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INTRODUCTION STEP 1: DATA PREPARATION

= QT interval prolongation assessment as a marker for risk of drug-induced arrythmia is

_ The R function process_QTcData() computes additional variables for the analysis data set:
an integral part of drug development for small molecules.

_ _ _ _ _ _ = QTc computation by applying the heart-rate correction, e.g., using Fridericia’s formula.
= QT analysis may be carried out with concentration-QTc modeling based on entry-into-

man (SAD and MAD studies) as an alternative to thorough QT (TQT) studies [1].
* The scientific white paper (Garnett et al. [2]) provides guidance for performing and

= Averaging of triplicate QTc for each time point.
= AQTc (baseline-corrected QTc) computation

reporting concentration-QT modeling to support regulatory submissions. = AAQTc (baseline and placebo-corrected QT) derivation (if cross-over setup).
= The standard model is a linear mixed-effects model. = AHR and AAHR computation for exploratory data visualization.
= Covariate derivation: centered QTc baseline, placebo-adjusted centered baseline (for
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STEP 2: CONCENTRATION-QTc ANALYSIS

Considering that the structural model i1s expressed as a simple function of the concentration, . . . .
J P P The function generateAllQTcProjects() creates and executes Monolix conc-QT projects.

other models are specified by defining the transformation of the concentration, #(C;;,). The

same applies when directly modeling AAQTc. = Alibrary of models is provided (all models in Table 1).
General structural model: (A)AQTc;; = 6, + f(C;; ) = Choice of modeling AQTc or AAQTc directly.
= Choice of running the standard linear model only or assessing alternatives

The following models can capture nonlinear conc-AQTc relationships or a delayed effect
between the concentration and AQTc: = |f alternatives are chosen to be considered:

o The best-fitting model is automatically selected based on the BICc.

Table 1. Model alternatives for structural concentration-QT modeling o
o Results for the best-fitting model are reported.

Model Structural model Parameters T - -
o The best-fitting model is compared to the linear model.
No effect f(Ce)=0 o A delayed effect is detected, warning that a full pop PK/PD model is suggested.
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The freely downloadable R scripts automatically execute the analysis: The Monolix projects generated can be opened in the GUI and explored or further modified
1. data preparation: triplicate averaging, baseline derivation, QTc calculation, and more. (e.g., covariates can be added).
2. conc-(A)AQTc analysis: standard linear analysis or evaluation of alternative models.

3. report generation: as Word document Including exploratory data analysis,

assessment of key modeling assumptions, and results in figures and tables. STEP 3: REPORTING
Case study A customizable Quarto template is used to create a standard report in Word.
The dofetilide data (Johannesen et al. [4]) are analyzed. Single doses of 500 ug The report includes:
dofetilide or placebo were administered to 22 healthy subjects in a two-period crossover = Exploratory data analysis: data summary, QT/QTc, HR correction, baseline QTc, AQTc,
study. PK and QT data were collected at 16 matching time points of 24 h. AAQTc and concentration-time.

* Model assumption validation: heart-rate independence from drug concentration, QTc

Independence from heart rate, linearity of the concentration-QTc relationship, immediate
R and MonolixSuite 2024 with the R API lixoftConnectors. effect of concentration Change on (A)AQTC Change_

Execution of the following R code:

Prerequisites

* Modeling results: model comparison, model fit, parameter estimates, goodness of fit.

source(" ../ mlxQTcTools/mlxQTcTools. R’ ) = AAQTc prediction intervals: derivation and assessment of the 10-ms threshold.

library(lixoftConnectors)
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output_file = "Dofetilide_dQTc_report.docx”, (preliminary report)
execute_params = list(folderName = "../mlx _runs",
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o studyType = "dQTc", e
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