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1 | INTRODUCTION

Summary

Background: Vedolizumab registration trials were the first to include elderly patients
with moderate-to-severe ulcerative colitis (UC) or Crohn’s disease (CD), but few real-
life data have been reported in this population.

Aims: We investigated the effectiveness and safety of vedolizumab in matched co-
horts of elderly and nonelderly UC and CD patients.

Methods: The Long-term Italian Vedolizumab Effectiveness (LIVE) study is a
retrospective-prospective study including UC and CD patients who started vedoli-
zumab from April 2016 to June 2017. Elderly patients (265 years) were matched clini-
cally 1:2 to nonelderly patients (18-64 years); the 2 groups were followed until drug
discontinuation or June 2019.

Results: The study included 198 elderly (108 UC, 90 CD) and 396 matched nonelderly
patients (205 UC, 191 CD). Nonelderly UC patients had a significantly higher persis-
tence on vedolizumab compared to elderly patients (67.6% vs. 51.4%, p = 0.02). No
significant difference in effectiveness was observed between elderly and nonelderly
CD patients (59.4% vs. 52.4%, p = 0.32). Age>=65years was associated with lower
persistence in UC; for CD, previous exposure to anti-TNF-« agents, Charlson comor-
bidity index >2 and moderate-to-severe clinical activity at baseline were associated
with lower persistence. There were recorded 130 adverse events, with comparable
rates between the two groups. A Charlson comorbidity index >2 was associated with
an increased risk of adverse events.

Conclusion: Vedolizumab can be considered a safe option in elderly IBD patients. Its
effectiveness in elderly UC patients may be reduced, while no age-dependent effect

on effectiveness was observed in CD.

is also recommended with the use of anti-TNF-a drugs, especially
when combined with immunomodulators or prednisone, due to an

increased risk of opportunistic and severe infections and mortali-

Elderly people (age 265 years old)! represent a significant percentage
of patients with inflammatory bowel disease (IBD), accounting for
up to 30% of all cases.? Elderly IBD patients may be distinguished
according to the age when they received the diagnosis (265 years vs.
<65years), and elderly-onset IBD has been shown to have unique
features and specific challenges.>* Multiple reports showed that el-
derly IBD patients have a risk of IBD-related surgery comparable®
to or even greater® than younger patients. This might be partially
explained by the underuse of immunosuppressive and biological
drugs (mainly anti-tumour necrosis factor [TNF] «), owing to safety
concern.®”?

Thiopurines are commonly avoided in the elderly, due to the in-
creased risk of severe leukopenia or medullary aplasia, opportunistic

infections, lymphoma and non-melanoma skin cancer.’°"*2 Caution

ty.131> However, the stratification of risk with immunosuppressive
therapy should not solely be based on patients' chronological age; it
should also include the assessment of comorbidities and the more
comprehensive notion of “frailty”, which is defined as the “state in
which the ability of older people to cope with everyday or acute
stressors is compromised”.!® Recently, a large cohort study of IBD
patients found that frailty in the 2years before treatment with thio-
purines or anti-TNF-a agents predicted opportunistic infections
during the treatment, even after adjusting for age, comorbidities and
concomitant medications.!”

Patients with moderate-to-severely active Crohn’s disease
(CD) or ulcerative colitis (UC) who have failed or are intolerant to
conventional therapy or anti-TNF-a agents are eligible for vedol-

izumab, which has been approved by both the US Food and
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8 and the European Medicines Agency.19

Drug Administration®
Vedolizumab is a fully humanised, monoclonal IgG1k antibody that
binds a4p7 integrin expressed on leukocytes and selectively blocks
their trafficking to the gut mucosa. Approval was based on results
of the GEMINI programme, which were the first clinical trials with
biologics that included IBD patients older than 65-years-old, up to
80years of age; however, elderly patients accounted for only 4% and
2% of the enrolled UC and CD populations, respectively.?%?! A post
hoc analysis of both trials found no significant differences in terms
of efficacy and safety when patients were stratified by age into 3
groups.?? On the basis of this experience, although limited, and con-
sidering the drug’s gut-selective mechanism of action (supposedly
associated with a lower risk of infection), many physicians decide in
favour of vedolizumab as the first-line biological therapy for the real-
life management of elderly IBD patients.?

To date, data on effectiveness and safety of vedolizumab for
the treatment of elderly IBD patients are scarce.?*"? Most of these
studies had small sample sizes and did not include matched compar-
ison groups. Therefore, the aim of our study was to compare the ef-
fectiveness and safety of vedolizumab between elderly IBD patients
(i.e., starting vedolizumab when 65years old or over) and a matched

group of nonelderly IBD patients.

2 | PATIENTS AND METHODS
2.1 | Study design

The Long-term Italian Vedolizumab Effectiveness (LIVE) study was
an observational, retrospective-prospective study conducted at 47
Italian IBD centres affiliated with the Italian Group for the Study of
Inflammatory Bowel Disease (IG-IBD). The study protocol was ap-
proved on 4 June 2018 by the Ethics Committee of the coordinat-
ing centre (Fondazione Policlinico Universitario A. Gemelli IRCCS,
Universita Cattolica del Sacro Cuore, Rome, Italy). Patients included
in the study provided written informed consent for their clinical data
to be used for research purposes.

The study considered consecutive adults with UC or CD diag-
nosed according to guidelines of the European Crohn’s and Colitis
Organisation (ECCO)??® who started vedolizumab therapy from
April 2016 to June 2017 and had a baseline endoscopy examination
within 3months before vedolizumab initiation. Clinical data from
vedolizumab initiation to inclusion in the study were retrospec-
tively extracted from the medical records. After enrolment, ended
in December 2018, all patients were prospectively followed-up until
drug discontinuation or June 2019.

