Received: 22 March 2019

First decision: 21 April 2019

Accepted: 22 November 2019

DOI: 10.1111/apt.15609

APLT Alimentary Pharmacology & Therapeutics WILEY

A clinical decision support tool may help to optimise
vedolizumab therapy in Crohn’s disease

Parambir S. Dulai!

Melanie Serrero® | Jerome Filippi® | Siddharth Singh!
| Xavier Roblin’
Corey A. Siegel'' | Yoram Bouhnik!?> | William J. Sandborn®
Maria Rosario®® | Brian G. Feagan®

Edward V. Loftus Jr®

Bo Shen'® | Romain Altwegg!” | Bruce E.Sands'® | Jean-Frederic Colombe

| Aurelien Amiot?> | Laurent Peyrin-Biroulet®

| Vipul Jairath? |
| Benjamin Pariente’ |
Sunanda Kane® | Anthony Buisson®® |

| Karen Lasch®® |

| Daniela Bojic}* | Caroline Trang-Poisson®® |
|18 |

Franck Carbonnel'® | on Behalf of the GETAID OBSERV-IBD, VICTORY Cohorts Collaboration*

!La Jolla, CA, USA
2Creteil, France
3Nancy, France
4London, ON, Canada
*Marseille, France
®Nice, France

“Lille, France
8Rochester, MN, USA
9Saint—Etienne, France
10CIermont—Ferrand, France
HLebanon, NH, USA
12Clichy, France
¥Deerfield, IL, USA
¥Z7urich, Switzerland
15Nantes, France
1éCleveland, OH, USA
Montpellier, France
*8New York, NY, USA

¥Paris, France

Correspondence

Parambir S. Dulai, MD, Division of
Gastroenterology, University of California
at San Diego, 9500 Gilman Drive, La Jolla
CA, USA.

Email: pdulai@ucsd.edu

Funding information
Takeda Pharmaceuticals U.S.A.

Summary

Background: A clinical decision support tool (CDST) has been validated for predicting
treatment effectiveness of vedolizumab (VDZ) in Crohn’s disease.

Aim: To assess the utility of this CDST for predicting exposure-efficacy and disease
outcomes.

Methods: Using data from three independent datasets (GEMINI, GETAID and
VICTORY), we assessed clinical remission rates and measured VDZ exposure, rapid-
ity of onset of action, response to dose optimisation and progression to surgery by
CDST-defined response groups (low, intermediate and high).

Results: A linear relationship existed between CDST-defined groups, measured VDZ ex-
posure, rapidity of onset of action and efficacy in GEMINI through week 52 (P < 0.001
at all time points across three CDST-defined groups). In GETAID, CDST predicted dif-
ferences in clinical remission at week 14 (AUC = 0.68) and rapidity of onset of action
(P = 0.04) between probability groups. The high-probability patients did not benefit from
shortening of infusion intervals, and differences in onset of action between the high-
intermediate and low-probability groups within GETAID were no longer significant when
including low-probability patients who received a week 10 infusion. CDST predicted a
twofold increase in surgery risk over 12 months of VDZ therapy among low- to inter-
mediate-probability vs high-probability patients (adjusted HR 2.06, 95% Cl 1.33-3.21).
Conclusions: We further extended the clinical utility of a previously validated VDZ
CDST, which accurately predicts at baseline exposure-efficacy relationships and ra-

pidity of onset of action and could be used to help identify patients who would most
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benefit from interval shortening and those most likely to require surgery while on

active therapy.

1 | INTRODUCTION

In the GEMINI 2 pivotal phase 3 clinical trial of vedolizumab (VDZ)
for Crohn'’s disease (CD), approximately one-third of patients with
active CD achieved corticosteroid-free remission at week 52.1
Similar results were recently reported in a meta-analysis of observa-
tional studies with an estimated 1 year corticosteroid-free remission
rate of 31% (95% confidence interval [CI] 20-45%).2° These data un-
derscore that while a substantial proportion of treatment-resistant
patients respond to VDZ therapy, the majority do not. Although this
circumstance is likely multifactorial, variability in VDZ pharmacoki-
netics (PK) is a potential explanation in some patients. Specifically,
high drug clearance resulting in inadequate drug exposure may be
responsible for suboptimal results in some.

