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Abstract

Background and Aims: Therapeutic drug monitoring is used to optimize anti-tumour necrosis factor biologic effectiveness in inflammatory
bowel disease, but its role with other biological classes is unclear. This study explores relationships between post-induction vedolizumab trough
concentrations and biochemical outcomes in a real-world study of individuals with inflammatory bowel disease.

Methods: This retrospective analysis of data from a national patient support program between 2018 and 2020, included 436 individuals with
Crohn's disease or ulcerative colitis receiving vedolizumab. Optimal vedolizumab concentration thresholds (at weeks 6 and 14) were determined
based on their ability to predict biochemical normalization (week 30 faecal calprotectin [<250 pg/gl, C-reactive protein [<5 mg/ll). Thresholds best
associated with each outcome were evaluated in multivariate analyses.

Results: Among patients with Crohn’s disease, week 6 serum vedolizumab concentrations (>41.65 ug/ml) predicted normalization defined by
C-reactive protein: Spearman correlation coefficient [p] = —0.26, P = 0.002 and multivariate analysis (MVA)—OR: 3.22, 95% CI: 1.32-787, P
= 0.01, and at week 14 (>22.25 ug/ml): p = -0.38, P < 0.0001, and MVA—OR: 3.21, 95% CI: 1.26-8.17 but not faecal calprotectin. Similarly,
among patients with ulcerative colitis, week 6 vedolizumab concentrations (>39.65 g/ml) predicted normalization defined by C-reactive protein:
p =-0.26, P=0.005 and MVA—OR: 4.03, 95% Cl: 1.30-12.52, P = 0.016, and at week 14 (>17.35 pg/ml): p = -0.39, P = 0.0001 and MVA—OR:
6.95, 95% Cl: 1.81-26.77, P = 0.005, but not faecal calprotectin.

Conclusions: Induction and post-induction serum vedolizumab were not consistently associated with biochemical normalization. As such, pro-
active therapeutic drug monitoring for vedolizumab should not be routinely incorporated in a treat to target strategy for inflammatory bowel
disease.

Clinical Trial Registration Number: NCT04567628.
Key words: inflammatory bowel disease; vedolizumab; therapeutic drug monitoring.

Introduction TDM have been investigated as strategies to improve clinical
outcomes in individuals receiving anti-TNF therapies, only re-
active TDM is currently considered a standard of care.®'° The
value of TDM in other biologic treatment classes, however, is
not well understood.*!-20

Vedolizumab is a gut selective, anti-lymphocyte trafficking,
monoclonal antibody against a,f, integrin approved for the
treatment of moderately to severely active UC and CD. Pivotal
randomized, placebo-controlled trials in individuals with
UC (GEMINI 1) and CD (GEMINI 2 and 3) demonstrated
a relationship between increased serum vedolizumab trough
concentrations (VT Cs) and achievement of clinical remission

While anti-tumour necrosis factor (TNF) therapies have been
a mainstay treatment of inflammatory bowel disease (IBD),
newer biologic therapies directed against alternate molecular
targets are now available for individuals with Crohn’s dis-
ease (CD) and ulcerative colitis (UC).'** With an increasing
number of treatment options, there is a need to optimize
use of each therapeutic class.’ Therapeutic drug monitoring
(TDM) has been used to guide clinical decision-making after
individuals experience a loss of response (ie, reactive TDM) or
when aiming to predict treatment benefit or avoid loss of re-
sponse (ie, proactive TDM). While both reactive and proactive
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in both induction and maintenance phases.>*?!-2} Further post-
hoc exploration of GEMINI 1 data found that individuals
with UC with post-induction VTC levels in the upper quar-
tile ranges had higher rates of deep remission at a year of
follow-up, compared with those in the lowest quartile.?**

Although subsequent smaller studies have evaluated pro-
active TDM, the role of routine monitoring of vedolizumab
VTC in practice remains unclear.!>!* The optimal timing and
target VICs to predict clinical, endoscopic, or biochemical
outcomes, and inform clinical management strategies, have
yet to be established due to discrepant reports in the litera-
ture.!>1326-39 Further studies leveraging larger and more di-
verse real-world populations are warranted. This analysis uses
data captured by a Canada-wide patient support program to
explore the value of post-induction VIC as a predictor of
biochemical normalization, measured by faecal calprotectin
(FCP) and C-reactive protein (CRP).

