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Background Methods

= The QT interval is a surrogate marker for pro- = A realistic “true” PKPD model (Tab-1) was

= The “true” PKPD model was used to simulated

arrhythmic risk and is regularly assessed in developed using data from vehicle arms of 28 CV repeatedly (100x) CVS with decreasing dose
preclinical cardiovascular safety studies (CVS) studies and a sotalol study (positive control) intensities producing typical drug-induced AQTc
= A QT prolongation of 2-5 ms in the dog can lead = QIc = individual heart rate corrected QT interval at high-dose C__.: 0-12 ms (Fig-1)
to a relevant 10 ms effect in human'-2 27 B .C(t)Y = Fach simulated study was analysed for dru
» QT.(t) =BL+A-cos|—:(t— )| +—=—— O
= PKPD analysis is not regularly used in preclinical ¢ 24 ECS,+C()" effects using both PKPD and ANCOVA analysis and
CVS but could ease translation to humans power was calculated (Fig 1): "
. . Parameter Typical value BSV/IOV (CV%) | | | _
ObJ ect'lves : - - typical PK profile typical PKPD profile
Baseline QTc, BL [ms] 254 5.6%/1.4% = e
= To investigate the power of population PKPD | Amplitude A [ms] 1.7 +1.7 ms s o < 40 -
. . . . . B S time intervals used T 30 |
analysis to detect different magnitudes of QT- |Shift ¢ [h] 19 1% 5 7 for ANCOVAanalys 5 5 Tr:'neozzr D 3
. . . - 5 § 1 — = B T true relatipnship
prolongation in the conscious telemetered dog Emax [Ms] 50 27% > o o 0§ o smusted ypical AT _m:
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» To compare the power and estimated drug | ECso[ng/mi] 2370 43% ERRUN 0 5 f0 15 20 |
. . . . . H][l COefﬁCient, Y 1.2 29% time after dose [h] drug concentration [mg/L] )
effects with conventional statistical analysis |
: : 3-5 Tab-1. Parameters from “true” PKPD model used for study simulations. 100 simulated studies g j‘ *=
(analyS]S of COvariance, ANCOVA) BSV/IOV: between-subject/inter-occasion variability. Residual: 6.2 ms - cross-over study in 6 dogs receiving on 4 i
occsions a vehicle, low, mid or high dose i
 PKsampling: at 0.5, 1, 2, 4, 8, 24h
Resu lts « PD sampling: every 20 min |
. i
" Power: PKPD analyS]S had a power : o/o = é N estimate [90% P] é N estimate [90% PI] l—;l
8 S n ©w 1 —— true relationship N 0w 1 —— true relationship
of =80% to detect a AQTc of 4 ms, T o / 5 o s o - PKPD analysis over 24h ANCOVA for 4 time intervals | 4
. 5 o ~S ~S | » Likelihood-ratio test (M2 vs M1): « 3 pairwise post-hoc tests (1-3): R |
ANCOVA Only =30% (F 19 -2 ) lef t ) §> ? - / KPD el % © % © /,,/ « M1: model without drug effect low/mid/high dose vs vehicle |
s Fal Se-positive rate: h]gher by S - /o ANCOVA aﬁalys % o - % o | — . Cﬁ; tl;(r;ﬁfrl]‘i[c)oncentratlon-effect . :etl;i?odnsﬁisl’; 1;2; linear dose-effect 65
ANCOVA (40%) than by PKPD (< 5%). T o D o S — PD model ANCOVA model
_ Dase-e ffeC fFre la tions hip’ | | | | ' ' ' QTc = BL + circadian variation + drug effect ~ QICintervat = Pre-dose QIc + animal + drug effect ¢
| | | . true effect (AQTc) at typical Cp,ax [MS] typical C,ax [ng/mL], high dose high dose [mg/kg] drug effect = slope - concentration [ng/mL] drgi;g;;:gf” ==(i?sse(lf)\évésn;ifjm;r/tzh) v g
similar estimates from PKPD Fig-2: Left. Power estimates (open circles) and false positive rate (filled circles). 1 X |
ana[ysis and ANCOVA Middle: predicted drug-induced AQTc from slope estimate by PKPD analysis or ANCOVA
(Right). 90% PI: 90% prediction intervals. Power = % of studies with significant drug effect (p<0.05)
1 Fig-1. [llustration of study simulation and power calculation. T :I—IARMA
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= PKPD analysis showed very good power to detect small magnitudes of QTc prolongation in a typical References
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