
When a referral
means survival 

DEADLY
HARMLESS



Of the 10 million Americans at high risk of sudden cardiac death (SCD),

alarmingly few are ever identified for referral to an electrophysiologist.

That’s because to most cardiologists—including, quite possibly, yours—SCD

remains all but invisible. It lacks recognizable symptoms or clear risk factors.

Nor can it be reliably predicted by the current generation of diagnostic tools.

As a result, most cardiologists are simply unable to identify potential SCD 

candidates in their practices. Consequently, they do not—cannot—refer 

substantial numbers of genuinely at-risk patients.

You and your referring cardiologists owe yourselves a conversation about the

Heartwave™ System from Cambridge Heart.

•    Measures Microvolt T-Wave Alternans to assess SCD risk.

•    The only noninvasive system cleared by the FDA to identify

patients at risk for SCD. 

•    Backed by prospective clinical trials and years of follow-up with

compelling outcomes.

•    Helps upgrade the number and quality of referrals for EP studies.

•    Creates opportunities for potential ICD placement.

Sudden Cardiac Death.
First PREDICT. 

Then PREVENT.

The presence of Microvolt T-Wave Alternans™

as measured by the Analytic Spectral Method™

of the [Heartwave System] in patients with

known, suspected or at risk of ventricular

tachyarrhythmia predicts increased risk of a

cardiac event (ventricular tachyarrhythmia or

sudden death). The [Heartwave System]

should be used only as an adjunct to clinical

history and the results of other noninvasive

and/or invasive tests.3

FDA INDICATIONS

At-risk Patient Populations Number

Congestive Heart Failure 4,700,0001

Postmyocardial Infarction 7,300,0001

Syncope 500,0002

Nonischemic Dilated Cardiomyopathy 50,0001



KNOW WHEN THE RISK IS LOW

The Heartwave System is also shown to rule out the risk of SCD with extraordinary

accuracy. Nearly 98%.8 Patients likely to report negative on an EP study can be

readily screened out.As a result, cardiologists end up referring you a more highly

qualified pool of candidates for testing and, potentially, ICD placement.

•    Better stratification of at-risk population.

• Greater efficiency in your practice.

•    Improved overall patient care.

THE T-WAVE REVEALED 
Microvolt T-Wave Alternans is a proven predictor of a patient’s risk—or lack of

risk—for a life-threatening cardiac event. Using the proprietary Analytic Spectral

Method, the noise-canceling Micro-V Alternans™ Sensors of the Heartwave System

detect T-wave alternans at levels below 2 microvolts—a requirement for accuracy.

•    Provocative test at elevated heart rates that simulates 
physiologic arrhythmogenic conditions.

•    A simple, stand-alone procedure that delivers results in minutes.

• Generates proprietary Alternans Report Classification.
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The Microvolt T-Wave Alternans Test™ is 

a stand-alone procedure that can be 

performed in any clinical setting where

increasing the heart rate is possible.

The Current Procedural Terminology (CPT)

code for Microvolt T-Wave Alternans 

testing is 93025.9 

Of heart failure patients testing positive for MTWA,
21% suffered SCD or resuscitated VF/VT in 18
months. No one who tested negative experienced 
such events.4

850 consecutive post-MI patients. Endpoints of
SCD and VT. Conclusion: MTWA measured in the late
phase of MI is a strong-risk stratifier for SCD in
infarct survivors. (Graph represents Post-MI and
EF ≤ 40%.)5

Among syncope patients referred for EPS evaluation
of syncope, MTWA was a highly significant 
predictor of subsequent events.6

Heart failure patients

Post-MI patients

Syncope patients

100

90

80

70

60

50

0 3 6 9

Ev
en

t F
re

e 
Su

rv
iv

al
 (%

)

TWA+

TWA+
TWA-

TWA-

Months
12 15 18

62 53 43 37 35 27 20

31 30 24 19 17 15 12

RR=4.0
P=0.05

Among NIDCM patients tested with several 
noninvasive risk-stratification indicators, MTWA 
was the only statistically significant predictor 
of events.7

Non-ischemic DCM patients
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End of question™

1 Oak Park Drive
Bedford, MA 01730

www.cambridgeheart.com

888.226.9283

Theodore Chow, MD

"Sudden cardiac death is the most common cause of death, yet most people

are asymptomatic until it’s too late. We’ve been using the Microvolt T-Wave

Alternans Test to help us identify patients at risk for SCD who otherwise

would have escaped medical attention."

