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The Measurement ofthe Phenomenon
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Data process
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Noise Measure — GE/ Verrier

Maise
MEASUNNE
Yange

H

Tend  Ponser

GRS

anset

| Setup
| Noise Writer | Screen' Lead Sequerce ProtocoIEditorl Final Re ort| Miscelaneous 1 | Misce\laneous2| ST/Medians /12651 WA
Measunng r 9 p
| A range 1
}L MEQIUTNE —:*H L -
H || A YanEe | T Heart Flate Limit [bpr]  [125 j

QR
affiet

TWih Naise Limit (2] |20 —'
: =]

T/ at Heart Rate [bpm] o =]

MedanUpdate |18 =

Rieset to Defaults

- Enable Tt Analysis at Test Begin [

Tend P-onset

Confidential. Not to be copied, distributed, or reproduced without prior approval.



Top level comparison
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Measurement Correlation
Spectraland Modified Moving Average
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Exercise ECG-Based MMA TWA Testing

Raw data: Confirms
TWA

Computer Processed Data:
Superimposed A&B Beats

Later, During Recovery:
Episode of VTACH
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* TWA Overlooked Until Computer Detected.
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Report &Data Reviewing Tools

GE Medical Systems IT CASE [ Supervisor estlb, TWA_ B4ws - Exercise Test / 05/22/2004 7 13:50:52

Test Summary | Tabular Summaw' Trendal Sample Gard. Cycles | Gample TWA Cycleal ECG Stips | Arthythmia Review  Full-Disclosure ECG IWateﬁalll
B0Hz 0.01Hz FRF+ I}
om x|
Leads |¥V3 7
GE Medical Systems IT CASE [ Supervisor ) : Test16, TWA, 64yrs - Exercise Test / 05/22/2004 / 13:50:52 P
mm:ss
Test Surnmary | Tabular Surmmary  Trends | Sample Card. Cycles | Sample TWA Cycles | ECG Strips | Artythmia Review | Full-Disclosure ECG | wwaterfall | | O
GE Medical Systems IT CASE [ Supervisor ) : Test1B. TWA, 6dyrs - Enercise Test / 05/22/2004 / 13:50.52
Test Summary | Tabular Summary | Trends | Sample Card. Cycles  Sample TWA Gycles |ECG Strips | Arthythmia Review | Full-Disclosure ECG | waterfall |
EXERCISE EXERCISE RECOVERY RECOVERY . ?
STAGE 1 STAGE 3 ra ra Lines H
Z14 7.45 z44 259 =
110 bpm 145 bpm 51 bpm 45bpm Arhwthmia v
| Mark Custom ¥ (=] "ﬁ
]

10METS
TWAN1D)

10METS
PESK EX

1.0METS 1.0METS

b Thlb,

: 50 mms

: 20 el

5T Level/Slops

STAHR Loops

Aurkythmia in color [

S5T#HR Slope
[ =

Ry PRETEST
Py — » AECOVERY

Exclude Leads

Exclude Leads I

Confidential. Not to be copied, distributed, or reproduced without prior approval.



Medians / Templates: ACloser Look
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Medians / Templates: ACloser Look
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Medians / Templates: ACloser Look
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Trends: ACloser Look
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Trend Review
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CASE TWA Result
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Consecutive Stress Tests on 1,037

TWA Found to Predict SCD

European
Heart Journal
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Nieminen, T, et al., T-wave alternans predicts
mortality in a population undergoing a clinically
indicated exercise test. £ur Heart J, 2007
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Ambulatory ECG-Based MMA TWA Testing

Equipment Lead Selection System Configuration
* MARS Holter Analysis » Two precordial lead » Update Factor:1/8
System - software version configurations are Heart Rate Limit: 125
7.0 or above & Cardioday recommended (V1, V3, and eart kate Lmit.
\5) beats/min

e Digital recorders—SEER . .
J e e Noise Limit: 20uV

Light, SEER Light Extend, « Use of bipolar or Frank X',

and SEER 12, or Zleads is not

SEER1000(SEERMC X) recommended for TWA
monitoring

e cardiomyopathyor
channelopathies such as
the long QT syndrome are
suspected- 12lead
monitoring
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Recommended screen layout
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% Heart Rhythm Society

Sakaki K Time-domain T-wave alternans measured from Holter
electrocardiograms predicts cardiac mortality in patients with left ventricular
dysfunction: Aprospective study. Heart Rhythm 2009
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