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MOTIVATION

Flecainide and Dofetilide are commonly used drugs for cardioversion of atrial
fibrillation and rhythm control, but pose proarrhythmic risks in patients with
underlying structural heart disease. Therefore, quantification of their effects on
electrophysiological properties of atrial myocytes can provide further insight into
their potential arrhythmic risk.
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B Calibrations of PoMs with experimental values [2]

APD90: 140 - 330 ms
CAF APA: 80 - 130 mV
RMP: -85 - -65 mV
Upstroke velocity: 40 - 420 V/s

APD90: 190 - 440 ms
nSR APA: 75 -120 mV
RMP: -85 - -65 mV
Upstroke velocity: 40 - 420 V/s

B Application of Dofetilide and Flecainide to the PoMs
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SENSITIVITY ANALYSIS
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BLOCKADE PROFILE OF DRUGS

Table 1. Values of Cmax, IC50 and nh used to calculate dose
dependent percentage block of ion channels [3].

ICaL  IKr IK1 lto  IKs INaL INa

Defetilide 1Csg o0 1.0 oo o0 o0 00 00

Crax = 2.1 nh 1 0.6 1 1 1 1 1

Flecanide 1Csp 25599 692 oo 9266 oo 18870 6677
Cmax = 752.9 nh 1.4 0.8 1 0.7 1 0.6 1.9

(Crmax * dose)™

IC50 "™ 4+ (Cmax * dose)""
dose = 0.1, 0.3, 0.6, 1.6, 4.0, 10.0
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Fig 1. lon channel block profile of Flecainide and Dofetilide [3].
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Fig 2. Control nSR (upper) and cAF (lower) PoMs.
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Fig 4. (Left) AP (left) and calcium transient (right)
traces of Flecainide 10x Cmax population. This
population showed 11% incidence of EADs at 1Hz pacing

(one beat).
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Fig 5. AP (left) and calcium transient (right) traces of

Dofetilide 10x Cmax population. This population showed

/6% incidence of APD alternans under dynamic pacing.
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Fig 3. Distributions of biomarkers of the control nSR PoM.

significance (F-test, p-value<0.1), and gray bars show coefficients with no statistical significance.

Fig 6. Mean values of biomarkers in control in nSR (top) and cAF
(bottom), of Flecainade and Dofetilide populations with 6 different
doses. Error bar represent standard deviation of distributions (only for
quasi-normal distributions).

CONCLUSIONS

B This work showcases an application of the populations of models and
sensitivity analysis approach for in silico drug screening for atrial
fibrillation.

B The results show altered electrophysiological behavior (particularly
afterdepolarizations) when higher doses of Flecainide and Dofetilide
are applied to a population ofmodels of the normal atrial cell.

B Sensitivity analysis suggests that the alternans-promoting behaviours of
Flecainide and Dofetilide are driven by different mechanisms, and that APD
alternans is driven by a complex interaction of cellular alterations. .

FUTURE WORK

Perform a more mechanistic exploration of the effect of selected CiPA
drugs on atrial electrophysiology at different stages of atrial remodeling.
Compare simulation results with available experimental data.
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