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Model-informed precision dosing during infliximab induction therapy to improve long-term
deep remission rates In paediatric patients with inflammatory bowel diseases
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« The success rate of infliximab induction therapy in children could be improved by measuring the
Infliximab concentration at week 6 using a rapid assay and adjusting the infliximab dose on the
same day using our MIPD software tool, aiming for a 7.5 mg/L infliximab concentration at week 12.

 Higher infliximab concentrations during induction treatment are associated with deep
remission (combined endoscopic and corticosteroid-free clinical remission) at six months in

paediatric patients with inflammatory bowel diseases (IBD)!.

o , , ,  The infliximab clearance may be monitored as well by sampling again at week 12/14 (Figure 3).
« An infliximab concentration of 5.0 mg/L at week 12 was previously defined as the best target

for deep remission. « Our MIPD software tool is freely available for stakeholders seeking to perform an innovative

prospective clinic trial aiming at improved paediatric IBD care (Figure 3).
« Under the approved weight-based dosing strategy (5 mg/kg), patients with lower bodyweight are oo

expected to have lower Infliximab trough concentration since the relationship between o ®ae .i..
bodyweight and the pharmacokinetic (PK) parameters of infliximab is nonlinear.?

 Model-informed precision dosing (MIPD) has been advocated to appropriately account for PK
variability during infliximab treatment.3

oveorves

() To develop an exposure-response model describing the relationship between infliximab trough

concentration at week 12 and probability of attaining deep remission. 0.50

(i) To evaluate the predictive ability of samples taken at different time points using different MIPD
approaches.

(1) To evaluate predictive ability of monitoring markers during induction towards deep remission.

Proportion of patients attaining deep remission
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Number of patients: 31 paediatric patients with IBD (aged 4 — 18 years) . . . . . . .
_ _ _ _ _ 0.5 5.0 7.5 10.0 15.0 20.0 25.0
Study centers: Prospective study* University Hospitals Leuven, Belgium Measured infliximab concentration at week 12 (mg/L)
DOSing SCheme: Inﬂlemab indUCtiOn treatment Attaining deep remission Not attaining deep remission
. Figure 1. The goodness-of-fit plot of the logistic regression Markov exposure-response model. Observed (tiles)
proportion of patients attaining (green) and not attaining (red) deep remission and predicted (solid black line) proportion
Exposure-Response model of patients attaining deep remission as a function of the measured infliximab concentration at week 12 with a symmetric

95% confidence interval (grey shaded area). Circular shapes represent children attaining (green) and not attaining (red)

Software: NONMEM (version. 7.5) deep remission.
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Population pharmacokinetic model identification m““h“l “ﬁ#““

Methods: Literature searches to identify models
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Model approaches: « Single model approach
« Multi-model approaches (model selection and model averaging)*

Weighting schemes*: - Objective function values (OFV) EDHZJ*II III II IIII
» Adjusted Akaike information criterion (AIC) .
« Squared prediction errors (SSES)

Evaluated settings: - A priori prediction (only covariate data)
« Maximum a posteriori predictions (concentrations at week 2, 4, or 6) WDH“ 1“( ﬁH" H

Predictive performance evaluations oo

Accuracy: Relative bias (rBias)
« +20% rBias with a 95% confidence interval (Cl) including zero was
considered clinically acceptable. /.. - - s s @
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Precision: * Relative root mean square error (rRMSE)
« as low as possible

At the identified target

l Figure 2. The predictive performance of eight single population pharmacokinetic models versus the multi-model
approaches using all eight models for predicting the infliximab concentration at week 6 (top) and week 12 (bottom).
Monltorlng marker evaluations Evaluated settings included a priori prediction (with only covariate data) and maximum a posteriori (MAP) prediction

Markers: Model-predicted exposure metrics (concentrations, AUC) using covariate data and one previous concentration (at week 2, or at week 6) or two previous concentrations (at weeks
« Estimated infliximab clearances 2 and 4, or at weeks 2 and 6). Whiskers indicate the 95% confidence interval (Cl) of the relative bias calculated via the

S Blarreiikers fem il A5, Coree e sraein. @vimeee seelimeatian =ie standard error (black whiskers indicate 95% Cls including 0). Horizontal red lines indicate the +20% range of the rBias
(seru o ’ P €Ty y ) that is deemed clinically acceptable. Note: Model weights during a priori prediction are equal (1/number of models),

Methods: « Receiver operating characteristic (ROC) analysis precluding a model selection procedure in this setting.
« Compared area under the ROC curve (AUROC) using Delong’s method (P <0.05)
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Deep remission was achieved in 18 patients (58%) at six months. A week 12 infliximab 4 )

concentration of 4.3 mg/L corresponded to a 50% probability of attaining deep remission (ECs: I v '”f“"im_ab | & Infliximab
mean 4.5 [95% CI 1.1-7.4] mg/L). A trough concentration target of 7.5 mg/L, associated with 64% e 2 lgﬁaﬁgﬁﬁm* I -
probability of attaining deep remission was identified as optimal (Figure 1). J Clearance monfioring

« The performance metrics of the multi-model approaches using SSEs were better than the other ﬁ% % % @ e 75t 'ﬁ‘
weighting schemes regarding accuracy and precision (data not shown). " e every § weeks

« The accuracy of the predicted week 6 infliximab trough concentration based on covariates nor the fime (weels) 0 2 y ] 12 Bl
trough concentration at week 2 was clinically unacceptable (Figure 2). induction dosing maintenance dosing remission

« The accuracy of the predicted week 12 infliximab concentration based on week 6 covariates was & 1t concentation messuemen
also highly biased and imprecise. MAP prediction using the trough concentration at week 6 (with *CL monitoring does not require rapid assay.
rapid assay) resulted in a clinically acceptable prediction of the week 12 concentration (Figure 2).

* Providing an additional intermediate concentration at week 4 to the trough concentration at week
2 (without rapid assay) improved predictions of the week 12 concentration (Figure 2). References
 To predict the trough concentration at week 12, MAPs providing the trough concentration at week [1] Van Hoeve K et al. J Pediatr (2022) 240, 150-157.

6 had significantly higher classification accuracy than that of without (data not shown). E} Eﬁi?:;{‘(?dl\j?ge;la:'mfli'i'r?];hgg\fvze?léi):’ébg‘g;%?“io L003/ibd/irabogE

« The AUROCSs of multi-model averaged predicted exposure metrics and estimated clearances at [4] Uster DW et al. Clin Pharmacol Ther (2021) 109, 175-183.

week 12 (0.738, 95% CI 0.561 — 0.915]) were not significantly different from the AUROC of the
measured infliximab concentration at week 12 (0.844 [95% CI 0.680 — 1.000]) in classifying deep Contact

remission, P =0.125. @Hu Leuven Pharmacometrics Research Group

Figure 3. Suggested MIPD framework for guiding infliximab induction treatment in children with 1BD.
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* None of the observed biomarkers was predictive for deep remission (data not shown).
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