Methods

Study setting and population

All patients receiving commercial vedolizumab treatment in
Canada participated in a nation-wide patient support pro-
gram, developed by Takeda Canada Inc. to facilitate access
and delivery of therapy. Sequential patients were included
if they entered the patient support program between March
2018 and October 2020, during which time access to pro-
active TDM and biomarker testing from week 0 to week 30
was provided to all prescribing HCPs and patients receiving
vedolizumab as part of a standard service offering.

Cohort selection

Individuals received 300 mg of vedolizumab by intravenous
infusion at weeks 0, 2, and 6 as induction. As maintenance
therapy, individuals then received 300 mg of intravenous
vedolizumab every 8 weeks. No patients in this cohort re-
ceived subcutaneous vedolizumab. Treatment start date, end
date (where relevant), and infusion interval were recorded.
To maximize sample sizes for each analysis, individuals were
grouped based on the availability of complete data for each
predictor and outcome combination. The two predictors
considered were weeks 6 VIC and 14 VTC. Outcomes
explored for each predictor were week 30 FCP and week 30
CRP. This resulted in four analysis groups, each with com-
plete data for a specific combination of predictor and out-
come. Analysis group 1 included patients with complete week
6 VIC and week 30 CRP (CRP analysis group 1) or FCP
(FCP analysis group 1). Analysis group 2 included patients
with complete week 14 VTC and week 30 CRP (CRP analysis
group 2) or FCP (FCP analysis group 2). Patients could have
had complete data for multiple combinations of predictors
and outcomes. In such cases, they were included in all rele-
vant analysis groups.

Clinical features

Baseline features collected included age, sex, disease type (CD
or UC), duration of disease prior to starting vedolizumab
treatment (years), prior biologic therapy (yes/no), CRP
(mg/L), FCP (pg/g), albumin (g/l), and disease scores (Harvey—
Bradshaw Index [HBI] for individuals with CD, and Partial
Mayo Score [PMS] for those with UC). Blood measures were
collected no more than one calendar day prior to vedolizumab

infusion. Stool samples were within 2 weeks of infusion. If
more than one sample was submitted within this window, a
mean value was recorded. Serum VTC was measured using
the vedolizumab Promonitor ELISA kit.

Outcomes

Biochemical normalization at week 30 post vedolizumab
treatment initiation was defined as CRP <5 mg/l or FCP <250
pg/g. Dose escalation was defined as a change of maintenance
dose interval frequency from 8 weeks to 4 weeks.

Statistical analysis

Descriptive statistics were used to characterize each analysis
group. Continuous data were described using median and
interquartile range (IQR) or mean and standard deviation
depending on the distribution of the data; the Shapiro-Wilk
test was used to test for normal distribution. Categorical
variables were described using proportions in relation to their
respective analysis group. No missing data were imputed.

Outcome analyses

Relationships between VTC (weeks 6 or 14) and clinical
outcomes were analysed using Spearman’s rank correlation
coefficient. These relationships were further explored by
comparing VTC (weeks 6 or 14) between individuals who
did or did not achieve biochemical normalization, as meas-
ured by CRP or FCP using the Mann-Whitney U test. If a
significant relationship was not found, no further analyses
were completed. If a significant relationship was found,
receiver-operating characteristic (ROC) curve analyses were
constructed to establish the optimal cut-offs for vedolizumab
TDM at week 6 and week 14 based on their prediction of CRP
or FCP normalization. Univariate and multivariate analyses
by logistic regression, using the determined thresholds, were
performed to analyse potential factors that may influence the
main outcome variables. Covariates were selected based on
clinical significance and relationships described in existing lit-
erature.?”?32 These included age (years), sex, week 0 albumin
(g/l; only for TDM models), disease duration (years), and bio-
logic treatment exposure.