Multiple studies in patients with active CD have shown a correla-
tion between VDZ exposure and response, and higher clinical and
endoscopic remission rates when stratified by drug exposure.*1°
These findings hold out the possibility that dose intensification in
patients with low VDZ trough concentrations during induction may
result in higher remission rates. In support of this notion, observa-
tional data suggest that empiric administration of an additional drug
dose in patients with suboptimal response to induction may improve
outcomes.'? It is also relevant to note that a perception exists that
VDZ induction therapy has a slower onset of action and is generally
less effective in CD than in ulcerative colitis (UC). Notwithstanding
that prior exposure to a TNF antagonist has been consistently as-
sociated with low response and remission rates,*? no single clinical
factor accurately predicts which patients will respond quickly to
VDZ therapy or will benefit from therapeutic drug monitoring and/or
dose intensification. Accurate identification of these patients could
allow a personalised medicine approach to induction therapy and
greater treatment efficiency.

The VICTORY consortium investigators previously developed
and validated a clinical decision support tool (CDST) that classi-
fies CD patients according to low, intermediate and high proba-
bility of response to VDZ.2® In the current analysis, we used the
GEMINI 2 clinical trial data (NCT00783692) to assess whether
these differences were related to differences in measured VDZ
concentrations (exposure-efficacy) and whether the CDST pre-
dicts differences in rapidity of onset of action. We subsequently
performed a second external validation of the CDST based on data
from a prospective cohort study (GETAID) and then, using data
from both the GETAID and VICTORY cohorts, assessed whether
the CDST accurately identified patients who might benefit from
dose intensification. Finally, we evaluated whether the CDST es-
timated the likelihood of surgery for CD while on VDZ, which is of
importance when determining the incremental value of aggressive

treatment-monitoring approaches.

2 | METHODS
2.1 | Data Sources and Participants

Methodology for the development and validation of our CDST has
been published previously.®® In the current study, individual partici-
pant data from the phase 3 VDZ in CD trial (GEMINI 2) were used
in combination with observational cohort data from the VICTORY
consortium and GETAID collaboration.**> A treat-straight-through
cohort was created from the GEMINI 2 clinical trial programs to
mimic an observational cohort design. Patients from VICTORY and
GETAID were included if they had started VDZ therapy for clinically
or endoscopically active CD, had a follow-up clinical or endoscopic
assessment of disease activity after VDZ initiation, and had baseline
data available to calculate the CDST.

2.2 | Clinical decision support tool
The CDST is calculated using the following five variables:

No prior bowel surgery (+2 points).

No prior TNF-antagonist therapy (+3 points).

No prior fistulising disease (+2 points).

Baseline albumin (+0.4 points per g/L).

Baseline C-reactive protein (-0.5 points if 3.0-10.0 mg/L; -3.0
points if >10 mg/L).

RAESTE I

Patients with a score of 13 points or less are classified as low
probability, >13 to 19 points as intermediate probability and >19
points as high probability.13

2.3 | Outcomes

Our main objectives were to determine whether the previously
created and validated CDST predicted measured VDZ concentra-
tions (trough and peak) in the 52-week GEMINI 2 clinical trial and
whether differences in measured drug exposure corresponded to
differences in drug efficacy and rapidity of onset of action as as-
sessed by reductions in Harvey-Bradshaw Index (HBI) over time
(exposure-efficacy). The HBI was chosen given its widespread use
internationally in routine practice, its availability in the GETAID
cohort dataset, and its good correlation with the Crohn’s Disease
Activity Index.!® Secondary objectives were to (a) externally vali-
date the CDST in an independent multicentre cohort (GETAID
collaboration) and (b) determine whether the CDST identified

patients most likely to benefit from VDZ dose intensification for
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apparent lack of response. Finally, we assessed whether differ-
ences in predicted exposure-efficacy correlated with achievement
of endoscopic remission and the likelihood of undergoing surgery
for CD.