Each patient 265 years old at vedolizumab starting was included
in the elderly cohort and matched with two nonelderly patients (18-
64years old). Younger patients were matched to the elderly patients
for sex, type of disease (UC or CD), site and duration of disease
(range + 1 year). Matching patients for previous anti-TNF-a exposure
was also attempted, but, unfortunately, the model did not perfectly

fit for this variable.
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2.2 | Treatment and clinical observation

Patients received vedolizumab as standard induction and main-
tenance treatment (300mg at weeks O, 2 and 6, and then every
8weeks [Q8W] thereafter). Some patients received an additional in-
fusion at week 10, according to clinicians' judgement; during mainte-
nance, patients could have the interval between infusions shortened
to every 4 weeks (Q4W).

The following baseline characteristics were recorded at enrol-
ment: age, sex, weight, current smoking habit (yes or no), duration of
disease, disease type (UC or CD), disease phenotype according to the
Montreal Classification,?° history of CD-related surgery, previous
and concomitant therapies and extra-intestinal manifestations. Data
on comorbidities were used to calculate the Charlson comorbidity
index (CCI),%! excluding age. Disease activity was assessed using the
Partial Mayo Score (PMS)®° for UC and the Harvey-Bradshaw Index
(HBI)®° for CD. Endoscopic activity was assessed using the endo-
scopic Mayo score (MS)% for UC and the Simple Endoscopic Score
for Crohn’s Disease (SES-CD).%° Accordingly, disease and endoscopic
activity were expressed as quiescent, mild, moderate or severe.>° No
baseline missing data were allowed.

Follow-up clinical assessments were performed at week 14
and at months 6, 12, 18 and 24. At each visit, disease activity, lev-
els of serum C-reactive protein (CRP), vedolizumab optimization
(from Q8W to Q4W) and new courses of steroids were recorded.
Endoscopic activity was also recorded, although the timing of en-
doscopy during follow-up was up to each physician’s judgement.
Patients’ observation was carried out for 24 months, or until treat-

ment discontinuation or loss to follow-up.

2.3 | Primary and secondary outcome measures

The primary outcomes were vedolizumab persistence and safety in
the elderly group compared to the nonelderly group. Persistence
was defined as maintenance of vedolizumab therapy, due to sus-
tained clinical benefit, throughout the follow-up. For each patient,
one or two reasons for discontinuation could be indicated. Reasons
for discontinuation were categorised as: primary failure, that is,
withdrawal within week 14 due to lack of effectiveness; secondary
failure, that is withdrawal after week 14 despite an initial benefit;
adverse events; and others. All adverse events that occurred during
the study were recorded. They were categorised as serious adverse
events in case of death, hospitalisation or need for emergency medi-
cal care or surgery to prevent permanent disability.

Secondary outcomes were assessed for CD and UC patients
separately. These outcomes included: (1) clinical responses at
14 weeks and 6 months; (2) clinical remission at each time point,
(3) steroid-free clinical remission (SFCR) at each time point, (4)
biochemical remission at each time point, and (5) endoscopic re-
mission (for patients with follow-up endoscopic data). Clinical re-
sponse was defined as a reduction of at least 3 points of HBI, for

CD and at least 2 points of PMS, for UC. Clinical remission was



98
—I—W] LE Y- APST Alimentary Pharmacology & Therapeutics

defined as HBI <4 or PMS <2 for CD and UC patients, respectively,
and SFCR as clinical remission without concomitant steroid use
for at least 3months. Biochemical remission was defined as the
normalisation of CRP (<5 mg/L) combined with SFCR. Endoscopic
remission was classified as an SES-CD <2 or an endoscopic MS <1,

for CD and UC, respectively.

2.4 | Statistical analyses

Absolute numbers and percentages were used for qualitative varia-
bles. For quantitative variables, Shapiro-Wilk test for normality was
performed, and mean (with standard deviation [SD]) or median (with
range) were used, as appropriate.

Baseline characteristics were analysed with descriptive statistics
and compared between the two groups using the chi-square test (di-
chotomous variables) or t-test (continuous variables). Vedolizumab
persistency was analysed using Kaplan-Meier survival curves, which
were compared with the log-rank test. The proportions of patients
in clinical remission, SFCR, biochemical remission and endoscopic
remission at each time point were compared using Pearson’s chi-
squared test.

Receiver operating characteristic (ROC) curve analysis was used
to establish a CCl cut-off that predicted the outcomes, choosing the
threshold corresponding to the minimum distance between the ROC
curve and the point with a specificity and a sensitivity of 1.

Non-responder imputation was applied to patients lost to fol-
low-up. Intention-to-treat analysis was performed for clinical remis-
sion, SFCR and biochemical remission. For endoscopic remission,
due to the low number of available endoscopies, per-protocol anal-
ysis was performed.

Univariate and Cox multivariate logistic regression was used
to identify baseline predictors of vedolizumab persistence, ad-
verse events and 12- and 24-month SFCR in UC and CD patients
separately. Confounding factors were selected according to the
literature 10:11:18,14,20-22.24.26.32 /3 iaples with p<0.250 at univari-
ate analysis were included in the multivariate analyses. Odds ratios
(OR) were calculated with 95% confidence intervals (Cl). A p<0.05
indicated statistical significance. Statistical analyses were performed
using SPSS 24.0 for Windows.

3 | RESULTS

Between April 2016 and June 1, 2017,111 patients began vedoli-
zumab treatment at the participating centres: 198 patients 265years
old (elderly group) were matched to 396 others <65years old
(nonelderly group). The characteristics of the two groups are sum-
marised in Table 1. Besides the difference in age, the groups were
similar for most characteristics, reflecting the fact that they were
matched for sex and main disease features. The prevalence of peri-
anal disease (p = 0.018), and of previous exposures to immunosup-

pressants (p<0.001) and anti-TNF-a agents (p<0.001) was higher
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among nonelderly patients. Conversely, elderly patients more fre-
quently had a history of cancer (15.7% vs. 9.8%, p = 0.038).