Sensitivity analyses

To understand the potential impact of including patients with
FCP and CRP biomarker levels already below the defined
thresholds at the time of first vedolizumab infusion, a sensi-
tivity analysis was conducted in which patients were excluded
from the Spearman’s correlation coefficient analyses if they
had normalized biomarkers at baseline. Additionally, some
patients received a week 10 dose of Vedolizumab. To account
for this, an additional sensitivity analysis was conducted, ex-
cluding these patients from the Spearman’s correlation coef-
ficient analyses.

Ethical statement

This study was conducted in accordance with the requirements
of the study protocol which was approved by Veritas
Independent Review Board and also in accordance with: the
ethical principles that have their origin in the Declaration of
Helsinki; the International Conference on Harmonisation, E6
Good Clinical Practice: Consolidated Guideline; guidelines for
good pharmacoepidemiology (GPP); and all applicable laws
and regulations, including, without limitation, data privacy

202 J9qWIBAON GZ U0 1saNnb Aq 6ZE¥€9./06Z/1/L/91014e/B.0l/w0o"dno-olwapeoe//:sdiy WwoJy papeojumod



292 Journal of the Canadian Association of Gastroenterology, 2024, Vol. 7, No. 4

laws, clinical trial disclosure laws, and regulations, to protect
the rights, safety, privacy, and well-being of study participants.

Results

Patient characteristics

A total of 436 individuals with IBD participated in the TDM
offering of the patient support program between 2018 and
2020 and were included in the analyses (222 with UC and
214 with CD) (Table 1). Individuals with UC more often re-
ceived vedolizumab as their first biological treatment than
individuals with CD. At baseline, individuals with UC had
higher levels of FCP than those with CD (Table 1).

Treatment outcomes

The proportion of individuals with biochemical normaliza-
tion as measured by CRP <5 mg/l rose in the early weeks of
treatment and then remained stable, while the proportion
with biochemical normalization as measured by FCP <250
pg/g increased progressively over the 30 weeks (Figure 1).
82% (358/436) of individuals with CD and UC in this study
remained on vedolizumab treatment until at least week 30,
and 28% (121/436) dose escalated prior to week 30. CRP
was successfully tested and reported for 56% of included
patients at week 30, and FCP was successfully tested and re-
ported for 39% of included patients at week 30. Individuals
with CD had higher measured Week 30 FCP levels than those
with UC (Table 2).

Week 6 VTC (analysis group 1)

There were 248 individuals (115 with UC and 133 with CD)
with complete week 6 VI'C and week 30 CRP measurements
(“CRP analysis group 1”) and 170 individuals (82 with UC

Table 1. Baseline and clinicodemographics in all patients.

and 88 with CD) with complete data for week 6 VTC and
week 30 FCP (“FCP analysis group 17).

CRP analysis group 1

Week 6 VTC was associated with week 30 CRP in individuals
with CD (Spearman correlation coefficient [p] = -0.26, P =
0.002; Table S1). Individuals with CD achieving week 30 CRP
normalization had higher week 6 VTC levels than those who
did not (median [IQR]: 45.9 [31.8,63.1] vs. 32.0 [26.8,46.8],
P =0.006; Table S2). The optimal week 6 VTC threshold best
predicting CRP normalization at week 30 in individuals with
CD was 41.65 pg/ml (AUROC [95% CIJ: 0.65 [0.55, 0.75],
sensitivity, specificity: 0.60, 0.66, P = 0.003; Table S3) which
remained significant in multivariate analysis (OR: 3.22, 95%
CI: 1.32-7.87, P = 0.010; Table 3).