2.4 | VDZ Pharmacokinetics

VDZ concentrations were assessed in the GEMINI 2 trials using
serum samples with a direct VDZ capture PK assay. A sandwich
ELISA assay was used for quantifying VDZ in human serum. Serum
concentrations of VDZ were determined in accordance with good
laboratory practice. The lower limit of detection was 0.125 pg/mL.
Time points for trough concentration assessments taken 30 minutes
before VDZ infusions were weeks 0, 2, 6, 22 and 46. Additional con-
centration assessments were taken at weeks 4, 14, 38 and 52. Time
points for peak concentration assessments taken 2 hours post-infu-

sion were weeks 0, 2, 6, 22 and 46.

2.5 | Statistical analysis

First, we evaluated the relationship between CDST-defined
probability groups, changes in HBI scores and measured VDZ
concentrations using the entire 52-week GEMINI 2 study
dataset (exposure-efficacy relationship). Differences in me-
dian concentrations at each time point among the three prob-
ability groups were first assessed using nonparametric testing
(Kruskal-Wallis); pairwise comparisons were subsequently per-
formed for each group at each time point. A closed testing pro-
cedure was used to control the overall type | error such that
each of the pairwise comparisons was conducted at the 0.05
level with no P value adjustments if the initial omnibus hypoth-
eses that all of the probability groups showed equal (a) mean
HBI scores and (b) median measured VDZ concentrations were
first rejected at the 0.05 level. If the omnibus comparison was
not significant at the 5% level, subsequent pairwise compari-
sons were not performed.

Second, we re-validated the CDST in the GETAID cohort for
predicting differences in week 14 remission rates between pa-
tients classified as low probability and intermediate-high proba-
bility. Intermediate- and high-probability patients were pooled
in the GETAID cohort for comparison because of the low num-
ber of patients being classified as high probability (<10%) in this
cohort. Week 14 was chosen for analysis because it is specified
in US Food and Drug Administration (FDA) labelling as the most
appropriate time for evaluation of the success of induction ther-
apy. Furthermore, over 90% of the GETAID cohort had prior TNF-
antagonist exposure, and prior subgroup analyses of GEMINI
have observed that these patients require at least 10 weeks of
exposure to observe meaningful differences in remission rates
compared to placebo.'” Secondary analyses were performed com-

paring changes in HBI over time and rates of clinical remission and
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corticosteroid-free remission at weeks 6, 14, 22 and 30. Sensitivity
analyses were done limiting the analyses to patients receiving Q8
week VDZ maintenance, as European labelling allows for an addi-
tional dose to be given at week 10 in patients with a suboptimal
induction response. Categorical data were compared using chi-
square or Fisher’s exact test.

We then assessed response to VDZ dose intensification in the
GETAID cohort and VICTORY consortium according to the CDST-
defined baseline probability of response (low vs intermediate-high)
to confirm whether the exposure-efficacy relationship observed
could be modified by higher predicted drug exposure. The deci-
sion to dose escalate was made clinically by treating providers
without consideration for CDST-defined probability of response
as the providers were unaware of how the different variables were
used to generate a score and how that CDST score might classify
a patient’s probability of response. Our a priori hypothesis was
that the low-probability and possibly the intermediate-probability
groups would most likely benefit from an extra infusion at week
10 or interval shortening to Q4 or Q6 weeks given that these pa-
tients would have lower drug exposure than the high-probability
group. In the GETAID cohort, response to interval shortening was
assessed using pre- and post-interval shortening HBI scores. In the
VICTORY consortium, response was assessed using the physician
global assessment, with a clinically meaningful response defined
as a >50% reduction in symptom activity post-interval shortening.
Within-patient and within-group changes in HBI were assessed
using repeated-measure analysis of variance with the group-time
interaction function.

Finally, in our prior publication, we observed differences in
week 26 endoscopic remission rates according to CDST strata.
Using data from the most recent VICTORY consortium cohort da-
tabase, we assessed differences in 52-week cumulative rates of
endoscopic remission (absence of ulcers) across probability groups
among patients undergoing endoscopic follow-up, and whether
these differences in endoscopic remission corresponded to dif-
ferences in rates of surgery between the high-probability group
and the intermediate- or low-probability groups (exposure-ef-
ficacy-complication relationship). This relationship was initially
assessed by groupwise and pairwise log-rank analyses and uni-
variable Cox proportional hazard analyses. Adjustment for hazard
ratio (HR) estimates was then performed for the covariates known
to influence risk of surgery that were not already included in the
baseline prediction model, including disease duration >2 years,
ileal disease location, age >60 years, prior CD-related hospitalisa-

tion and smoking status.

