; all patients had a baseline endoscopic evaluation (no
more than 3 months before the first vedolizumab infusion). All pa-
tients received standard vedolizumab induction therapy, followed
by maintenance treatment with vedolizumab 300 mg iv every 8
weeks; for patients who did not achieve clinical remission or expe-
rienced symptomatic relapse, treatment was optimized to 300 mg
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iv every 4 weeks, based on physician’s clinical judgement. Data
from vedolizumab initiation up to the time of inclusion in the
study were retrospectively extracted from medical records; after
enrolment (concluded in December 2018), patients were prospec-
tively followed up until June 2019 or until drug discontinuation.
Data collection methods are presented in Supplementary Materials.
The primary outcome was steroid-free clinical remission (SFCR) at
24 months. Secondary outcomes included: 1) clinical response at
14 weeks and 6 months, 2) clinical remission at each time point,
1) SFCR at any other time point, 4) biochemical remission at each
time point 5) endoscopic remission (for patients with an available
follow-up endoscopy) during the first and second year of treat-
ment, 6) occurrence of adverse events (AEs) and 7) treatment per-
sistence. A XAl-based approach was adopted to identify predictors
of SFCR at 12 and 24 months, and of occurrence of AEs. Additional
information on study design and outcome measures can be found
in Supplementary Materials.

2.2. Conventional statistics and artificial intelligence analysis

Details on statistical analyses are presented in Supplementary
Materials. XAl was used to predict SFCR at 12 and 24 months and
occurrence of AEs. Patients’ age, sex, baseline CRP levels, previ-
ous anti-TNFa exposure, concomitant steroid therapy, number of
comorbidities, disease type, baseline clinical and endoscopic activ-
ity, disease extent for UC, and location and behaviour for CD, were
considered for the analysis. In order to maximize the performance
of the model and, at the same time, provide explainability of the
results, we adopted a three-step approach.

1) Synthetic Minority Over-sampling Technique (SMOTE) for data
preparation. To account for imbalances in the dataset, SMOTE
was used. In SMOTE [13], the minority class is oversampled by
creating synthetic data instances, which not only improve the
class imbalance, but also help to train a more robust model.
To maintain the statistical coherence in the augmented dataset,
several linear statistic metrics were employed, as described
elsewhere [14].

eXtreme Gradient Boosting (XGBoost) to predict patients’ out-
comes. XGBoost is an machine learning technique that uses
stochastic gradient boosting to train a sequence of simple de-
cision tree models, which are later combined to make the final
prediction with the help of ensemble learning [14].

Shapley values (SHAP) to provide visual interpretability of the
model. SHAP [15] presents an explanation for a specific predic-
tion by computing the contribution of each feature to the final
prediction. In brief, SHAP provides a ranked list of the features
contributing to the prediction, giving to each of them a spe-
cific ‘weight’ in the model, expressed as its SHAP value (i.e., the
higher the SHAP value, the more a specific variable is important
in determining the final prediction of the model). Furthermore,
it allows to visualize the directionality of the contribution of
each feature: in the beeswarm plot, each dot represents a single
prediction, the colour of the dots represents the value assumed
by the feature (blue for lower values, red for higher ones), and a
positive of negative SHAP value (represented on the x-axis) in-
forms as to whether that specific observation is associated with
a positive or negative outcome. A detailed description of the Al
analysis is provided in Supplementary Materials.
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2.3. Ethical considerations

The study protocol was approved on 4 June 2018 by the Ethics
Committee of the coordinating centre (Fondazione Policlinico Uni-
versitario A. Gemelli IRCCS, Universita Cattolica del Sacro Cuore,
Rome, Italy). All patients included in the study provided written
informed consent.
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3. Results
3.1. Patients’ population

Out of 1111 enrolled patients, 1105 were included in the final
analysis (the remaining 6 were excluded, having a follow-up < 14
weeks). Table 1 summarizes the characteristics of the cohort. The
majority of patients (77.1 %) had been previously exposed to at
least one anti-TNFo drug; no patient had previously received target
therapies other than anti-TNFe, as they had not been commercial-
ized in Italy when the study was conducted. The mean follow-up
for the entire cohort was 78.5 + 35.3 weeks (77.8 + 34.9 weeks
for CD, 79.3 + 35.8 weeks for UC). With regard to treatment opti-
mization, 398 (36.0%) patients required the additional vedolizumab
infusion at week 10, and 357 (32.3 %) patients received dose esca-
lation to every four weeks during follow-up.