Among individuals with UC, week 6 VITC was associ-
ated with week 30 CRP (p = -0.26, P = 0.005; Table S1).
Individuals with UC achieving normalization by week 30
CRP had higher week 6 VTC than those who did not (me-
dian [IQR]: 41.6 [28.7,55.1] vs. 32.4 [16.8,45.7], P = 0.019;
Table S2). An optimal week 6 VTC threshold of 39.65 pg/ml
predicted normalization by week 30 CRP in individuals with
UC (AUROC [95% CIJ: 0.64 [0.52, 0.75], sensitivity, speci-
ficity: 0.56,0.72, P = 0.009; Table S3). This remained signifi-
cant in multivariate analysis (OR: 4.03, 95% CI: 1.30-12.52,
P =0.016; Table 3).

FCP analysis group 1

Week 6 VIC was associated with week 30 FCP among
individuals with CD (p = -0.28, P = 0.0075; Table S1).
Individuals with CD achieving normalization by week 30
FCP had higher week 6 VTC than those who did not (me-
dian [IQR]: 51.9 [37.7, 67.4] vs. 38.6 [26.9, 53.6], P =

Total study cohort (N = 436)

Individuals with Crohn’s disease (N = 214) Individuals with ulcerative colitis (N = 222)

Sex (% female), N (%) 119 (55.6%) 102 (46.0%)
Age (years)

N 214 222

Median (IQR) 48.5 (36.0,61.0) 44.0 (32.0,61.8)
Biologic treatment exposure (bio-naive), N (%) 89 (41.6%) 120 (54.1%)
Disease duration (>2 years), N (%) 170 (79.4%) 159 (71.6%)
Week 0 albumin (g/1)

N 178 150

Median (IQR) 42.0 (40.0, 44.0) 42.0 (40.0, 44.0)
Week 0 FCP (pg/g)

N 92 91

Median (IQR) 522.0(179.3,1250.3) 977.0 (322.0, 3196.5)
Week 0 CRP (mg/l)

N 185 155

Median (IQR) 3.0 (1.0,7.0) 2.0 (1.0, 6.0)
Week 0 disease score HBI PMS

N 119 97

Median (IQR) 5.0 (3.0, 8.0) 4.0 (2.0, 6.0)

CRP, C-reactive protein; FCP, faecal calprotectiny HBI, Harvey—Bradshaw Index; PMS, Partial Mayo Score.
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Figure 1. Percentage of patients in normalization by FCP and CRP. CRR C-reactive protein; FCR faecal calprotectin. Normalization defined as week 30

FCP <250 pg/g and CRP <5 mg/l.

Table 2. Biochemical and clinical outcomes and treatment information in all patients.

Total study cohort (N = 436)

Individuals with Crohn’s disease (N = 214) Individuals with ulcerative colitis (N = 222)

Week 30 FCP (ng/g)

N 88 82

Median (IQR) 292.5 (86.3,1005.0) 138.5 (41.5,425.0)

Remitters N (%) 43 (48.9%) 54 (65.9%)
Week 30 CRP (mg/l)

N 133 115

Median (IQR) 3.0 (1.0, 6.0) 2.0 (1.0, 5.0)

Remitters N (%) 89 (66.9%) 79 (68.7%)
Week 30 disease score HBI PMS

N 122 103

Median (IQR) 4.0 (2.0, 6.0) 1.0 (0.0, 3.0)

Remitters N (%) 74 (60.7%) 75 (72.8%)

CRP, C-reactive protein; FCP, faecal calprotectiny HBI, Harvey-Bradshaw Index; PMS, Partial Mayo Score.
Normalization defined as week 30 FCP <250 pg/g, CRP <5 mg/l, HBI <5, PMS <3.