2.6 | Ethics compliance statement

VICTORY consortium and GETAID collaboration datasets were col-
lected after ethics/IRB approval at all participating sites. GEMINI data
were collected as part of the phase 3 clinical trial (NCT00783692)

with corresponding ethics/IRB approval. All authors had access to
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the study data results and have reviewed and approved the final
manuscript.

3 | RESULTS
3.1 | Patient characteristics

The VICTORY consortium and GETAID populations had higher pro-
portions of TNF-antagonist-exposed and female patients, and the
participants were slightly older with longer disease duration at the
time of VDZ treatment than subjects in the GEMINI 2 clinical trial
(Table 1). Importantly, of the 173 CD patients in the GETAID cohort,
only 55 had all the necessary baseline variables for calculation of
the CDST. However, the patients with complete data had character-
istics similar to the excluded patients (P > 0.20 for all comparisons;
Table 1).

3.2 | VDZ Exposure and Onset of Action

In the GEMINI 2 cohort, a significant linear trend was observed
for measured VDZ concentrations when stratified by the CDST
(Figure 1, Table S1). This observation was significant through
week 52 of the study and was associated with significant

TABLE 1 Demographics of cohorts used for current analyses

VICTORY Consortium

DULAI ET AL.

differences in rapidity of onset of action and reduction in HBI
(Figure 2, Table S2). Rates of anti-drug antibody formation were
comparable between the low (n = 9/226, 3.98%), intermediate
(n = 20/414, 4.83%) and high (n = 4/174, 2.30%) probability of
response groups.

There was no catch-up in HBI reductions in the low-probability
group compared with the intermediate, or the intermediate com-
pared with the high-probability group, and significant differences in
HBI reductions from baseline remained at week 52. No significant
differences between the probability groups were observed for con-

comitant use of steroids or immunomodulators.

3.3 | GETAID Cohort

Rates of clinical remission at week 14 in the GETAID cohort were
significantly higher among the intermediate or high-probability
patients compared with the low-probability patients (P = 0.04).
Similar trends were also observed at weeks 22 and 30 for both
clinical remission and corticosteroid-free clinical remission
(Figure 3A,B). Analysis of changes in mean HBI scores over time
showed a significant reduction in HBI in the low-probability
and intermediate- or high-probability groups (P < 0.01). Among
patients receiving standard VDZ induction and every 8-week
maintenance dosing (with no week 10 infusion), a significant

GETAID cohort

Entire cohort
GEMINI 2 (n=814) (n=659)

Included cohort

Female sex, n (%) 435 (53) 381 (58)
Mean age, y (SD) 35.5(11.9) 40 (15.4)
Mean BMI, kg/m? (SD) 24.0 (6.0) 25.5(6.9)
Mean disease duration, y (SD) 9.1(7.5) 14.2 (11.2)
Prior TNFa-antagonist 535 (66) 598 (91)
exposure, n (%)
Prior TNFa-antagonist failure, 497 (61) 497 (75)
n (%)
Median CRP, mg/L (IQR) 10.6 (4.5-31.6) 4.7 (1-16.9)
Mean albumin, g/L (SD) 34.9 (5.7) 38.7 (5.4)
Disease location, n (%)
lleum only 141 (17) 104 (16)
Colon only 230 (28) 138 (21)
lleocolonic 443 (54) 413 (63)
Prior surgery for CD, n (%) 355 (44) 400 (61)
Prior fistulising disease, n (%) 297 (36) 240 (36)

Entire cohort

Included

(n =501) (n=173) cohort (n = 55)
280 (56) 109 (63) 34 (62)
39 (15.7) 37.3(11.8) 36.4(10.8)
25.3(6.9) 20.9 (3.9) 20.2 (3.5)
13.7 (11.1) 12.2 (7.6) 13.2(8.8)
452 (90) 172 (99) 55 (100)
379 (76) 134 (78) 41 (75)
4.4 (1-16.9) 18.4 (8.0-45.0) 33(8.0-50.0)
38.4(5.6) 31.4(7.6) 30.2 (6.8)
74 (15) 31(18) 10 (18)
105 (21) 37 (21) 16 (29)
318 (63) 94 (54) 29 (53)
293 (59) 84 (49) 27 (49)
178 (36) 57 (33) 20 (36)