3.2. Effectiveness

SFCR at 24 months was observed in 178 (31.6 %) patients with
CD. Notably, a nearly significant increase in the rates of SFCR was
observed from 14 weeks to 6 months (27.1 % vs. 35.7%, p = 0.051)
(Fig. 1A). Similarly, the rates of clinical response and remission, and
of biochemical remission increased from 14 weeks to 6 months
(57.7 % vs 67.7 %, p < 0.001, 29.1 % vs. 35.7 %, p = 0.019, 16.2 %
vs. 22.0 %, p = 0.012) (Fig. 1B-D). From 6 months onwards, a sub-
stantial stability was observed in the cohort (Fig. 1A-D). At least
one follow-up endoscopy was available for 295 patients with CD
(median time from vedolizumab initiation to the first endoscopic
evaluation: 17.3 months, range 3-27.3). Endoscopic remission was
recorded in 23/117 (19.7 %) and 45/178 (25.3 %) patients, in the
first and subsequent year, respectively (Fig. 1E).

With regard to UC, SFCR at 24 months was recorded in 215
(39.7 %) patients (Fig. 2A). A significant increase in the rates of
SFCR (28.0 % vs. 35.6%, p = 0.008), clinical remission (30.3 % vs.
38.7%, p = 0.003) and biochemical remission (22.9 % vs. 29.3%,
p = 0.016) from 14 weeks to 6 months was recorded, with an
overall stability during the subsequent observations (Fig. 2A-D).
At least one follow-up endoscopy was available for 352 patients
with UC (median time from vedolizumab initiation to the first en-
doscopic evaluation: 17.4 months, range 2.2-27.4). During the first
year, endoscopic remission was recorded in 34/145 (23.4%) pa-
tients, while in the subsequent year in 81/207 (39.1 %) (Fig. 2E).

