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Figure 4. Concentration-dependent effects of NIF on HR (blue male, red female) at
population level.

The minimal PBPK Model was applied for the PK simulations in the Simcyp simulator. The PK

model input (trial design) parameters are presented in Table 1. The half-maximal inhibitory o - Female
concentration (IC50) and Hill coefficient (h) data (Table 2) describing drug triggered ionic current a0 - w1 —
modification were used as input parameters addition to multiple free (unbound) drug plasma N Nl H B B
concentrations (LM). The computational models were derived from the ten Tusscher Panfilov Ezso . j:'zso =% = ot
2006 (tT2006) human ventricular model [3] by proportionally changing ionic currents based on 50 ] .:mgeﬁm el 1 i .:mgeﬁm
the in vitro measurements. To assess the antiarrhythmic potency of the NIF, the CSS platform 100 - i i 100 - = = =
(V2.1) was used to simulate normal (control) signal and drug-induced alterations in cardiac AP 5;" ifiinininiiining 500_ [ N | |
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simulator (V15 R1) Table 3. Endpoints (ECG parameters) generated by the CSS for the placebo (base) and
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] /\ Trial Design _ ECG parameters (average value (ms) of all subjects
WV o Population Name Sim-Healthy Volunteers QTcF TpeakTend JTpeakc
S , e — (M/F) (M/F) (M/F)
o ; : Population Size 15.00 423.85/418.51 59.22/59.3 273.8/269.70
Number of Trials 3.00 275.1/242.83 16.34/46.3 162.95/135.31

 Trial Design
| Systems Data
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: No. of Subjects per Trial JgEXUl Table 4. The percentage of the variation on the endpoints after simulation of different
Start Day/Time Day 1,09:00 NIF plasma concentrations at the population level.
g EndDayTme b3y 1,170 .
o c b Study Duration (h) 8.00 ATpeakTend AJTpeakc (b/m)
: . 42% 84% 76.64
Sampling Time Pre-defined Uniform c0% 61% (increased) B e

Figure 1. Population-specific simulation schematic representation of
combination of PK and PD model (using Simcyp and CSS simulators).
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Table 2. Inhibitory actions of NIF on ion channels in vitro

Effects of NIF on cardiac transmembrane ion currents
Inhibitory Potency I-cq

Voltage (mV)

lon Channel current

AQTcF (ms)

(Lm)
INa 88.5 {h = D?l] [5] 200 |
IE[].L 0.012 {h - 102] [5] 250 -
IK,- 22" {h = DS] [5] T Time= 600 (ms) 300 -
— 360 (h =0.97) [6] —==-placebo ——0.03 uM 01pM ———0.3 M

1puM
Figure 6. Left-hand side panel: the representative ECG traces of the placebo and with

RESUItS: Ca rdiaC E|ECtr0phySi0|Ogica| Cha raCteriStiCS increasing concentrations of NIF (data taken from [2]); right-hand side panel: bar graph

showing changes in AQTcF at increasing concentrations of NIF.

The PBPK model was used to simulate the PK property of NIF to predict the PD response on
cardiac electrophysiological characteristics. The effect of NIF on the AP of human ventricular DISCUSSIOn and COhClUSlonS
epicardial cells and ECG waves are shown in Figure 3. The simulation results show that NIF

significantly shortened the APDs and QTc intervals in a concentration-dependent manner * The utility of PBPK-PD modeling in early cardiac safety screening in linking drug concentration
compared against control. at the probable site of action with toxicological and/or therapeutic effects.
Mean Values of Systemic unbound concentration in . .. . . . . .
plasma of Sim-Nifedipine over Time * The in silico model (e.g Figure 6.) was successful in recovering the experimental observation
0.025 - [2]'
0.020 | . * Future work: the interaction effect of a high concentration of NIF (1 uM) that might reduce
oo1s | - proarrhythmic dose-dependent effects of drugs which increase the risk of QT interval

prolongation.
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Figure 2. Simulated mean 0.005 |
lasma concentration
nM) time profile for 10
mg single dose of NIF in

healthy volunteers.
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