Note: Patients were excluded from the VICTORY and GETAID cohorts for not having baseline laboratory test values (CRP or albumin) to calculate the
CDST. Patients in the VICTORY consortium were classified as follows: high-probability group (n = 131), intermediate-probability group (n = 281), low-
probability group (n = 89). Patients in the GETAID cohort were classified as follows: high-probability group (n = 3); intermediate-probability group

(n = 24); low-probability group (n = 28). Because of the small sample size of the high-probability group in GETAID (a highly refractory population early

in the period during which vedolizumab became available), it was combined with the intermediate-probability group for analyses.
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FIGURE 1 GEMINI 2 clinical trial 52-week vedolizumab serum drug concentrations stratified by CDST. ®All values in table are median
VDZ concentration (ug/mL) (IQR); post-dose concentration was measured 2 h after dosing. "Low probability; <13 points in CDST model at
baseline. ‘Intermediate probability; >13 to <19 points in CDST model at baseline. dHigh probability; >19 points in CDST model at baseline.

****P < 0.0001, ***P < 0.001, **P < 0.01, and *P < 0.05. Bolded P values are statistically significant. CDST, clinical decision support tool; IQR,

interquartile range; PK, pharmacokinetics; VDZ, vedolizumab

group-time interaction for week 14 HBI reductions was observed,
and patients in the intermediate- or high-probability groups had
a more significant reduction in HBI during the first 14 weeks
of therapy than those in the low-probability group (P = 0.045)
(Figure 3C).

3.4 | Response to dose optimisation or interval
shortening for lack of response

The group-time interaction for reduction in HBI between the inter-
mediate- or high-probability groups and the low-probability group
was no longer significant after including low-probability patients
who were dose optimised early with a week 10 VDZ infusion (ex-
posure-efficacy-optimisation). There was also a numeric reduction
in HBI among low-probability patients requiring interval shorten-
ing, with no change in HBI among intermediate-probability patients
requiring interval shortening; however, this did not reach statisti-
cal significance (P > 0.20) (Figure 3D). None of the high-probability

patients in GETAID required interval shortening for apparent lack
of response.

In the VICTORY consortium, 38 patients underwent inter-
val shortening for apparent lack of response (n = 11 low probabil-
ity, n = 18 intermediate probability and n = 9 high probability). A
clinical response was seen in 46% (n = 5/11) of the low-probability
group, 39% (n = 7/18) of the intermediate-probability group and 0%
(n = 0/9) of the high-probability group (P = 0.038 for comparison of
high- or intermediate- vs low-probability groups).

3.5 | Endoscopic remission and progression
to surgery

In the VICTORY consortium, cumulative 12-month rates for en-
doscopic remission were numerically lower in the low-probability
group (35%) compared with the intermediate- (42%) or high-prob-
ability groups (53%). Likewise, cumulative 12-month rates for pro-

gression to surgery were numerically higher in the low-probability
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Harvey-Bradshaw index score stratified by probability of response
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FIGURE 2 GEMINI 2 clinical trial 52-week reduction in Harvey-Bradshaw Index stratified by CDST ?All values in table are mean HBI
(SE). "Low probability; <13 points in CDST model at baseline. “Intermediate probability; >13 to <19 points in CDST model at baseline. dHigh
probability; >19 points in CDST model at baseline. ****P < 0.0001, ***P < 0.001, and **P < 0.01. Bolded P values are statistically significant.
CDST, clinical decision support tool; HBI, Harvey-Bradshaw Index; LS, least-squares; SE, standard error; Wk, week

group (21%) compared with the intermediate- (17%) or high-proba-
bility groups (12%) (Figure 4).