Mean CCl values (excluding age) were 3.31 and 3.29 in the elderly
versus nonelderly group, respectively. ROC curve analysis identified
a cut-off of <2 to discriminate between elderly and nonelderly pa-
tients (area under the curve, 0.593; 95% Cl, 0.542-0.644). Overall,
231 patients (38.8%) had at least one comorbidity and 78 (13.1%)
had two or more, with a higher incidence among elderly patients
(50.5% vs. 33.1%, p<0.0001). The most common comorbidities
were hypertension (64 patients, 27.7%), a history of cardiovascular
disease (42 patients, 18.1%) and concomitant immune-mediated dis-
eases (26 patients, 11.2%).

In terms of treatment schedule, 84 of the 594 patients (14.1%)
required the adjunctive infusion at week 10 (27 [13.6%] elderly pa-
tients and 57 [14.4%] nonelderly patients, p>0.05). Furthermore,
188 patients (31.6%) received dose escalation to Q4W (62 [31.3%]
elderly patients and 126 [31.8%] nonelderly patients, p>0.05).

3.1 | Cumulative vedolizumab persistence

Overall, 248 patients (41.8%; 95 elderly and 153 nonelderly) dis-
continued vedolizumab after a median time of 44.5weeks (range, 1-
117 weeks). Treatment ineffectiveness (on intestinal, extraintestinal
and/or perianal disease) led to vedolizumab withdrawal in 198 cases
(83.4%): 37 patients (18.6%) stopped the treatment within the first
14 weeks (primary failure), while the remaining 161 (64.9%) stopped
after 14weeks (secondary failure). Among all non-responders, 11
patients (4.4%) withdrew for lack of effectiveness on concomi-
tant arthritis (4 of them also had active intestinal disease), while
7 patients (2.8%) withdrew for lack of effectiveness on perianal
disease (2 of them also had active intestinal disease); the remain-
ing non-responders (180, 72.6%) experience only lack of effective-
ness on intestinal disease. The rate of withdrawal among elderly
patients (47.9%) was significantly higher than among nonelderly
patients (38.6%; p = 0.029). Cumulative vedolizumab persistence
was analysed in UC and CD patients separately (Figure 1). For UC,
nonelderly patients confirmed a significantly higher rate of cumu-
lative persistence on vedolizumab therapy than elderly patients
(67.6% vs. 51.4%, log-rank test, p = 0.02) (Figure 1A). On the con-
trary, no significant differences emerged for CD patients between
the two groups (59.4% vs. 52.4%, log-rank test, p = 0.32) (Figure 1B).
Table 2 summarises the causes of withdrawal in elderly vs nonelderly
patients: for each patient, one or two reasons for discontinuation
could be specified, leading to a total of 258 causes of withdrawal for
248 patients who suspended vedolizumab. Of note, a significantly
higher rate of suspension due to adverse events was observed in
elderly patients (18.2% in elderly vs 8.9% in nonelderly patients,
p = 0.03); when stratified by disease, a significant difference was
observed only in CD patients (20.8% in elderly vs 8.4% in nonelderly
patients, p = 0.04).

Age was the only independent factor associated with persistence
in UC (OR = 1.43; 95% Cl, 1.00-2-05, p = 0.047). In CD, multivariate
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TABLE 1 Baseline characteristics of IBD patients, by study group

Characteristics Elderly Nonelderly p value
Age, years, median (range) 70.3 (65.2-90.0) 46.8 (19.0-64.9) <0.001
Female sex, n (%) 67 (33.8) 117 (29.5) ns
Weight, kg, mean (SD) 67.6 (13.1) 69.7 (13.6) ns
Current smoker, n (%) 63(31.8) 134 (33.8) ns
Disease duration, years, median (range) 8.3(0.2-48.3) 10.5 (0-59.7) ns
Perianal disease, n (%) 14 (7.1) 54 (13.6) 0.018
Extra-intestinal manifestations, n (%) 22 (11.1) 91 (22.9) ns
History of cancer, n (%) 31 (15.7) 39(9.8) 0.038
Previous immunosuppressive therapy, n (%) 93 (46.9) 257 (64.9) <0.001
Previous exposure to anti-TNF-a agents, n (%) 87 (43.9) 255 (64.4) <0.001
Concomitant therapies, n (%)
5ASA 87 (43.9) 152 (38.4) ns
5ASA+IMM 3(1.5) 18 (4.5) ns
IMM 5(2.5) 20(5.1) ns
Steroids 102 (51.5) 172 (43.4) ns
CRP (mg/dl), mean (SD) 13.4 (17.9) 10.9 (21.0) ns
CClI, mean (SD) 3.31(1.37) 3.29 (1.39) ns
Comorbidities, n (%) 100 (50.5) 131 (33.1) <0.001
CcD 90 (45.5) 191 (48.2) ns
Age, years, median (range) 70.4 (65.3-85.9) 45.1 (19.3-64.7) <0.001
Female sex, n (%) 39 (43.3) 50 (26.2) 0.004
Weight, kg, mean (SD) 63.0(12.8) 67.6 (13.8) ns
Current smoker, n (%) 32 (35.6) 81 (42.2) ns
Disease duration, years, median (range) 9.2 (0.3-48.3) 11.3(0.0-59.7) ns
Localization
L1 39 (43.3) 91 (47.6) ns
L2 9 (10.0) 26 (13.6) ns
L3 40 (44.4) 71(37.2) ns
L4 2(2.2) 3(1.6) ns
Behaviour
B1 26 (28.9) 56(29.3) ns
B2 51(56.7) 94 (49.2) ns
B3 13 (14.4) 41 (21.5) ns
Disease activity (HBI), n (%)
<5 12 (13.3) 21 (11.0) ns
5-7 24 (26.7) 47 (24.6) ns
8-16 52(57.8) 115(60.2) ns
>16 2(2.2) 8(4.2) ns
Endoscopic activity (SES-CD), n (%)
0-2 3(3.3) 8(4.2) ns
3-6 13 (14.4) 31(16.2) ns
7-15 57 (63.3) 108 (56.5) ns
>15 17 (18.9) 44 (23.0) ns
Perianal disease, n (%) 13 (14.4) 46(24.1) ns
Extra-intestinal manifestations, n (%) 14 (15.6) 52(27.2) ns
History of cancer, n (%) 15 (16.7) 27 (14.1) ns

