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Introduction

QT interval prolongation is considered as a biomarker of torsade de pointe (TdP) in cardiac safety assessment in drug development. While specific QT/QTc studies are usually
performed in healthy volunteers, allowing an accurate estimation of such noisy data as QT interval length, those approaches are not feasible in the specific context of oncology, where
patients only can receive the drug. A model-based strategy, including population approach may help the description of PKPD relationship while taking into account all sources of
variability but the clinical constraints of phase I/11 studiesin oncology limit electrocardiogram (ECG) schedules.

detection of any potential effect of an anticancer drug on QT interval length.

Objective
Our aim is to propose a cardiac safety assessment method, based on both optimal sampling design and population PKPD modelling. The ultimate goal is to estimate the power of

Methods

Results

Baseline poly-cosine QT model :

Model Building )

Baseline poly-cosine QT model : Model Building

Parameter values and relative standard error (RSE)

The model described above was then used in order to evaluate an ECG measurement
schedule. The Fisher Information Matrix (FIM) relative to a known design was computed
using PopDes 3.0, thus giving the precision of estimation of the model parameters. The
resulting distribution of drug effect parameter was then used to assess the power (1 - 3,
with 3 the 2" order risk) of the design.

« Built on athorough QT/QTc study data (62 + 87 healthy volunteers) : QTM, | QTAL | QTLL | QTA2 | QTL2 | QTAS | QTLS Erra
o (ms) (hour) (hour) (hour) (ms)
: d'?%’;"’;lmt""‘_';t;‘_tﬁ‘ " Estimate 400 | 00112 | 12 | 00103 | 766 |000732 | 573 | 535
lor:1 LY,'e,” ;ra;lnetlelr y () =T, (RSE %)| (0.214) | (12) (198) | (7.75) | (1.04) (38) | (0609) | (2.5
P : QT ( ) QT | 1+ z QTA, -co§ ——— IV |0.000766| 0.0838 | 24 | 00287 | 0488 | 0047 | 0.0908 .
* Additive residual error nefl,2,3} 24]2 (RSE%)| (10.7) | (323) | (243) | (432) | (262) | (409) | (23.7)
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PK model - R4 Parameter values and relative standard error (RSE)
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The chosen PK model was a 3-compartments , Estimates| 54 074 | 030 | 45 | 630 61 12 35 | 00092 0.31
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Or: e:/er;%a"ramz;sr e)'(‘(’:'ep‘: imera_”cor:"');’rt&mi Lf’} v | 0114 | 0342|0277 | 0202] . 0143 . .
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Power of detection of drug effect : Design Study
QT prolongation is not a parameter of our model. Therefore, we have to evaluate the
value of drug effect 7 that may cause a QTc prolongation.

7 =0.02 correspondsto aprolongation of 5 msfor a highly exposed patient.
7 =0.0125 corresponds to a prolongation of 5 ms for anormally exposed patient.

The prelimiray results are very encour
assumptions underlying our approach will

* Null hypothesis H, : no QT effect of the drug, V=0 1-4- — 1-8 [ -
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I
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! N . 9 0.0125 9 0.02
The evaluated study had 100 subjects and 14 ECG sampling times per patient (see Power vs. Drug effect. Power > 80 % for y > and > 90 %fory >
below, green marks' correspond to an ECG measurement and red marks# correspond to Schedule Evaluation and Comparison with optimal design
dose events. An optimal design was computed in order to see to what extent the ECG sampling
Individual PK profiles were assumed to be known, as ECG sampling is not linked to schedulgwe used could be improved. The constraints on the timepoints were to keep the
PK sampling. All the parameters of the QT model were considered estimated. same daily structure (5 samples on D1, 2 samples on D2, 2 samples on D4, 2 samples on
YY) 8 # i D14, 2 samples on D22). The precision of estimation is satisfactory for both designs, but
Inclusion D1 D2 D4 D14 D22 this information may help for future studies.
Tre’a{tment No 1!reatment Sampling times : D1 D2 D4 D14 D22
Lo Initial design 0,15,4,55,8h 0,15h 0,15h 0,15h 0,15h
ECG Measurement Schedule Optimization Optimized design 3.1,72,7.7,95, 10h 0,5h 09,450  29h57h 0,160
The optimal ECG measurement schedule was computed by maximizing the QTM,| Gamma | QTAL | QTL1 | QTA2 | QTL2 | QTA3| QTL3 | Erra
determinant of the FIM (D-Optimal Design), using a Fedorov exchange algorithm, asit is RSE % (Study Design) | 04 | 243 271 59 85 137 | 109 29 473
\_implemented in PopDes 3.0 under MATLAB. Y, RSE % (Opt. Design) | 029 | 152 | 102 | 29 53 7.8 73 15 54
Conclusion

Thiswork proposes a modelling and simulation based strategy in order to show QT prolongation risk is correctly assessed in the context of clinical trialsin oncology.

ing, as the power of detection of our sampling dwgn is above 90% for clinicaly relevant values of drug effect. However, the
ave to be challenged throughout clinical development.
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