3.3. Safety

In the entire cohort, 318 AEs were experienced by 308 pa-
tients, with an incidence rate of 0.14 AE per patient-year. Three
deaths were recorded during the follow-up: a 26.5-year-old man
who died from metastatic colon cancer (duration of vedolizumab
therapy 84.7 weeks), a 53 years-old man who dies from an ad-
vanced small bowel carcinoma (duration of therapy 63 weeks) and
a 90-year-old man who died after a complicated colectomy (dura-
tion of therapy 21.1weeks). Table 2 reports the incidence of AEs:
infections were the most frequent (120, 38.0 %), and47 cases of
arthralgias were reported, but clinical signs of arthritis were ev-
ident only in 10 patients. New diagnosis or recurrence of can-
cer/dysplasia were reported in 26 (8.1 %) patients (a detailed list is
presented in Supplementary Table 1); 3 patients developed intesti-
nal cancer (in the colon or small bowel), with an incidence rate
of 1.3 per 1000 patient-year. AEs caused 63 patients to withdraw
from vedolizumab treatment, with malignancies and infections be-
ing the most common reasons (AEs leading to vedolizumab discon-
tinuation are presented in Supplementary Table 2).
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Table 1
Patients’ baseline characteristics.
Patients, n 1105 CD (n = 563) UC (n = 542)
Female, n (%) 467 (42.3) 251 (44.6) 216 (39.9)
Age, years, median (range) 46.7 (18.0-90.0) 45.7 (17.8-85.9) 48.1 (17.8-90.0)
Weight, kg, mean (SD) 67.2 (14.0) 64.6 (13.5) 69.7 (14.0)
Current smokers, n (%) 346 (31.3) 216 (38.4) 130 (24.0)
Disease duration, years, median (range) 10.0 (0.0-59.7) 10.9 (0.0-59.7) 8.8 (0.1-40.7)
Disease, n (%)
CcD 563 (51.0)
ucC 542 (49.0)
CD location, n (%)
L1 159 (28.3)
L2 76 (13.5)
L3 316 (56.1)
L4 12 (2.1)
CD behaviour, n (%)
B1 169 (29.9)
B2 272 (48.3)
B3 123 (21.8)
Perianal CD, n (%) 165 (29.3)
CD clinical activity (HBI), n (%)
Quiescent (<5) 47 (8.3)
Mild (5-7) 135 (24.0)
Moderate (8-16) 340 (60.4)
Severe (>16) 41 (7.3)
CD endoscopic activity (SES-CD), n (%)
Quiescent (0-2) 20 (3.6)
Mild (3-6) 78 (13.8)
Moderate (7-15) 319 (56.7)
Severe (>15) 146 (25.9)
UC extent, n (%)
E1l 21 (3.9)
E2 213 (39.3)
E3 308 (56.8)
UC clinical activity (PMS), n (%)
Quiescent (0-1) 18 (3.3)
Mild (2-4) 95 (17.5)
Moderate (5-7) 317 (58.5)
Severe (>7) 112 (20.7)
UC endoscopic activity (endoscopic MS), n (%)
Quiescent (0) 5(0.9)
Mild (1) 31 (5.7)
Moderate (2) 258 (47.6)
Severe (3) 248 (45.8)
Previous exposure to anti-TNFa, n (%) 852 (77.1) 462 (82.0) 390 (71.9)
Previous cancer diagnosis, n (%) 90 (8.1) 55 (9.8) 35 (6.5)
Previous CD-related surgery, n (%) 324 (57.5)
Concomitant therapies, n (%)
5-ASA 412 (37.3) 114 (20.2) 298 (55.0)
IMM 59 (5.3) 34 (6.0) 25 (4.6)
5-ASA+IMM 45 (4.1) 14 (2.5) 31 (5.7)
Baseline steroid therapy, n (%) 502 (45.4) 229 (40.7) 273 (50.4)
CRP, mg/L, mean (SD) 12.4 (17.9) 13.5 (17.6) 11.3 (18.2)

5-ASA, aminosalicylates; CD, Crohn’s disease; CRP, C-reactive protein; HBI, Harvey-Bradshaw Index; IMM, Immunosuppressants; MS, Mayo score; PMS, partial Mayo score;
SES-CD; Simple Endoscopic Score for Crohn’s Disease; TNF, tumour necrosis factor; UC, ulcerative colitis.

3.4. Persistence

Overall, 488 (44.2 %) patients suspended vedolizumab during
the observation: 261 (46.4 %) CD and 227 (41.9 %) UC patients.
Median vedolizumab therapy duration was 98.7 (range 14.0-117.1)
and 102.2 (14.0-117.4) weeks for patients with CD and UC, respec-
tively. Vedolizumab ineffectiveness (on intestinal, perianal and/or
extra-intestinal manifestations) was the cause of treatment discon-
tinuation in 399 (81.8 %) patients: 79 (16.2 %) primary failures and
320 (65.6 %) secondary failures were recorded. More specifically,
ineffectiveness on EIMs was experienced by 28 patients (5.7 %, 8
of whom also had active intestinal disease) and ineffectiveness on
perianal disease was experienced by 15 patients (3.1 %, 2 of whom
also had active intestinal disease). Reasons for vedolizumab discon-
tinuation are presented extensively in Supplementary Table 3.

Kaplan-Meier survival analysis revealed no differences between
patients with CD and UC (Fig. 3A). Upon stratification by previ-

ous anti-TNFa exposure, a significant difference emerged in favour
of bionaive (Fig. 3B). Notably, previous anti-TNFo exposure signifi-
cantly impacted on vedolizumab persistence only in patients with
CD (70.0 % and 66.5 % at 12 and 24 months in bionaive, vs. 73.7 %
at 12 519 % at 12 and 24 months in bioexposed, log-rank test
p = 0.02); conversely, no such differences were observed in pa-
tients with UC (Fig. 3C, D).

