Microvolt T-Wave Alternans Study Matrix
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	Key Sales Message

	MGH/MIT Study

Rosenbaum

New England Journal of Medicine (NEJM)

January 1994
	Prospective 
	Compare TWA predictive accuracy to EPS


	VT/VF, death


	83

Consecutive EPS patients


	Male 71%

Age 57(16

Indications for EPS: 

Sustained VT 31% 

Syncope 22%

Cardiac Arrest 20% SVT 18%

Type Heart Disease:

CAD 64%

DCM 8%

Valvular 4%

Non organic 24%
	20
	Sens: 89%

Spec: 89%
PPV: 80%

NPV: 94%

RR:  13
ER+: 81%

ER-:  6%


	EPS results-

≈81%

≈6%
	· TWA predicts Arrhythmia free survival as well as EPS

	Frankfurt ICD Study

Hohnloser

Journal of Cardiovascular Electrophysiology (JCE)

December 1998


	Prospective
	Compare TWA to all risk stratifiers to predict appropriate ICD firing

(EPS, LVEF, BRS, SAECG, HRV, QT Dispersion, QTVI, Mean RR, NSVT)


	Appropriate ICD therapy for device documented VT/VF


	95

Consecutive patients receiving ICDs
	Male 81%

Age 60(10

EF 36(14

Index Arrhythmia:

VF 40%

VT 45%

VF/VT 4%

NSVT w/syncope  8% 

Type of Heart Disease:

CAD 75%

DCM 17%      


	18
	Sens:  78%

Spec:  61%

PPV:  67%

NPV:  73%

RR:     2.5

 
	Only LVEF Significant

64%

52%

55%

61%

1.4
	· TWA best predictor of all 10

· Only TWA and LVEF statistically significant predictors

· Confirms NEJM publication results

	Multi-Center Regulatory Study

Gold

Journal American College of Cardiology (JACC)

December 2000


	Multi-center (9 US) Prospective


	Compare TWA predictive accuracy to EPS 
	VTE

VTE, death
	337

patients referred to EPS


	Male 64%

Age 56(16

EF 44(18%

Indications for EPS:

Syncope 41%

SVT 31%

Sustained VT 14%

Cardiac Arrest 5%

NSVT 4%

Type Heart Disease:

CAD 41%

DCM 10%
Other structural  14%

No structural 30%
	14
	Primary-

RR:     11

ER+:   19%

ER-:    1.7%

Secondary-

RR:    14

ER+:   23%

ER-:    1.7%


	EPS Primary -

7

24%

3.3%

EPS Secondary-

5

25%

5.3%
	· TWA did significantly better than EPS with a RR of 14 compared to 5 for EPS.  

· The PPV were comparable while the NPV was much better. 


	Syncope Substudy 

Bloomfield

Abstract presented @ AHA

November 1999


	Multi-center (9 US)

Prospective

Substudy


	Compare TWA predictive accuracy to EPS in syncope population
	VTE, death
	121 

patients referred to EPS for syncope
	Male 74%

Age 61(15

EF<.40  49%

CAD 56%
	12
	RR:    14

ER+:  19%

ER-:   4%
	EPS did not meet statistical significance
	· TWA was demonstrated to be a good predictor in the syncope population

	Frankfurt CHF Study

Klingenhaben

Lancet

October  2000


	Prospective
	Compare TWA predictive accuracy to all non-invasive risk stratisfiers in CHF population

(LVEF, SAECG, BRS, HRV, Mean RR, NSVT)


	VT/VF, death
	107

consecutive CHF patients


	Male 80%

Age 56(10

EF 28(7%

Heart Disease

CAD 67%

DCM 33%
	18
	Sens: 100%

RR:     ∞
ER+:  21%

ER-:     0%
	No others met statistical significance
	· Only TWA was a significant and independent predictor 

· No patient testing negative for TWA had an event, providing a 100% sensitivity

· Strong PPV of 21%



	Ikeda Post-MI Study

Ikeda

Journal of American College Cardiology (JACC)

June 2000


	Prospective
	Compare TWA pedictive accuracy to EF and SAECG in post-MI population
	VT/VF
	119

consecutive patients with acute MI

(TWA test 20 days post MI)


	Male 70%

Age 60(9

EF 49(9

Primary PTCA 98%

w/ Stent 58%


	12
	Sens:  93%

Spec:  59%

PPV:  28%

NPV:  98%
RR:    16.8

ER+:  28%

ER-:    2%
	EF      SAECG

60  53

78  85

32 38

92 91

4.7           5.7
	· Consistent with studies in other populations:

· Those testing negative had only a 2% event rate

· Compared to those testing positive with a 28% event rate

	Non Ischemic -DCM Study

Klingenhaben

Abstract presented @ NASPE

May 1999


	Subgroup analysis of previously published prospective studies
	Assess TWA in predicting events in NI-DCM population
	VT/VF, death
	56

Non-ischemic dilated cardiomyopathy
	Male 68%

Age 53(11

EF 28(9

ICD recipients 28%

No prior VTE 72%
	6
	Sen: 100%

RR:     ∞
ER+:  21%

ER-:     0%
	
	· This is a population that EPS is not effective

· Results showed that all 6 events occurred in TWA positive patients

· Event rate in positives was 21%

· No one testing negative had an event




Sens
Sensitivity

Spec 
Specificity

PPV
Positive Predictive Value

NPV
Negative Predictive Value

RR
Relative Risk

ER+
Event Rate in Positive Patients

ER-
Event Rate in Negative Patients