0.007; Table S2). A week 6 VTC threshold of 43.15 pg/ml
(AUROC [95% CI]: 0.67 [0.55, 0.78], sensitivity, specificity:
0.67,0.67, P = 0.004) best predicted normalization by FCP in
individuals with CD (Table S3), but this did not remain sig-
nificant in multivariate analysis (Table 3). Baseline albumin
was independently associated with week 30 FCP normaliza-
tion in individuals with CD (OR: 1.24, 95% CI: 1.03-1.49,
P = 0.026; Table 3).

Significant relationships between week 6 VIC and week
30 FCP were not observed in individuals with UC (Table S1).

Week 14 VTC (analysis group 2)

There were 210 individuals (119 with CD and 91 with UC)
with week 14 VTC and week 30 CRP (“CRP analysis group
2”) and 144 individuals (79 with CD and 65 with UC) with
complete data for week 14 VTC and week 30 FCP (“FCP
analysis group 2”).

CRP analysis group 2

Week 14 VTC was significantly associated with week 30 CRP
in individuals with CD (o = -0.38, P < 0.0001; Table S1).
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Individuals with CD who did achieve week 30 CRP normal-
ization had higher week 14 VTC levels than those that did
not achieve normalization (median [IQR]: 20.4 [12.7, 31.0]
vs. 14.9 [8.5, 19.0] P = 0.004; Table S2). A week 14 VTC
threshold of >22.25 pg/ml (AUROC [95% CI]: 0.66 [0.56,
0.76], sensitivity, specificity: 0.48, 0.83, P = 0.002) best
predicted week 30 CRP normalization in individuals with CD
(Table S3) and remained significant in multivariate analysis
(OR: 3.21,95% CI: 1.26-8.17, P = 0.010; Table 4).

Among individuals with UC, week 14 VT C was significantly
associated with week 30 CRP (p = -0.39, P = 0.0001; Table
$1). Individuals with UC who achieved week 30 CRP normal-
ization had higher week 14 VTC levels than those who did
not (median [IQR]: 20.5 [10.8, 30.4] vs. 13.7 [8.4,17.0], P =
0.006; Table S2). A week 14 VTC threshold of >17.35 pg/mL
(AUROC [95% CIJ: 0.68 [0.56, 0.80], sensitivity, specificity:

0.59, 0.82, P = 0.003) in individuals with UC best predicted
week 30 CRP normalization (Table S3) and remained signifi-
cant in multivariate analysis (OR: 6.95,95% CI: 1.81-26.77,
P =0.005; Table 4).

FCP analysis group 2

Week 14 VTC levels were significantly associated with week
30 FCP in individuals with CD (p = -0.32, P = 0.0036; Table
S1). Individuals with CD achieving week 30 FCP normaliza-
tion had higher measured week 14 VTC levels than those who
did not (median [IQR]: 22.0 [14.8, 34.0] vs. 14.8 [9.4, 20.1],
P = 0.004; Table S2). The determined optimal week 14 VTC
threshold best predicting FCP normalization in individuals
with CD was 18.10 pg/ml (AUROC [95% CI]: 0.69 [0.57,
0.81], sensitivity, specificity: 0.68, 0.71, P = 0.002; Table S3)
but was not significant after controlling for clinically relevant

Table 3. Multivariate analyses of week 6 VTC values using the determined threshold, potential covariates, and week 30 FCP or week 30 CRP.

CRP analysis group 1

FCP analysis group 1

Individuals with Crohn’s

Individuals with ulcerative Individuals with Crohn’s

disease colitis disease
Variables OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value
Week 6 VTC threshold 3.22(1.32,7.87) 0.010 4.03 (1.30,12.52) 0.016 1.59 (0.54,4.72) 0.400
l:é(l:;:lS pg/ml (CD)
CRP:

> 41.65 pg/ml (CD)
>39.65 pg/ml (UC)

Age (years)

Sex (female vs male)

Disease duration (>2 years vs <2 years)

Biologic treatment exposure (bio-naive vs bio-exposed)