3.5. Outcome prediction from the trained machine learning model

Data augmentation with SMOTE was used to create more bal-
anced datasets for the machine learning model to work with: three
cohorts were generated for the outcomes considered for this anal-
ysis (SFCR at 12 and 24 months, and developments of AEs). The
cohorts’ characteristics after data augmentation are presented in
Supplementary Table 4.
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Fig. 1. Effectiveness of vedolizumab in patients with Crohn’s disease. Effectiveness outcomes in CD by time of assessment: A) Clinical response (intention-to-treat), B) Clinical
remission (intention-to-treat), C) Steroid-free clinical remission (intention-to-treat), D) Biochemical remission (intention-to-treat), E) Endoscopic remission (per-protocol). *,

p < 0.05; **p < 0.01; ***p < 0.001.
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Fig. 2. Effectiveness of vedolizumab in patients with ulcerative colitis. Effectiveness outcomes in UC by time of assessment: A) Clinical response (intention-to-treat), B) Clin-
ical remission (intention-to-treat), C) Steroid-free clinical remission (intention-to-treat), D) Biochemical remission (intention-to-treat), E) Endoscopic remission (per-protocol).

*, p < 0.05; **p < 0.01; ***p < 0.001.

The classification results and confusion matrixes of the XGBoost
model are presented in Fig. 4 and in Supplementary Fig. 1. For
each outcome, the model was trained on 80 % of the augmented
dataset (i.e., training dataset), then its performance was tested on
a sample of 20% randomly selected patients (i.e., testing dataset),
as summarized in Fig. 4A: the F-1 score, which provides an over-
all estimate of the model’s ability to identify true positive and
true negative cases, is > 0.75 for all the considered scenarios, sug-

gesting an overall good performance of the model for each out-
come. The models were successfully trained to achieve the AUC of
0.74 for SFCR at 24 months, of 0.84 for SFCR at 12 months and
of 0.78 for the development of AEs (as outlined in Supplementary
Figure 1).

Fig. 4B-G presents the SHAP analysis of the models for both
outcomes. The global feature contribution plot (left panels) hierar-
chically lists the features included in the model and the beeswarm
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Fig. 3. Persistence on vedolizumab. Kaplan-Meier survival curves for persistency of vedolizumab therapy: A) Crohn’s disease vs ulcerative colitis, B) Bionaive vs bioexposed,
C) Bionaive vs bioexposed, in Crohn’s disease, D) Bionaive vs bioexposed, in ulcerative colitis.

plot (right panel) shows how the value assumed by each feature
contributes to the final prediction. Previous exposure to anti-TNF,
older age and shorter disease duration were the most important
drivers for the prediction of SFCR at 24 months (Fig. 4B and C);
similarly, previous exposure to anti-TNFc, older age and female sex
were the most important drivers for the prediction of SFCR at 12
months (Fig. 4D and E). In regard to safety, lower baseline CRP lev-
els, fewer comorbidities and lower age were the most important
features associated with no development of AEs (Fig. 4F and G).

4. Discussion

Our study confirms the real-life effectiveness and safety of
vedolizumab in a large cohort of patients affected by IBD. About
one-third of our patients achieved SFCR at 12 and 24 months,
which is in line with the results from a recent meta-analysis of ob-
servational studies [16]. Of note, our cohort comprised the initial
patients treated with vedolizumab: the majority had prior expo-