(Continues)
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TABLE 1 (Continued)

Characteristics Elderly Nonelderly p value
Previous immunosuppressive therapy, n (%) 44 (48.9) 134 (70.2) 0.001
Previous exposure to anti-TNF-a agents, n (%) 43 (47.8) 137 (71.7) <0.001
Concomitant therapies, n (%)

5ASA 21(23.3) 37 (19.4) ns

5ASA+IMM 0(0.0) 3(1.6) ns

IMM 2(2.2) 12 (6.3) ns

Steroids 69 (36.1) 3(47.8) ns
Previous CD surgery, n (%) 50(25.3) 118 (29.8) ns
CRP (mg/dl), mean (SD) 12.8 (16.9) 12.1 (16.6) ns
CCl, mean (SD) 4.0 (0.99) 4 (1.35) ns
Comorbidities, n (%) 45 (50.0) 67 (35.1) 0.017
uc 108 (54.5) 205 (51.8) ns
Age, years, median (range) 70.2 (65.2-90.0) 48.0(19.0-64.9) <0.001
Female sex, n (%) 28(25.9) 67 (32.7) ns
Weight, kg, mean (SD) 71.0(12.4) 71.9 (13.2) ns
Current smoker, n (%) 31(28.7) 53(25.9) ns
Disease duration, years, median (range) 7.6 (0.2-40.5) 9.4 (0.1-40.7) ns
Extension

E1 3(2.8) 12(5.9) ns

E2 50 (46.3) 103 (50.2) ns

E3 55 (50.9) 90 (43.9) ns
Disease activity (PMS), n (%)

0-2 5(4.6) 5(2.4) ns

2-4 19 (17.6) 44 (21.5) ns

5-7 58(53.7) 119 (58.0) ns

>7 26(24.1) 37 (18.0) ns
Endoscopic activity (endoscopic MS), n (%)

0 2(1.9) 2(1.0) ns

1 5(4.6) 5(7.3) ns

2 46 (42.6) 105 (51.2) ns

3 5(50.9) 3 (40.5) ns
Perianal disease, n (%) 1(0.9) 8(3.9) ns
Extra-intestinal manifestations, n (%) 8(7.4) 9 (19.0) ns
History of cancer, n (%) 16 (14.8) 2(5.9) 0.008
Previous immunosuppressive therapy, n (%) 49 (45.4) 123 (60.0) 0.013
Previous exposure to anti-TNF-a agents, n (%) 4 (40.7) 118 (57.6) 0.005
Concomitant therapies, n (%)

5ASA 6(61.1) 115 (56.1) ns

5ASA+IMM 3(2.8) 15(7.3) ns

IMM 3(2.8) 8(3.9) ns

Steroids 9 (54.6) 103 (50.2) ns
CRP (mg/dl), mean (SD) 13.5(18.0) 11.0(21.1) ns
CCl, mean (SD) 3.88(1.13) 3.34(1.35) ns
Comorbidities, n (%) 55 (50.9) 64 (31.2) 0.001

Abbreviations: ASA, acetylsalicylic acid; CCl, Charlson comorbidity index; CD, Crohn’s disease; CRP, C-reactive protein; HBI, Harvey-Bradshaw
Index; IMM, Immunosuppressants; MS, Mayo score; ns, not significant; PMS, partial Mayo score; SES-CD; Simple Endoscopic Score for Crohn's
Disease; TNF, tumour necrosis factor; UC, ulcerative colitis. Bold values indicates p value 0.53.
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FIGURE 1 Kaplan-Meier survival curves for the persistency (total number of discontinued patients and number of patients lost to
follow-up) of vedolizumab therapy in elderly versus nonelderly patients with inflammatory bowel disease. (A) Patients with ulcerative colitis.

(B) Patients with Crohn'’s disease

analysis identified being naive to anti-TNF-a agents (OR = 1.92; 95%
Cl, 1.24-2.96, p = 0.003), concomitant steroid therapy (OR = 1.61;
95% Cl, 1.12-2.33 p = 0.011), and quiescent-mild clinical activity
(OR=1.77;95% Cl, 1.18-2.66, p = 0.006) as independent predictors
of persistence on vedolizumab therapy (Table 3).

During follow-up, surgical procedures related to disease activity
were required in 26 elderly patients and in 38 nonelderly patients
(13.2% vs 9.6%, p>0.05). Surgical procedures were, however, more
frequent among patients with CD than UC [38 of 281 (13.5%) vs. 26
of 313 (8.3%), p = 0.028].