After adjusting for disease duration >2 years, ileal disease lo-
cation history, age >60 years, prior CD-related hospitalisation, and
smoking status, the adjusted HR (aHR) for high- vs low- or interme-
diate-probability groups remained significant for stratification of
achieving endoscopic remission (aHR 2.06, 95% Cl 1.33-3.21) and
risk of surgery while on VDZ (aHR 0.50, 95% Cl 0.26-0.95). The in-
termediate-probability group was significantly more likely to achieve
endoscopic remission (aHR 2.47, 95% Cl 1.26-4.87) vs the low-prob-
ability group; however, no significant difference was observed in risk
of surgery between these two groups (aHR 0.86, 95% CI 0.51-1.47).

4 | DISCUSSION
Although the introduction of biologic therapy has greatly improved
the management of CD, fewer than one-third of patients treated with

a TNF antagonist, VDZ, or ustekinumab achieve corticosteroid-free

clinical remission 1 year following initiation of therapy. The reasons
for this unsatisfactory circumstance are complex and include disease
heterogeneity, delayed initiation of therapy, drug sensitisation, de-
velopment of disease-related complications and adverse effects of
medical therapy. However, irrespective of specific causes, low ef-
ficacy rates translate into poor incremental cost-effectiveness es-
timates and reluctance by payers to fund these therapies. One of
the fundamental concepts of personalised medicine is identification
of patients who are more likely to respond to a specific therapy.
Accordingly, we previously developed and validated a CDST for
predicting response to VDZ therapy in CD. In the current study, we
extend the clinical utility of this CDST through several additional
analyses and an international collaboration between the VICTORY
consortium and GETAID investigators, which also benefited from ac-
cess to the phase 3 GEMINI trial data.

In the GEMINI 2 trial dataset, the CDST-defined response cat-
egories predicted highly significant differences in measured VDZ
exposure throughout the 52-week study, and this was observed

irrespective of whether VDZ exposure was measured at trough
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FIGURE 3 GETAID vedolizumab cohort treatment outcomes stratified by CDST. (A) Treatment outcomes stratified by CDST in overall
GETAID cohort. (B) Treatment outcomes stratified by CDST in GETAID cohort on Q8 week vedolizumab maintenance. (C) Reduction in HBI
stratified by CDST. (D) Reduction in HBI after vedolizumab interval shortening (escalation) stratified by CDST. Low probability; <13 points
in CDST model at baseline. Intermediate probability; >13 to <19 in CDST model at baseline. High probability; >19 points in CDST model at
baseline. *P < 0.05. Abbreviations: CDST, clinical decision support tool; HBI, Harvey-Bradshaw index; Q8, every 8 weeks; REM, remission;
SF-REM, steroid-free remission. High-probability group (n = 3); intermediate-probability group (n = 24); low-probability group (n = 28).
Because of the small sample size of the high-probability group (a highly refractory population early in the period during which vedolizumab
became available), it was combined with the intermediate-probability group for analyses

(pre-dose), peak (2-hour post-dose) or midway between infusions.
Most notably, the measured week 6 trough VDZ concentrations in
the CDST-defined low- and high-probability response groups from
the GEMINI 2 cohort had non-overlapping interquartile ranges,
with a twofold higher median concentration being observed in
the high-probability group. In the GEMINI 2 trial dataset, we also
observed that the CDST-defined response categories predicted
highly significant differences in rapidity of onset of action and ab-
solute reductions in HBI throughout the 52-week study. Specifically,
throughout the first 14 weeks of VDZ treatment, the high-probabil-
ity response group had at least a twofold increased reduction in HBI
from baseline compared with the low-probability response group
(P < 0.001). Together these observations demonstrate a relationship
between CDST-defined probability groups, VDZ exposure, and ra-
pidity of onset of action and an ability to identify patients undergo-
ing VDZ therapy who will have low drug exposure and slower onset
of action, and therefore may benefit from early dose intensification.