Ohio Heart Health Center, Cincinnati, Ohio

To have your referring cardiologist receive information 
about the Heartwave System, call 888.226.9283, ext. 241.

A BETTER DEFENSE AGAINST SCD. 
NO QUESTION.
The Heartwave System fortifies the first line of defense against SCD—the 

cardiologists you rely on for referrals. Talk to them today about the exceptional

predictive accuracy of the noninvasive Microvolt T-Wave Alternans Test™. Because an

unidentified risk is the gravest risk of all.



M I C R O V O L T  T - W AV E  A L T E R N A N S  T E S T I N G  F R O M  C A M B R I D G E  H E A R T

With the power to predict,
you have the power to protect.

With the power to predict,
you have the power to protect.



And the power to reassure.And the power to reassure.

Now there’s a reliable way to assess your patients’ risk of sudden cardiac death.

Microvolt T-Wave Alternans Test™.

More than 10 million people at elevated risk of sudden

cardiac death (SCD) currently go undiagnosed. This year,

300,000 of them will die without receiving life-saving

therapy.1 Even cardiologists concerned about SCD currently

lack the diagnostic tools necessary to determine its risk and

offer protective measures. Likewise, many patients with

heart disease are concerned about their risk of SCD and

look to their cardiologist for reassurance.  

For cardiologists with patients potentially at risk and

patients who need to be reassured, Cambridge Heart’s

microvolt T-wave alternans testing is a powerful predictor

of SCD. Clinically proven in a broad range of patients, the

Microvolt T-Wave Alternans Test is the only FDA-cleared

tool to identify patients at risk for SCD. 

High Risk Groups for Sudden Cardiac Death
Population Size

High Coronary
Risk

0 1 2 5 10 20

Prior MI

E F < 35%/
Heart Failure
Syncope/
Heart Disease
Previous
VF/VT

Total SCD/Year

0 50 100 200 300

(millions) (thousands)
Patients Undergoing Electrophysiology Study

Only a small fraction of patients at elevated risk of SCD are ever evaluated
by an electrophysiologist. Sudden-death mortality can be reduced once larger

patient groups are identified and referred for appropriate treatment.



Benefits to Cardiologists.
Microvolt T-wave alternans enhances your diagnostic
capabilities.

- Evaluate risk of VT/VF in post-MI patients, those with unexplained

syncope or presyncope, and those with left ventricular dysfunction or

other risk factors

- Determine in advance which patients are most likely to test positive or

negative on EP study, allowing you to better determine who is most

appropriate for referral to an electrophysiologist

- Reliably determine risk of sudden death for patients reluctant to 

undergo EP study

Benefits to Electrophysiologists.
Enhance your diagnostic capabilities within the EP lab.

- Obtain added information for your toughest cases – non-ischemic dilated

cardiomyopathy, patients induced into VF or polymorphic VT, or non-inducible

patients with a compelling history

Increase referrals or improve your lab’s efficiency.

- Broaden your practice’s services to encourage referrals

- Screen patients likely to be negative on EP study, improving your lab’s efficiency

and throughput 

- Increase the volume of an enriched population of MADIT/MUSTT,24,25 syncope,

CHF and post-MI patients



Detection and diagnostic application of

microvolt T-wave alternans.