0.98 (0.96, 1.01
1.01 (0.44, 2.31
Week 0 albumin (g/1) 0.97 (0.88, 1.06
1.17 (0.43,3.13
1.63 (0.69, 3.86

0.268  1.002 (0.98,1.03) 0.858  1.01(0.97,1.05) 0.662
0.983  0.69(0.23,2.02) 0.496  2.74(0.94,8.02) 0.065
0.471  1.007 (0.92,1.11)  0.880  1.24 (1.03,1.49) 0.026
0.760  0.82(0.27,2.46) 0.726  0.84(0.26,2.76) 0.773
0.266  1.15(0.43,3.09) 0.782  1.18(0.40,3.47) 0.761

CD, Crohn’s disease; CRP, C-reactive protein; FCP, faecal calprotectin; UC, ulcerative colitis; VTC, vedolizumab trough concentration.

Bold P values indicate statistical significance at P < 0.05.
Italicized variables are the reference for each analysis.

Table 4. Multivariate analyses of week 14 VTC values using the determined threshold, potential covariates, and week 30 FCP or week 30 CRP.

CRP analysis group 2

FCP analysis group 2

Individuals with Crohn’s

Individuals with Crohn’s
disease

Individuals with ulcerative
colitis

P-value OR (95% CI) P-value OR (95% CI) P-value

disease
Variables OR (95% CI)
Week 14 VTC Threshold 3.21(1.26,8.17)
FCP:
>18.10 pg/ml (CD)
CRP:

>22.25 pg/ml (CD)
>17.35 pg/ml (UC)

Age (years)

Sex (female vs male)

Disease duration (>2 years vs <2 years)

Biologic treatment exposure (bio-naive vs bio-exposed)

0.99 (0.96, 1.02
1.10 (0.46, 2.60
Week 0 albumin (g/1) 1.00 (0.91, 1.09
1.63 (0.58, 4.63
1.49 (0.60, 3.70

0.010  6.95(1.81,26.77) 0.005  2.19 (0.66,7.32)  0.202

0.350  0.99(0.96,1.02)  0.635  1.00 (0.96,1.04)  0.840
0.843  0.88(0.27,2.84) 0.834  4.29(1.29,14.29) 0.018
0.971  0.98(0.88,1.09) 0.710  1.26 (1.01,1.57)  0.040
0361  0.72(0.20,2.57) 0.611  1.14 (0.32,4.00)  0.840
0.401  1.13(0.36,3.57) 0.840  1.58 (0.47,5.34)  0.462

CD, Crohn’s disease; CRP, C-reactive protein; FCP, faecal calprotectin; UC, ulcerative colitis; VTC, vedolizumab trough concentration.

Bold P values indicate statistical significance at P < 0.05.
Italicized variables are the reference for each analysis.
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Table 5. Sensitivity analysis of Spearman’s correlation between predictive variables in patients as per their week 30 FCP and week 30 CRP levels,
excluding patients with FCP and CRP biomarker levels below the defined thresholds at time of first vedolizumab infusion.

CRP analysis groups

FCP analysis groups

Individuals with Crohn’s

disease colitis

Individuals with ulcerative

Individuals with ulcerative
colitis

Individuals with Crohn’s
disease

Spearman correlation P-value Spearman correlation P-value Spearman correlation P-value Spearman correlation P-value

coefficient coefficient coefficient coefficient
Week 6 VIC -0.21 0.1 -0.12 0.39 -0.23 0.051 -0.21 0.076
(analysis
group 1)
Week 14 -0.37 0.0062 -0.43 0.0067 -0.31 0.011 0.0036 0.98
VTC (anal-
ysis group 2)

CRP, C-reactive protein; FCP, faecal calprotectiny VTC, vedolizumab trough concentration.

Units of measurement were as follows: VTC, pg/ml; FCP, pg/g; CRP, mg/l.

covariates (Table 4). Baseline albumin (OR: 1.26, 95%
CL:1.01-1.57, P = 0.040) and female sex (OR: 4.29, 95% CI:
1.29-14.29, P = 0.018), were independently associated with
FCP normalization in individuals with CD (Table 4).

