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Evaluation of Clinically-Relevant Proarrhythmic ECG Biomarkers In

Abstract RESULTS
Preclinical proarrhythmic risk assessment of multiple ion channel antagonists has mainly focused on in silico and

in vitro safety pharmacology (SP) models. Continued efforts to develop preclinical in vivo tools are essential to
provide better clinical translatability and enable a more comprehensive assessment of ECG morphology through Stellar/TSE 5-Lead ECG Implant With BP Continuous 8-Lead ECG + Arterial BP Beat-to-Beat QT or JTp vs RR: 30 min of Continuous Data Selected Within 1-4 hr Postdose
collection of multiple cardiac axes and vector magnitude leads consistent with proposed clinical methods. As

such, we developed and conducted proof-of-concept (POC) evaluation of a Stellar/TSE Systems telemetry Lead Il et o | e
implant to simultaneously record limb and precordial ECGs and arterial blood pressure (BP). Augmented ECG 260 : i . S A Legend
leads (aVR, aVF, aVL) were also calculated in real time, resulting in continuous 8-lead ECG data. Briefly, beagle ) P L b Y 3 : @ Piacebo
dogs (N=5) were instrumented with 6 subcutaneous electrodes to record leads |, Il, lll, V1, and V4 and a solid- 'I B e i 4 :322::::§:+Mexneune
state transducer to record arterial BP. Animals were then orally administered vehicle, dofetilide (DOF, 30 ug/kg), g “ } . ; L, @ Dofetiide + Verapamil
or DOF + verapamil (DOF + VER, 30 pg/kg + 5 mg/kg), to determipe the effects of pure or mixed i(?n channel Lead | Lead aVL g 00 § G 3 . 2 L
blockade on rate-corrected QT and J-Tpeak (QTc and JTpc, respectively) and Tpeak-Tend (TpTe). Vehicle/control 180 3
studies demonstrated POC to collect continuous 8-lead ECG with arterial BP waveforms. DOF oral administration ) ; ) ,AJ .
resulted in similar lead Il peak increases from baseline in QTc (22 + 3 msec) and JTpc (22 + 2 msec) and a mild _'\}L\l ™ ™ ol *‘”L"‘ o ! -
increase in TpTe (2 + 0.4 msec) 1-3 hr postdose. DOF + VER oral administration attenuated the 1- to 3-hr postdose Lead Il | Lead aVR_] ] O o0 To b e 320 30 20— s o0 a0 50— 230 380 20— 85— T 14— Ta0n 2300 2800
peak QTc and JTpc increases by 5 msec and 10 msec, respectively, with no effect on TpTe. Five to 6 hr post- —\JM v r/‘ v A v [/L RR (msec)
DOF dosing, increases were observed in both JTPc (11 + 3 msec) and QTc (13 + 3 msec). Similar QTc increase # TL‘( “‘WR[ T # « Dofetilide:
5-6 hr postdose were observed in the DOF/VER-treated animals, but there was only a slight JTPc increase (3 + 5-Lead ECG Placement 0 reedl i v U .
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2 msec). Interestingly, DOF/VER resulted in similar but more sustained TpTe increases for up to ~8 hr postdose. Lead V1 Lead aVF 120 JTp plots
While the preclinical value of using precordial and/or vector magnitude leads over single-lead ECG in telemetered P N JK‘ JH\ /\_ = 153 Dofetilid .
animals requires further investigation, these data demonstrate a preclinical platform by which current and proposed e A e N——‘T KIA @ 160 * Dotetilide + verapamil:
clinical ECG analysis methods can be better employed preclinically to assess pro-arrhythmic risk. Moreover, RA f—-.o = jMLA _‘\W \ N g : — JTp shift attenuated
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* Male beagle dogs (6-10 kg, N=5) were instrumented with Stellar/TSE telemetry implant. Novel Stellar/TSE . Lead I VM VM Il TV
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leads that were implanted as V1 and V4. The calculation of augmented leads aVR, aVF, and aVL was — T T £
completed in real time within the acquisition software. This provided the capability to continuously record % ?
8-lead ECGs in conscious, freely moving, telemetered animals and arterial BP, along with body temperature 0 '2 & 180 50 .
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* ECG interval analysis was conducted using VivaQuant RhythmExpress® (RE) software on either single lead 10 < ey \Yi ITEA P\ 28 N E: . . . : :
(Lead Il) or vector magnitude (VM) leads. VM leads were calculated in RE as the square root of the sum of % o o “ S I\fl’ /I/} ¥ At T Few.e.r outliers using V.M Iead.s for JTp and TpTe. I?CIUS'On of V1 re'c.iuced JTp outliers to zero
squares using leads |, Il, and Il (VM Il [ lIl) or leads |, 1l, and V1 (VM Il | V1) after filtering channels to maintain @ 2 1Y * Additional data analysis required to determine optimal leads/conditions to create VM lead
stable zero baseline. Data were reported as beat-to-beat or binned in 15- or 60-min time periods within animal 2 ‘é 2 :
and study, then averaged to determine mean + SE o IL“ I =
s L L ITEIMRIIAIEL S ST T L N L I N
* Representative lead Il and calculated VM ECG leads with marking % 78 l"i" Wl‘ = CO C US O S
(0] J. 8
= . . 0 0
Lead Il VIead Z T Load T2 T Lead i Voad 2T Toad TP LoadViz o5 54% TgT: 33 58% P3Y: o533 5849 1Yo We deve_loped n0\_/_el Stellar/TSE implants to record up to 5 EpG leads, mpludmg .precordlal
g ° leads (with the ability to calculate the 3 augmented leads online), along with arterial BP, body
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* The inclusion of precordial leads, alone or as part of a vector magnitude, may enable better

* Mexiletine + dofetilide resulted in decreases in QTcV, JTpc, and TpTe
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of refinement to increase sensitivity. Further work will be required
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