In the VICTORY and GETAID cohorts, we observed the CDST

to predict differences in VDZ response comprising both rapidity of

onset of action and overall effectiveness as defined by both symp-
tomatic and endoscopic remission rates. In the VICTORY cohort,
rates of endoscopic remission were significantly different between
probability groups as defined by the CDST, and this predicted dif-
ference between CDST-defined response groups remained signifi-
cant even after accounting for factors known to influence disease
outcomes. In the GETAID cohort, rates of clinical remission at week
14 were significantly different between the CDST-defined low- and
intermediate- or high-probability groups, and we observed signifi-
cant differences in rapidity of onset of action between these groups
as measured by reductions in HBI through 14 weeks of therapy.
Using the GETAID cohort, we expanded on our observations from
the GEMINI 2 cohort by observing that these differences in onset
of action between the CDST-defined low and intermediate or high
probability of response groups appeared to be overcome by admin-
istration of a week 10 infusion. Using the VICTORY cohort, we also
observed that only the low and intermediate probability of response
groups benefited from VDZ interval shortening for nonresponse.

Collectively, these findings provide further evidence of the validity
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of the CDST across diverse CD patient populations and its potential
application to identify CD patients starting VDZ therapy who could
potentially benefit from early dose optimisation through a week 10
infusion and/or shortening of VDZ maintenance intervals. However,
this strategy requires further validation in prospective studies. It is
also important to clarify that CD labelling in the European Union in-
cludes administration of an additional week 10 dose of VDZ; how-
ever, this is not authorised in labelling in North America, including
the United States.

Another important finding of the study was that the CDST
seemed to effectively predict “hard endpoints” such as endoscopic
remission and CD-related surgery. Although other tools have been
developed to prognosticate overall risk of complications among CD

patients to help guide patient discussions for starting biologics,*®?

it is difficult to know who remains at risk for disease-related compli-
cations after biologic initiation.?° We observed the low and interme-
diate CDST groups of VDZ therapy patients to be significantly less
likely to achieve endoscopic remission and more likely to undergo
surgery relative to the high CDST group. Given the observations
made for variability in measured VDZ exposure, onset of action, re-
sponse to interval shortening for the low-probability patients, and
endoscopic remission across CDST groups, it could be hypothesised
that VDZ dose optimisation in low and intermediate CDST groups
could be effective in off-setting the increased risk for surgery ob-
served by optimising the achievement of endoscopic remission, an
endpoint associated with risk of disease-related complications. This
concept, however, requires formal assessment in a well-designed
phase 3 trial similar to REACT,?! and it is worth noting that despite
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a significant difference in endoscopic remission rates between the
low and intermediate CDST groups, no significant difference was
observed for risk of surgery between these groups.

Our study has several strengths, including the multinational vali-
dation in mixed practice settings and extension of CDST predictions
to VDZ exposure, onset of action, response to interval shortening
and risk of surgery. Several limitations, however, require acknowl-
edgment. Post hoc analyses of clinical trial datasets have inherent
limitations that prevent definitive conclusions, and real-world data
have inherent limitations in collection methods and consistency of
assessments that may have biased the results. No specific or consis-
tent timing was applied for the assessment of response to interval
shortening in the VICTORY consortium, and the physician global
assessment was used, which carries a risk for misclassification.
The GETAID cohort was an early, treatment-refractory population,
and only a subset had all necessary data to calculate the CDST.
Therefore, the analyses were limited to a subset of patients, which
could still introduce a selection bias, and significance in comparisons
was not observed beyond week 14. Further analyses are likely there-
fore still needed to fully capture the validity of this CDST to assist
in treatment optimisation, particularly with regard to the use of a
week 10 dose for optimisation. Accordingly, well-designed phase 3
trials focusing on optimisation of disease outcomes and treatment
response for VDZ using the CDST as an enrichment or stratification
tool could help overcome the current gap in personalised medicine
for inflammatory bowel disease.

In conclusion, the previously built CDST for VDZ in CD appears
to be valid across multiple cohorts and has significant prognostic
and predictive capacity to guide therapeutic decisions in routine
practice. Patients deemed low probability for response to VDZ may
potentially benefit from a week 10 dose to optimise drug exposure
and rapidity of onset of action. When implementing aggressive treat-
to-target monitoring strategies, low- or intermediate-probability pa-
tients may benefit most from this strategy, and healthcare systems
may consider stratified follow-up intervals based on probability of
response. Finally, among high-probability patients, we observed
rapid onset of action and high drug concentrations. If these patients
fail to respond to VDZ, it may be related to an immunologic or ge-
netic mechanism, and further studies are needed to help identify
additive biomarkers to further optimise the predictive capacity of
the CDST for VDZ.
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