3.2 | Safety

Overall, 130 adverse events were reported by 107 patients, leading
to drug discontinuation in 32 cases (29.9%). The incidence rates of
adverse events were comparable between the two groups (0.10 per
patient-year in the nonelderly group vs. 0.13 in the elderly group,
p >0.05s). One elderly patient (a 72-year-old man) died after the
first infusion of vedolizumab because of a worsening of conges-
tive heart failure. Among the adverse events recorded (Table 4),
the most frequent were infections (50, 38.5%). Sixteen patients
(12.3%) received a diagnosis of cancer or dysplasia during follow-
up: six patients were diagnosed with gastrointestinal cancer (two
colorectal, two colon polypoid dysplasia, one small bowel and one
non-polypoid colonic dysplasia), four with urogenital cancer (three
prostate and one seminoma), three with skin (two melanoma and
one Bowen'’s disease) and one each with lung cancer, cerebellar
neurinoma and recurrence of tongue dysplasia. It should be noted
that elderly patients (both CD and UC) of our cohort presented
with an increased risk of receiving a diagnosis of cancer during ved-

olizumab therapy, compared to nonelderly ones (OR = 4.62, 95%

Cl 1.56-12.13, p = 0.002). Adverse events leading to vedolizumab
discontinuation are included in Table S1.

On multivariate analysis (Table S2), Crohn's disease was associ-
ated with a significantly higher risk of developing any adverse event
(OR=2.34;95% Cl, 1.51-3.62, p <0.0001). Conversely, a CCl <2 was
protective from developing any adverse event (OR = 0.44, 95% ClI,
0.26-0.77, p = 0.004).

3.3 | Secondary outcomes - UC patients

Clinical response was observed in 70 elderly (64.8%) and 148
nonelderly (72.2%) patients at week 14, and in 71 (65.7%) and
141 (68.8%) patients at 6 months, respectively (p>0.05 for both
comparisons between groups). Nonelderly patients had a numeri-
cally higher rate of clinical remission at every time point, reaching
a maximum of 48.3% at 12 months, with significant differences
at 12, 18 and 24 months (Figure 2A). Similarly, they had higher
rates of SFCR, with significant differences at 12 and 24 months
(Figure 2B), and of biochemical remission, with significant differ-
ences almost at every timepoint (Figure 2C). Follow-up endoscopy
was performed at least once in 231 patients (80 elderly patients
and 151 nonelderly). The median times from vedolizumab initiation
to the last endoscopic evaluation were 15 months (range 3-27)
for elderly and 18 months (range, 2-27) for nonelderly patients.
Between 6 and 12 months, endoscopic remission was recorded
in 6 elderly patients (16.7%) and 12 nonelderly patients (23.5%)
(p = 0.4; Figure 2D). During the subsequent year, 11 (28.2%) and
38 (42.2%) patients, respectively, achieved endoscopic remission
(p=0.1).

On multivariate analysis, age<65years (OR = 1.72; 95% ClI,
1.03-2.89, p = 0.038), being naive to anti-TNF-a agents (OR = 1.63;
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TABLE 2 Reasons for vedolizumab discontinuation

Reason for discontinuation Elderly Nonelderly  pvalue
Ineffectiveness on 71(71.7) 118 (75.2) ns
intestinal disease, n (%)
Adverse events, n (%) 18 (18.2) 14 (8.8) 0.026
Ineffectiveness on EIMs, 3(3.0) 8(5.0) ns
n (%)
Ineffectiveness on perianal 2(2.0) 5(3.2) ns
disease, n (%)
Remission, n (%) 1(1.0) 0(0.0) ns
Other, n (%) 4 (4.0) 14 (8.8) ns
CD
Ineffectiveness on 30 (62.5) 56 (67.5) ns
intestinal disease,
n (%)
Adverse events, n (%) 10(20.8) 7 (8.4) 0.026
Ineffectiveness on EIMs, 3(6.3) 6(7.2) ns
n (%)
Ineffectiveness on 2(4.2) 5(6.0) ns
perianal disease, n (%)
Remission, n (%) 1(2.1) 0(0.0) ns
Other, n (%) 2(4.2) 9 (10.8) ns
uc
Ineffectiveness on 41 (80.5) 62 (81.6) ns
intestinal disease,
n (%)
Adverse events, n (%) 8(15.7) 7 (9.2) ns
Ineffectiveness on EIMs, 0(0.0) 2(2.6) ns
n (%)
Ineffectiveness on 0(0.0) 0(0.0) ns
perianal disease, n (%)
Remission, n (%) 0(0.0) 0(0.0) ns
Other, n (%) 2(3.9) 5(6.6) ns

Note: For 10 patients, two reasons for discontinuation were specified:
4 elderly CD (2 ineffectiveness on intestinal disease + ineffectiveness
on EIMs, 1 ineffectiveness on intestinal disease + adverse event, 1
ineffectiveness on intestinal disease + ineffectiveness on perianal
disease), 5 nonelderly CD (1 ineffectiveness on intestinal disease +
ineffectiveness on EIMs, 1 ineffectiveness on intestinal disease +
adverse event, 1 ineffectiveness on intestinal disease + ineffectiveness
on perianal disease, 1 ineffectiveness on EIMs + adverse event, 1
adverse event + other), 1 nonelderly UC (ineffectiveness on intestinal
disease + ineffectiveness on EIMs).

95% Cl, 0.99-2.67, p = 0.05) and no concomitant steroid therapy
(OR =1.86;95% Cl, 1.16-2.98, p = 0.01) were associated with SFCR
at 24 months (Table S3).

3.4 | Secondary outcomes - CD patients

Clinical response was recorded in 47 elderly (52.2%) and 99
nonelderly (51.8%) patients at week 14, and in 48 (53.3%) and
101 (52.9%) patients at émonths, respectively (p>0.05 for both

PUGLIESE ET AL.

comparisons between groups). No significant differences in clini-
cal remission and SFCR were observed between the two groups.
(Figure 3A,B). The rates of biochemical remission were lower for
elderly patients at 18 months (20.0% vs. 30.4%, p = 0.068) and
24 months (21.1% vs. 30.9%, p = 0.088) without reaching signifi-
cance (Figure 3C). Follow-up endoscopy was performed at least
once in 158 patients (49 elderly and 109 nonelderly). The median
times from vedolizumab initiation to the last endoscopic evaluation
were 18 months (range, 3-26) for elderly and 17.5months (range, 3-
27) for nonelderly patients. Between 6 and 12 months, endoscopic
remission was recorded in 6 elderly (31.6%) and 5 nonelderly (13.5%)
patients (p = 0.1, Figure 3D). During the second year, 7 (24.1%) and
29 (32.8%) patients, respectively, achieved endoscopic remission
(p =0.16).