Among individuals with UC, no significant relationship was
observed between week 14 VT C and week 30 FCP (Table S1).

When patients with normal FCP and CRP levels at the time
of first vedolizumab infusion were excluded from analysis,
Spearman correlation trends were similar to those estimated
in the primary analysis (Table 5). Although not all P-values
remained significant, this may have been due to a smaller
sample size and resultant lack of power to demonstrate an
effect.

Table S4 shows results from the Spearman correlation
conducted excluding patients who received a week 10 dose
of Vedolizumab. Trends were consistent with those observed
in the primary analyses and all P-values remained significant.

Additional analyses were conducted across all analysis
groups, using an FCP normalization definition of <100 pg/g
(data not shown) and similar results to those reported were
observed: when comparing week 6 VTC analysis group
1, individuals with CD achieving week 30 FCP normaliza-
tion also had higher week 6 VTC than those not with FCP
normalization (P = 0.02 when using the FCP normalization
definition of <100 pg/g, compared with P = 0.007 for FCP
normalization definition of <250 pg/g).

Discussion

This study explored the predictive value of clinical character-
istics and proactive TDM in a large-scale real-world cohort
of individuals with CD and UC treated with vedolizumab
who participated in a Canada-wide patient support program.
Optimal post-induction thresholds for VT C were determined
based on their ability to predict week 30 biochemical normal-
ization. VTC thresholds predicted week 30 CRP normaliza-
tion, but not FCP normalization.

FCP and CRP are non-invasive biomarkers commonly used
to guide clinical care in IBD. Serum CRP reflects systemic
inflammation, with lower specificity and sensitivity for gas-
trointestinal inflammation. Conversely, FCP is a more direct
measure of intestinal inflammation with high sensitivity, albeit
with lower specificity for mucosal inflammation, but requires
stool sampling and may have low adherence in practice.’*3*

Both CRP and FCP are addressed in the STRIDE-II treatment
guidelines, which recommend clinical response, biomarkers,
endoscopic healing, and measures of quality of life as short,
intermediate, and long-term therapeutic targets.>* The cur-
rent study focused on biomarker outcomes, given their ac-
cessibility and patient acceptability, acknowledging that
symptoms or patient-reported outcomes, while important,
may be discordant with more objective markers of disease
activity that are correlated with long-term disease outcomes.
The analyses presented here suggest that pharmacokinetic
predictors of normalization may differ between CD and UC
and vary depending on the biochemical outcome of interest.

VTC at weeks 6 and 14 of treatment predicted week 30
CRP but not FCP normalization for both individuals with CD
and UC. While the CRP cohorts analysed here were larger
than the FCP cohorts, previously published data have also
described an association between vedolizumab concentrations
and either CRP alone or a composite measure of CRP and
FCP.3¢4 In this study, VTC levels at either time point did not
correlate with week 30 FCP normalization in individuals with
UC. Given that there were fewer individuals with FCP than
with CRP data, this analysis may have been underpowered
to demonstrate an association. Further, as per the STRIDE-II
guidelines, normalization of CRP is considered a short-term
treatment target, while a reduction in calprotectin to ac-
ceptable levels is deemed an intermediate treatment target.
Therefore, outcome assessments at week 30 may not have
allowed for adequate FCP decrement.’*

Analyses from both GEMINI 1 and GEMINI 2 trials
found that standard dosing of vedolizumab resulted in near-
complete a3, receptor saturation.** Subsequent studies have
demonstrated that, in individuals with UC, vedolizumab
concentrations in the colonic mucosa correlate with serum
concentrations and suggest that non-response to vedolizumab
is not necessarily due to inadequate tissue exposure and
that dose escalation may not always be the solution to
non-response.*=