sure to biologic therapies and a prolonged disease duration, both of
which are typically linked to decreased treatment effectiveness in
real-world clinical practice (at least for CD) [17-19]; furthermore,
nearly one-fifth of our patients were elderly, a population previ-
ously noted—especially among those with ulcerative colitis?®—to
experience comparatively reduced efficacy with vedolizumab. We
report an increase in the rates of SFCR, clinical and biochemical re-
mission from 14 weeks to 6 months, suggesting that vedolizumab
might have a slower onset of action in a subgroup of partial
responders/non-responders; on the other hand, after 6 months,
percentages for all explored outcomes remained stable, confirm-
ing the long-term durability of vedolizumab. Vedolizumab persis-
tence was comparable between patients with CD and UC. Interest-
ingly, previous exposure to anti-TNF-o¢ agents was associated with
reduced persistence only in CD patients, but not in those with
UC. While the underlying reason remains unclear, the specific anti-
TNF-a agent and its route of administration (infliximab iv vs adali-
mumab or golimumab sc) might have been relevant in that regard;
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Table 2
Adverse events reported during vedolizumab treatment.
Adverse event Occurrence, n (%)  Patients, n
Infections, n (%) 120 (38.0) 31
Upper respiratory tract 32 29
Lower respiratory tract 29 29
Gastrointestinal tract 30 18
Skin and mucosa infections 18 7
Urinary tract 7 4
Other 4
Cancer or dysplasia, n (%) 26 (8.1) 26
Arthralgia or arthritis, n (%) 47 (15.0) 46
Skin reaction, n (%) 23 (7.2) 22
Cholestasis and/or hepatitis, n (%) 11 (3.0) 10
Infusion reations, n (%) 17 (5.3) 17
Neurological symptoms and deseases, n (%) 15 (4.7) 13
Cardiological deseases, n (%) 4(1.2) 4
Pancreatitis, n (%) 2 (0.6) 2
Others, n (%) 53 (16.6) 50

For each AE subtype, it is reported the number of AEs occurred (left column, ex-
pressed as percentage of the total number of AEs in the cohort) and the number of
patients experiencing an AE (right column).

unfortunately, data on this variable were not available to explore a
potential correlation.

In our machine learning model, bionaive status was the main
predictor of vedolizumab effectiveness, in line with previous find-
ings [16,21-23]. A shorter disease duration was also associated
with increased effectiveness: long-standing IBD is more likely to
be complex and, therefore, resistant to medical therapies (at least,
for CD) [24], and our finding might support the notion that early
treatment might be associated with more favourable outcomes.
We observed that female sex was associated with a reduced ef-
fectiveness of vedolizumab. The impact of gender on the treat-
ment course of patients affected by IBD is an emerging con-
cept observed for several drugs, possibly related to the effect
of sexual hormones, gender-specific differences in drug volume
distribution/clearance [25], and intestinal microbiota composition
[26]. Recently, Macaluso et al. performed a comprehensive meta-
analysis of observational studies on the effectiveness and safety of
vedolizumab in patients with IBD. They report rates of SFCR dur-
ing maintenance comparable to ours; interestingly, they observe a
positive association between male sex and vedolizumab effective-
ness in the CD cohort [16]. Similarly, Coletta et al. also reported
that female patients treated with vedolizumab, regardless of IBD
type, have lower rates of clinical remission [27]. Of note, in a 2015
study the volume of distribution and clearance of vedolizumab was
observed to be lower in female patients, but with no clinical rele-
vance [28]. Surprisingly, the machine learning model showed that
older age is associated with a higher likelihood of achieving SFCR
at 12 and 24 months, which is not in line with our previous find-
ings [20]. However, in our previous study, elderly and non-elderly
patients were propensity matched to account for potential selec-
tion biases: it is possible that the finding from our present study
might reflect that, in the overall cohort, elderly patients tended to
have a milder disease course and, hence, better outcomes; never-
theless, this represents one possible explanation, and reinforces the
idea that the impact of age on treatment response needs to be fur-
ther investigated.