On multivariate analysis, absence of previous exposure to anti-
TNF-a agents (OR=2.85;95% Cl, 1.61-5.05, p <0.001), concomitant
steroid therapy (OR = 1.80; 95% Cl, 1.04-3.10, p = 0.034) and mild
clinical activity at baseline (OR = 2.60; 95% Cl, 1.52-4.42, p <0.001)
were associated with a higher likelihood of SFCR (Table S4).

4 | DISCUSSION

The management of elderly patients with IBD is a growing challenge
due to the progressive ageing of the population®® and the high fre-
quency of comorbidities in older people. Physicians must be pro-
ficient in managing several aspects of ageing, including frailty and
multiple comorbidities (e.g. cardiovascular diseases and cancer). The
safety of IBD treatments is the biggest concern, especially when
immunosuppressants therapies are used to achieve and maintain
disease control. Vedolizumab is the first biological therapy tested,
in phase 3 trials, in IBD patients older than 65years, even though
they accounted for, at most, 4% of the study cohort.?%?! Few real-
life data support the effectiveness of vedolizumab therapy in the
elderly, and there are conflicting results about safety.?4726:32

Our study is the largest, to our knowledge, to have assessed
the effectiveness and safety of vedolizumab in elderly compared to
matched nonelderly patients. Our elderly group included mainly pa-
tients who had an apparently milder course, as suggested by less fre-
quent prior use of immunosuppressant drugs or anti-TNF-a agents
(compared to the nonelderly group of patients). Nevertheless,
elderly patients had a significantly higher rate of vedolizumab dis-
continuation. This difference was attributable to UC patients, es-
pecially after the first year. Importantly, the causes of withdrawal
were equally distributed between elderly and nonelderly UC pa-
tients, thus excluding that decreased persistence in the population
of elderly UC patients was attributable to a reduced safety of vedol-
izumab in this population. Furthermore, nonelderly UC patients
outperformed elderly UC patients in terms of SFCR and biochem-
ical remission throughout follow-up. No significant difference was
found in the rates of endoscopic remission between the two groups,
which may be due to the small number of endoscopic assessments

available. As expected, age>65years was associated with a lower
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TABLE 3 Predictors of persistence
with vedolizumab at baseline, by disease

type Variable

Ulcerative colitis
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Univariate Multivariate

OR (95% Cl) p OR (95% ClI) p

Age (<65 vs. 265 years)

Sex (male vs. female)

Naive to anti-TNF-o agents
Concomitant steroids (no vs. yes)
CCl =2

Disease duration <10years

Clinical activity (quiescent-mild vs.

moderate-severe)

Endoscopic activity (quiescent-
mild-moderate vs. severe)

Disease extent (E1-E2 vs. E3)

Crohn'’s disease

Age (<65 vs. 265 years)

Sex (male vs. female)

Naive to anti-TNF-a agents
Concomitant steroids (no vs. yes)
CCl =2

Disease duration <10years

Clinical activity (quiescent-mild vs.

moderate-severe)

Endoscopic activity (quiescent-
mild-moderate vs. severe)

Disease extent (E1-E2 vs. E3)

1.55(0.96-2.48) 0.045  1.43(1.00-2.05) 0.047
0.67(0.40-1.10) 0.074  0.71(0.47-1.06) 0.102
1.22(0.77-192) 0.224 -

1.29(0.82-2.03) 0.161  0.83(0.58-1.19) 0.321
1.30(0.35-4.85) 0478 -

093(0.59-1.46) 0422 -

1.39 (0.80-2.41) 0145  1.19(0.76-1.88) 0.432
1.34(0.85-2.11) 0125  1.19(0.82-1.71) 0.348
1.03(0.65-1.62) 0488 -

1.39(0.84-2.29) 0.204  1.15(0.77-1.73) 0.492
1.25(0.76-2.07) 0.385  1.30(0.87-1.94) 0.196
176(1.07-2.92) 0.026  1.92(1.24-2.96) 0.003
1.66(1.02-2.67) 0040  1.61(1.12-2.33) 0.011
1.88(0.92-3.85) 0.080  1.63(0.98-2.68) 0.059
0.71(0.44-1.14) 0156  0.75(0.52-1.08) 0.118
2.18(1.31-3.61) 0.002  1.77(1.18-2.66) 0.006
0.88(0.50-1.57) 0.665 - -
0.74(0.36-1.54) 0424 - -

Abbreviations: CCl, Charlson comorbidity index; Cl, confidence interval; OR, odds ratio; TNF,

tumour necrosis factor.

persistence with vedolizumab and a lower likelihood of achieving
SFCR at 24 months in UC. In CD patients, age did not seem to affect
vedolizumab effectiveness, as no significant differences in terms of
persistence and SFCR were observed between the elderly and non-
elderly groups. Our findings in UC patients partially contradict the
observations of a recent large retrospective study from the Veterans
Affairs Healthcare System (VAHS), where Khan et al. compared the
effectiveness of vedolizumab between two not-matched groups of
patients (i.e., <60years old vs. 260years old at the time of starting
vedolizumab), showing similar rates of steroid-free clinical remission
at 6 and 12months, 1-year IBD hospitalisation and surgery.34 Such
differences might be attributable to the absence of matching, the
different age threshold for defining elderly patients or the choice to
restrict the effectiveness analysis only to patients who were assum-
ing steroids at baseline.

