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Cardiac alternans are correlated to AF episodes in patients
and could serve as a marker for arrhythmia

Cardiac alternans Alternans precede AF

AP
CaT

1 501 1001 1501 2001 2501 3001
AP: action potential — APD alternans Time / ms
Narayan et al., Circulation, 2011
CaT: calcium transient — CaT alternans



APD restitution can be used to characterize APD alternans
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The Koivumaki model of the human atrial cell showed APD
alternans under dynamic pacing

e Spatial model with detailed
calcium handling system

e Human ionic currents




Goal:

To use Populations of models and Sensitivity analysis to find
which parameters of the Koivumaki model are causing the
observed APD alternans behavior.



Populations of Normal and AF cells
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Populations of Normal and AF cells
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% of models

Populations of Normal and AF cells
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Sensitivity analysis is useful for understanding the
behaviour of a nonlinear system
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We defined 4 different alternans markers
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We defined 4 different alternans markers
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Results
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Sensitivities of AP and CaT markers of normal population were

consistent with literature




APD restitution of Normal cells revealed greater propensity to
APD alternans compared to the AF cells

Normal AF

56% alternans 18% alternans
slower pacing

600 | faster pacing

400 |

0

200 400 600 800 1000 200 400 600 800 1000
PCL (ms) PCL (ms)



Alternans markers in Normal population
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Alternans markers in Normal population showed known

parameter dependencies
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Alternans markers in Normal population provided new

insights into role of IKur, IK1 and INaK
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AF population showed highest sensitivities of alternans

markers to IK1, IKur, ICaL and INaK
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Normal and AF populations showed different sensitivities of
alternans markers
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Conclusions and insights

‘ Populations of Normal cells showed higher variability and propensity for APD

alternans than the AF population

Normal and AF populations showed differences in the sensitivities of alternans

to gCal, gK1, gKur, and INaK conductance

alternans in single cells, and can be extended to tissue/organ simulations

‘ Framework developed is a useful tool for studying mechanisms of cardiac
‘ This methodology can be applied to study other electrophysiology mechanisms

related to arrhythmia
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