Our data confirm the overall favourable safety profile of
vedolizumab. Only 63 patients had to discontinue the treatment
due to an AE. In our cohort, 90 patients had an history of previous
cancer and 26 developed a new or recurrent dysplasia/cancer. This
figure is in line with previous studies showing absence of increased
risk of new or recurrent cancer in vedolizumab-treated patients,
compared to anti TNF-« or conventional drugs [29-31]. Looking at
intestinal cancers, we reported an incidence rate of 1.3 per 1000
patient-year. A large Scandinavian population-based cohort study
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reported an incidence rate of 0.82 cases of colorectal cancer (CRC)
per 1000 patient-year in CD [32] and of 1.29 cases of CRC per 1000
patient-year in UC [33]. In our cohort, we also report a case of
small bowel cancer: when considering only CRC, we had an inci-
dence rate of 0.9 cases per 1000 patient-year, which is in line with
previous findings. In our machine learning model, higher baseline
CRP level was the main features associated with an increased risk
of AEs, reflecting that a higher inflammatory burden tends to be
associated with a reduced safety of treatments. The presence of
comorbidities also contributed to the risk of AEs. Indeed, comor-
bidities contribute to determining a “frailty phenotype”, which is
associated with an increased vulnerability to adverse health out-
comes, irrespective of patients’ chronological age [34]. Finally, the
machine learning model also showed that elderly patients appear
to have an increased risk for AEs, which might be related to the
fact that elderly patients are more likely to have comorbidities and
to be frail.

Dulai et al. developed a scoring system for outcome prediction
in vedolizumab-treated patients, by using logistic regression anal-
ysis on the data from the GEMINI program, and they validated it
on patients from the VICOTRY cohort [22,23]. In those works, no
previous anti-TNFo exposure was the most relevant predictor of
SFCR at 12 months, which is in line with our finding; conversely,
other variables deemed relevant in their models (i.e., baseline en-
doscopic activity for UC, and absence of prior fistulizing disease
and baseline CRP concentration for CD) did not share the same
importance in ours. In their work, their model showed a slightly
lower discriminative ability compared to ours (AUC-ROC for SFCR
prediction: 0.66 in CD, 0.64 in UC), which might depend on the
overall better performance of Al compared to traditional statistics
in risk-stratification and outcome prediction [35,36]. A direct com-
parison between the two models would have been ideal; however,
our study was initiated prior to the publication of the abovemen-
tioned manuscripts and baseline albumin levels (one of the five pa-
rameters used in their model) were not collected in our dataset: as
a result, a formal comparison was not feasible in our cohort.

As we approach the ‘era of precision medicine’, machine learn-
ing will likely represent a non-renounceable tool. The application
of XGBoost and SHAP ensures both a good performance and the
explainability of the model. Three studies [37-39] applied Al to
develop prediction models using data from the registration trials
of biologic therapies. In regard to vedolizumab, Waljee et al. ob-
served that a model constructed using clinical and laboratory data
through week 6 of therapy could successfully predict steroid-free
clinical (AUC-ROC of 0.75) and free endoscopic remission (AUC-ROC
of 0.73) at 52 weeks. Despite their sound methodology, these stud-
ies risk suffering from a low external validity owing to the strict
inclusion/exclusion criteria that patients need to meet for enrol-
ment [40].

The main limitations of our study include: 1) the imbalance be-
tween bionaive and bioexperinced patients, which might depend
on the fact that our study enrolled the first patients who received
vedolizumab in Italy; 2) the scarcity of endoscopic data, with a po-
tential bias toward more severe cases being more likely to undergo
endoscopy; 3) the lack of external validation for the machine learn-
ing model, which was both trained and validated on two internal
subsets (ie., training and testing datasets) of our cohort; 4) the
inability to perform Al analyses separately for CD and UC due to
insufficient sample size, which would have compromised the per-
formance of the - of note, SHAP analysis did not identify ‘disease
type’ (i.e., CD vs. UC) as an important contributor to any of the
outcomes investigated, consistently ranking it among the least in-
fluential variables.

On the other hand, major strengths are represented by the over-
all large sample size, the inclusion of real-life patients and the
good performance of the adopted machine learning model. More-
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over, our study reports data that are relevant from several perspec-
tives, including the best positioning of vedolizumab in the thera-
peutic algorithms, the importance of gender medicine and the role
of Al in precision medicine.

In conclusion, vedolizumab is confirmed as an effective and safe
therapy in patients with IBD. With machine learning, we identified
the most important predictors of SFCR and development of AEs.
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