CD patients who were naive to anti-TNF-a agents were more
likely to benefit from vedolizumab therapy, as suggested by mul-
tivariate analysis. These findings are in line with results from the
US VICTORY Consortium, which found higher rates of clinical and
endoscopic effectiveness and lower progression to surgery in CD
patients without prior exposure to these drugs.®> Our data suggest

that vedolizumab responders have a less aggressive phenotype of

IBD. For example, in our study, vedolizumab responders were less
likely to take steroids and generally had milder clinical activity at
baseline. In our UC patients, previous exposure to anti-TNF-a agents
correlated only with a lower rate of SFCR at 24 months. Conversely,
no use of steroids at baseline was associated with achieving SFCR
at 12 and 24 months. Differences in responses to therapy between
nonelderly and elderly IBD patients have already been reported
for anti-TNF-a agents, with a more favourable profile for younger

patients“'38

in terms of persistence with therapy and short-term
clinical benefit. However, we cannot exclude that these outcomes
have been influenced by the higher propensity of physicians to stop
biologics earlier in elderly patients in case of initial ineffectiveness
or partial response and to reserve these drugs only for more severe
cases.

Underlying molecular mechanisms could also influence the ef-
fectiveness of vedolizumab. Immune-ageing is characterised by a
tendency towards the unopposed activation of the innate immune
system and a reduction in wound healing capabilities,39 and these
features might be—at least, partially—responsible for the observed
differences in terms of effectiveness between elderly and nonel-
derly patients. However, they cannot explain why such differences

were only observed in UC patients. Changes in cytokine production
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TABLE 4 Adverse events reported during vedolizumab treatment

Whole cohort Elderly cohort Nonelderly cohort
Nonelderly
Elderly cohort Elderly cohort - Nonelderly
Occurrence, Patients, - Occurrence, cohort - Occurrence, cohort -
Adverse event n (%) n n (%) Patients,n n (%) Patients,n OR (95% Cl), p
Infections, n (%) 50(38.5) 41 16 (32.7) 15 34 (42.0) 26 1.21(0.64-2.3),0.568
Upper respiratory tract 17 14 5 4 12 10
Lower respiratory tract 15 11 5 5 10 )
Gastrointestinal tract 7 5 2 2 5 3
Skin and mucosa infections 2 2 0 0 2 2
Urinary tract 2 2 1 1 1 1
Others 7 7 3 3 4 4
Cancer or dysplasia, n (%) 16 (12.3) 16 11 (22.4) 11 5(6.2) 5 4.62 (1.56-12.13), 0.002
Arthralgia or arthritis, n (%) 21(16.2) 21 5(10.2) 5 16 (19.8) 16 0.66(0.26-1.80), 0.417
Skin reaction, n (%) 8(6.15) 8 2(4.1) 2 6(7.4) 6 0.70(0.14-2.91), 0.663
Cholestatic hepatitis, n (%) 6(4.6) 6 4(8.2) 4 2(2.5) 2 4.2 (0.97-22.22),0.074
Infusion reactions, n (%) 3(2.3) 3 0(0.0) 0 3(3.7) 3 0.00 (0.00-2.45), 0.233
Other, n (%) 26 (20.0) 21 11(22.4) 8 15(18.5) 13 1.12 (0.49-2.61),0.799
CD
Infections, n (%) 31(36.5) 26 11 (32.4) 10 20 (39.2) 16 1.49 (0.65-3.3),0.353
Upper respiratory tract 9 7 3 2 6 5
Lower respiratory tract 9 8 4 4 5 4
Gastrointestinal tract 5 3 1 1 4 2
Skin and mucosa 2 2 0 0 2 2
infections
Urinary tract 1 1 0 0 1 1
Others 5 5 8 3 2 2
Cancer or dysplasia, n (%) 7(8.2) 7 5(14.7) 5 2(3.9) 2 5.95(1.22-30.29),0.018
Arthralgia or arthritis, n (%) 17 (20.0) 17 5(14.7) 5 12 (23.5) 12 0.99 (0.37-2.93),0.989
Skin reaction, n (%) 5(5.9) 5 2(5.9) 2 3(5.9) 3 1.59 (0.28-7.91), 0.615
Cholestatic hepatitis, n (%) 3 (3.5) 8 1(2.9) 1 2(3.9) 2 1.19 (0.08-10.37), 0.888
Infusion reactions, n (%) 2(2.4) 2 0(0.0) 0 2(3.9) 2 0.00(0.00-5.22),0.360
Other, n (%) 20(23.5) 15 10 (29.4) 7 10 (19.6) 8 2.08 (0.78-6.10), 0.166
uc
Infections, n (%) 19 (42.2) 15 5(33.3) 5 14 (46.7) 10 0.96 (0.36-2.65),0.938
Upper respiratory tract 8 7 2 2 6 5
Lower respiratory tract 6 3 1 1 5 2
Gastrointestinal tract 2 2 1 1 1 1
Skin and mucosa 0 0 0 0 0 0
infections
Urinary tract 1 1 1 1 0 0
Others 2 2 0 0 2 2
Cancer or dysplasia, n (%) 9 (20.0) 9 6 (40.0) ) 3(10.0) 3 3.83(0.99-14.16), 0.046
Arthralgia or arthritis, n (%) 4(8.9) 4 0(0.0) 0 4(13.3) 4 0.00(0.00-1.97),0.150
Skin reaction, n (%) 3(6.7) 3 0(0.0) 0 3(10.0) 3 0.00 (0.00-2.24), 0.212
Cholestatic hepatitis, n (%) 3 (6.7) 3 3(20.0) 3 0(0.0) 0  (1.63-),0.018°
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TABLE 4 (Continued)

Whole cohort Elderly cohort
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Nonelderly cohort

Elderly cohort
Occurrence, Patients, - Occurrence,

Adverse event n (%) n n (%)
Infusion reactions, n (%) 1(2.2) 1 0(0.0)
Other, n (%) 6(13.3) 6 1(6.7)

Nonelderly
Elderly cohort - Nonelderly
cohort - Occurrence, cohort -
Patients,n n (%) Patients,n OR (95% Cl), p
0 1(3.3) 1 0.00 (0.00 to 17.33),
0.470
1 5(16.7) 5 0.38 (0.03-2.85),0.367

Notes: Table summarising AEs. For each cohort considered (whole cohort, elderly and nonelderly), it is reported the number of AEs occurred
(left column, expressed as percentage of the total number of AEs in the reference cohort) and the number of patients experiencing an AE (right
column). Odds ratio is expressed as the odds of elderly patients experiencing an AE during observation compared to nonelderly patients; statistical

significance is set at p<0.05.

