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MOTIVATION:

Flecanaide and Dofetilide are two commonly used drugs in the treatment of atrial
arrhythmias. A recent study reported the effects of a cohort of drugs on the blockade of
seven ion channels for the ventricular cell [3]. In this study, we simulate the effect of these
two drugs on the action potential and restitution properties of a population of atrial cells.

ABSTRACT:

In this study, in silico populations of atrial cells were built to investigate the effects of drugs on
markers of arrhythmia. The effect of two drugs routinely used to treat atrial fibrillation (Flecainide
and Dofetilide) were incorporated into simulations to investigate their effects on AP morphology and
APD restitution properties at three different concentrations. The effects of ion channel block were
modeled by tuning the maximal conductance of seven ionic currents: INafgst, INa|agte, ICal, IKr, IKs,
IK1, and Ito, to match known properties of the drugs.

A population of cells in normal sinus rhythm was calibrated based on experimental data from
literature. This guaranteed that all models tested presented normal AP morphologies before the
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Parameters varied

Calibration values [2]:

APD90: 190 — 440 ms
APA: > 75 mV
RMP: -85 — -65 mV

Maximum conductance: ICal, INa,
IK1, ICab, IKr, IKs, IKur, Ito, INaL

Maximum fluxes: INaK, INCX, ICaP

Ryanodine receptors: maximum
conductance, time constants

Serca pump density

Table I. Values of Cmax, IC50 and nh used to calculate dose
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Figl. (Right) Control population.
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Sensitivity analysis

Multivariate linear regression

drug effects were applied and thus exclude any model that showed unphysiological AP and calcium 1000 dependent percentage block of ion channels [3]
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Fig 4. AP (left) and calcium transient (right) traces of
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76% incidence of APD alternans under dynamic pacing.
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Fig 6. Sensitivity analysis of biomarkers of the Flecainide 10x Cmax population. Bars correspond to the regression correlection

Fig 5. (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).

coefficients (B), and indicate the role of each model parameter in observed variability in the biomarkers. Positive/negative B means
that an increase in the parameter results in an increase/decrease in the biomarker. Blue bars indicate correlation coefficients that
showed statistic significance (F-test, p-value>0.1), and the gray bars represent coefficients with no statistical significance.

CONCLUSIONS:

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

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

Sensitivity analysis results suggest that
different model parameters drive alternans
behaviour with Flecainide and Dofetilide, but
method needs to be refined to reduce noise.

FUTURE WORK:

Replicate these simulations with a wider
range of doses, and with additional drugs
relevant for the treatment of atrial
arrnythmias.

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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