Cambridge Heart’s microvolt T-wave alternans

technology is the only non-invasive test consistently

demonstrated to be comparable or superior to EP study

in the prediction of sudden death. It is also the only test

cleared by the FDA to predict ventricular

tachyarrhythmic events and SCD.12-23

Microvolt T-wave alternans is an every-other-beat

variation in the T-wave. When visible on the ECG, this

variation has been historically linked to cardiac

pathology and often precedes the onset of VT/VF.2-8, 39

Recent work has demonstrated the mechanistic link

between microvolt T-wave alternans and the onset of

VT/VF at the cellular level.9-11, 38

Microvolt T-wave alternans, not visible on the ECG,

has proven to be a key predictor of SCD.  In clinical

studies, over 4,000 patients have been measured using

Cambridge Heart’s microvolt T-wave alternans

technology. The alternans test has been closely linked to

the outcome of EP study and spontaneous, life-

threatening events in 12 completed trials of more than

1,400 patients.12, 16, 17, 23, 31, 40, 41

The technology behind the test.

The predictive accuracy of microvolt T-wave alternans

comes from Cambridge Heart’s proprietary Analytic

Spectral Method™ and unique, noise-canceling Micro-V

Alternans™ Sensors. This measures T-wave alternans below

2 microvolts, which is the level required for accurate

prediction of sudden death.

Unlike other non-invasive measurement technologies

performed during rest or normal activity, the Microvolt

T-Wave Alternans Test is conducted while the heart rate is

elevated, generally using exercise or pharmacological stress.

This more closely simulates physiologic arrhythmogenic

conditions. In fact, clinical studies have shown that elevated

heart rates provide a more sensitive measure of SCD

susceptibility during microvolt T-wave alternans testing.31



Applications and clinical use.
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Patients with prior VF/VT, syncope, heart failure 

or prior MI account for almost two thirds of SCDs 

each year. Recent studies have established microvolt 

T-wave alternans as a valuable predictor in patient

populations that account for the largest number of

annual deaths.
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More than half of the 1.1 million annual patient visits for syncope remain

unexplained. And over half of those cases (200,000) have an abnormal ECG or

history of coronary artery disease. Yet, despite a 6% one-year mortality and

4% incidence of sudden death in patients with unexplained syncope, only

20,000, or 1 in 10 patients are referred for EP study. This includes those with

an abnormal ECG or history of coronary artery disease. Where appropriate,

microvolt T-wave alternans can play a role in evaluating this large group of

patients for subsequent EPS and ICD therapy. 26-30 In a study of patients

referred for EPS evaluation of syncope, microvolt T-wave alternans was a

highly significant predictor of subsequent events.31

Syncope Patients

Patients Typically Referred for EP Study

When compared with EPS in multiple clinical trials, the positive predictive

value (PPV) of microvolt T-wave alternans in predicting arrhythmic events has

been comparable, while its negative predictive value (NPV) has been equal or

superior.12-16 In the largest of these studies, the event rate among EP negative

patients was 2.5 times that of microvolt T-wave alternans negative patients,

resulting in a relative risk for microvolt T-wave alternans of 13.9, vs. a relative

risk of 4.7 for EP study.15

Patients with NYHA Class II-IV heart failure have a two-year mortality of 20-40%.

More than 40% of these deaths are sudden.32-35 In a study of consecutive

patients referred to a heart failure clinic who received a broad battery of risk

stratification tests, including left ventricular ejection fraction (LVEF), Holter

monitoring for non-sustained ventricular tachycardia, heart rate variability, signal

averaged ECG and others, microvolt T-wave alternans was the only significant

predictor of arrhythmic events. Twenty-one percent of patients in the study

testing positive for T-wave alternans suffered sudden death or resuscitated

VF/VT in 18 months. No patients testing negative experienced such events.17

Heart Failure Patients

Sudden death mortality in post-MI patients remains high despite advances in

treatment. Six to ten percent of patients will die within the two years following

hospital discharge. More than half of these deaths will be sudden and

unexpected.36, 37 Microvolt T-wave alternans may be used to risk stratify these

patients, especially those with LV dysfunction, following MI. In a study of post-

MI patients, during mean follow-up of 13 months, microvolt T-wave alternans

was a superior predictor of arrhythmic events. Sustained VT and sudden death

occurred in 28% of patients testing positive for microvolt T-wave alternans,

while in patients with LVEF of less than 40% and a positive Microvolt T-Wave

Alternans Test, the event rate increased to 39%.23

Post-MI Patients
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