VT/VF risk in animal model of hypertensive heart disease predicted by distribution of
patchy fibrosis
Supporting Arrhythmia and Alternans Data

Prashanna Khwaounjoo,'? Gregory B. Sands,* lan J. LeGrice,*® Girish Ramulgun,'#
Jesse A. Ashton,! Johanna M. Montgomery,® Anne M. Gillis,® Bruce H. Smaill,*
Mark L. Trew!

LAuckland Bioengineering Institute, University of Auckland, Auckland, New Zealand;
2Department of Anatomy, University of Otago, Dunedin, New Zealand; *Department of
Physiology, University of Auckland, Auckland, New Zealand; “IHU-Liryc, University of
Bordeaux, Bordeaux, France; °Libin Cardiovascular Institute of Alberta, University of
Calgary, Calgary, AB, Canada.

Induction and duration of arrhythmia

Ventricular tachycardia or ventricular fibrillation (> 5 s duration) was induced in 17% of 6
month, 83% of 12 month and 100% of 18 month SHR cohorts. The median duration of
arrhythmia induced in 6 month SHRs was 3.7 s, in 12 month 11.7 s and in 18 month 43.4 s.
Figure 1 shows the distributions of arrhythmia durations. The longest 6 month SHR arrythmia
duration was 5.3 s. One 12 month SHR had a duration shorter than this (2.4 s) and all 18 month
SHRs had arrhythmia durations longer than this, with the shortest being 6.7 s. The longest 12
month SHR arrhythmia duration was 17.3 s and the longest 18 month SHR arrhythmia duration
was 94.9 s. The 18 month SHRs display a bimodal duration distribution; group 1: 6.7 s, 10.5 s
and 12.9 s; group 2: 87.0 sand 94.9 s
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Figure 1. Duration of arrhythmia induced by burst pacing in each age cohort (6 month, n=6; 12 month, n=6; 18
month, n=5). Both 12 month SHR and 18 month SHR had longer duration of induced arrythmia compared to 6
month SHR (** p<0.01 and # p<0.05).



Rate dependent alternans

In all animals, 1:1 capture failed as the pacing rate increased and 2:1 block occurred. Over a
range of base cycle lengths (BCL) prior to loss of 1:1 capture, alternans rhythm was observed
in optical action potential amplitudes for all animals and activation times for most SHRs. Table
1 summarizes the BCL thresholds and the observed nature and prevalence of alternans. Figures
2 to 4 illustrate alternans rhythms in 6, 12 and 18 month SHRs, respectively. Overall, SHRs
displaying discordant activation time (AT) alternans prior to loss of capture had significantly
higher arrhythmic risk (8.1+4.1; p < 0.005) compared to those showing concordant or no AT
alternans (3.9£4.1). SHRs with discordant AT alternans were associated with a significantly
higher patchy fibrosis index (0.2+0.1) compared to those displaying concordant AT alternans
(0.07£0.09; p < 0.05) and those displaying no AT alternans (0.02+0.02; p < 0.05).

Table 1. Summary of observed alternans onset conditions and categorization. BCL.: base cycle length of pacing;

AMP: amplitude; AT: activation time.

6 month (n=6)

12 month (n=6)

18 month (n=5)

Conduction block

BCL < 129+10
ms

BCL < 145+21
ms

BCL < 136+14
ms

Observed alternans

BCL <139+9 ms

BCL < 165+21

BCL < 161+14

ms ms

Discordant AMP alternans (% animals) 100 100 100
No AT alternals (% animals) 50 0 0
Concordant AT alternans (% animals) 33 67 40
Discordant AT alternans (% animals) 17 33 60
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Figure 2. Activation and alternans rhythm observed in 6 month SHR over 10 beats prior to 2:1 block for BCL of
122 ms. A. Optical action potential trace at indicated site on the LV free wall. B. Activation time sequence for
each of 10 beats. 2 ms isochrones. C. Optical action potential (OAP) discordant alternans shown by relative
difference between current and previous beat. D. Activation time concordant alternans shown by difference

between current and previous beat.
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Figure 3. Activation and alternans rhythm observed in 12 month SHR over 10 beats prior to 2:1 block for BCL
of 143 ms. A. Optical action potential trace at indicated site on the LV free wall. B. Activation time sequence for
each of 10 beats. 2 ms isochrones. C. Optical action potential (OAP) discordant alternans shown by relative
difference between current and previous beat. D. Activation time concordant alternans shown by difference
between current and previous beat.
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Figure 4. Activation and alternans rhythm observed in 18 month SHR over 7 beats prior to 2:1 block for BCL of
139 ms. A. Optical action potential trace at indicated site on the LV free wall. B. Activation time sequence for
each of 7 beats. 2 ms isochrones. C. Optical action potential (OAP) discordant alternans shown by relative
difference between current and previous beat. D. Activation time discordant alternans shown by difference
between current and previous beat.