Abbreviations: CD, Crohn’s disease; Cl, Confidence Interval; OR, Odds Ratio; UC, ulcerative colitis.

?Infinity value due to 0 as denominator in the OR, unlikely to be clinically meaningful.
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FIGURE 2 Secondary outcomes in UC patients, by study group and time of assessment. (A) Clinical remission. (B) Steroid-free clinical
remission. (C) Biochemical remission. (D) Endoscopic remission. *p <0.05

and T helper cell differentiation have been extensively documented
in ageing people*®** while there is no consensus about the spe-
cifics of these changes, we might speculate that this immunological
phenotype renders elderly UC patients less susceptible to vedoli-

zumab’s mechanism of action.

Regarding safety, no significant difference in the rate of adverse
events was observed between elderly and nonelderly patients,
supporting the notion that vedolizumab can be considered safe
also in the elderly population. Indeed, data from Veterans Affairs

Healthcare System (VAHS) seemingly confirm, in a large cohort of
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FIGURE 3 Secondary outcomes in CD patients, by study group and time of assessment. (A) Clinical remission. (B) Steroid-free clinical

remission. (C) Biochemical remission. (D) Endoscopic remission. *p <0.05

elderly IBD patients, a better safety profile of vedolizumab over
chronic steroids and comparable to mesalamine in terms of risk of
infections and malignancies.45 It should be noted that, in our study,
cancer diagnosis was more frequent in elderly versus nonelderly pa-
tients: however, elderly age increases the risk of receiving an on-
cologic diagnosis per se,** and the design of this present research
does not allow us to infer whether vedolizumab further contributes
to that risk. At multivariate analysis, CD and a CCl score>2 were the
only factors associated with an increased risk of adverse events after
starting vedolizumab treatment, regardless of the patients' age. This
finding confirms the importance of considering comorbidities as well
as age when assessing each patient’s risk from immunosuppressive
therapies. This finding also confirms the work by Asscher et al., who
reported that CCl, but not age, was independently associated with
infections and hospitalizations, but not with non-infectious adverse
events.®? Finally, it is worth mentioning that, while no difference in
overall persistence was observed between elderly and nonelderly
CD patients, elderly CD patients in our study more frequently dis-
continued vedolizumab due to adverse events than did nonelderly
patients, which might suggest that the tolerance to vedolizumab

could be reduced in elderly CD patients.

Our study does have limitations, primarily a potential selec-
tion bias in the elderly group that could limit the generalisation of
the results. It is possible that the accessibility of biological thera-
pies for elderly patients, regardless of comorbidities, might have
been influenced by the expertise of the centre where they were
treated. As this was a multicentric study involving 47 centres, it
was not possible to guarantee that each patient received stan-
dardised management - especially the elderly ones. Differences
in the protocols for prescribing steroids and optimising therapy
could have influenced the effectiveness outcomes. The inability
of matching on anti-TNF-a exposure represents another limitation
of this study since it has been suggested that previous anti-TNF-«a
treatment impacts the effectiveness of vedolizumab.*"%’ In our
cohort, anti-TNF-a exposure correlated with lower vedolizumab
persistence in CD but, notably, not in UC, where the only inde-
pendent factor found, on multivariate analysis, to correlate with
reduced persistence was indeed age; nevertheless, being naive
to TNF-a inhibitors was associated with better rates of SFCR in
both UC and CD. Collectively, this body of evidence suggests that
age affects vedolizumab effectiveness in UC independently from

previous anti-TNF-a treatment; however, we cannot exclude that
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unbalanced proportions of patients exposed to anti-TNF-a might
have contributed to determining some of the differences we ob-
served in elderly versus nonelderly patients.

While CClI, being a relatively simple score, is commonly used
in longitudinal studies to adjust for comorbidities,’® it should be
acknowledged that it does not necessarily correlate with perfor-

mance status and frailty,>*

and that other, more sophisticated
scores outperform CCl in predicting mortality..”?> Furthermore,
differences in indication and timing to elective surgery among
centres cannot be excluded, depending on the specific accessi-
bility and waitlist of surgical facilities of each centre. Moreover,
the results might have been partially influenced by the signifi-
cant difference in terms of anti-TNF-a exposure between the two
groups. We did not report data on faecal calprotectin, as the high
costs of this test for patients in our country limit its use. Finally,
the limited number of endoscopic assessments and the variability
in their timing precluded a more reliable analysis of endoscopic
outcomes.

In conclusion, these data show that vedolizumab can be consid-
ered a valid option for elderly patients. Notably, a higher number of
comorbidities (CCl >2), but not age, correlated with an increased risk
of adverse events. Vedolizumab effectiveness in elderly UC patients
(in terms of persistence, SFCR and biochemical remission) seems to
be lower than in nonelderly UC patients, while no such difference
was observed in CD. In multivariate analysis, previous exposure to
anti-TNF-a agents consistently associated with worse outcomes in
CD, while it did not have a significant impact in UC (besides SFCR
at 24 months).
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