The ERELATE study reported that higher VTCs at weeks
6 and 10 were associated with clinical remission (defined
as complete resolution of symptoms according to the local
physician global assessment) at weeks 14 and 52, in UC
and CD.** CRP remission (using the same cut off of <5 mg/l
we used in this present manuscript) at week 14 was associ-
ated with VTC > 27.7 mg/l at week 6.** The ENTERPRET
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study (NCT03029143) investigated the potential benefit of
vedolizumab dose escalation in individuals with UC with high
clearance of vedolizumab at week 5 and clinical non-response
at week 6. Rates of clinical remission at week 30 were similar
between individuals with dose escalation and individuals with
standard dosing, suggesting a limited benefit of dose escala-
tion in early non-responders with UC, as measured by endo-
scopic or clinical response.® Similar results were observed in
the TUMMY study, a large prospective observational study
exploring the exposure-response relationship between VTC
and clinical remission which observed no significant corre-
lation between VTC and clinical remission across all patient
groups, corroborating the potentially limited value of dose
escalation based on VTC assessment.>

This study has several strengths and limitations. This
study utilizes nationwide real-world data and encompasses
all patients prescribed commercial vedolizumab in Canada
from 2015 to 2020. This ensures that participants represent
the diverse real-world IBD population, thereby augmenting
the study’s generalizability. IBD patients in Canada have ac-
cess to vedolizumab through both insurance and through a
compassionate use program, further adding to the study’s
generalizability. The large size of the cohort allowed for
the comparison of multiple disease, predictor, and outcome
combinations. Limitations associated with this study are typ-
ical of real-world datasets. This study used data that were
collected to support access to vedolizumab treatment or
voluntarily provided for research purposes. Notably, endo-
scopic data were not captured by the patient support pro-
gram and therefore were not included in analyses. While all
individuals analysed in this study came from the same patient
support program population, they did differ slightly between
analytic groups (while all patients could have had blood
taken as a convenience sample at the infusion centre prior
to therapy, there may be differences in individuals who did
or did not submit faecal samples) thus caution is warranted
when comparing results among analyses. Another potential
limitation relates to the primary definition of biomarker nor-
malization, which was defined irrespective of patients’ base-
line FCP and CRP levels, meaning that some patients may
have biomarker levels below the defined thresholds at time
of first vedolizumab infusion. Even though the indication for
vedolizumab is for the treatment of moderately to severely
active CD and UC, some patients may not have exhibited an
initial biochemical response if they were transferring from
existing conventional therapies, immunomodulators of anti-
TNF-alpha antagonists, due to intolerance or were already
concurrent corticosteroids, in which the goal of vedolizumab
would be to achieve corticosteroid free outcomes. To address
this potential limitation, a sensitivity analysis was conducted,
excluding patients with normal FCP and CRP at baseline
(213 patients had normal CRP, 51 patients had normal FCP
at baseline). The trends observed remained consistent with
the primary analyses, suggesting limited impact on the study
conclusions.

Additionally, it is possible that week 10 dosing of
vedolizumab in a subset of patients may have impacted week
14 VTC. A sensitivity analysis was conducted excluding 30
individuals who received a week 10 dose. Spearman correla-
tion coefficient analysis, trends, and P-values remained con-
sistent, therefore not altering the conclusions of this study.
Notably, endoscopic data, concomitant steroid exposure,
prednisone use, or smoking exposure were not captured by

the patient support program and therefore were not included
in analyses.

Representative real-world data are required to understand
vedolizumab TDM or other predictive tools in clinical prac-
tice. The results of this nationwide real-world study demon-
strate that induction and post-induction serum vedolizumab
concentrations are not consistently associated with bio-
chemical (CRP and FCP) normalization in individuals with
Crohn’s disease and ulcerative colitis. As such, this study does
not support the use of proactive therapeutic drug monitoring,
during induction, for vedolizumab as a treat to target strategy
for those with IBD.

Supplementary data

Supplementary data are available at Journal of the Canadian
Association of Gastroenterology online.
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