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Coverage Policy

CIGNA does not cover signal-averaged electrocardiography (SAECG) for any indication because it is
considered experimental, investigational or unproven.

CIGNA does not cover remote algorithmic analysis of electrocardiographic-derived data (e.g.,
MultiFunction Cardiogram [MCG] [Premier Heart, Port Washington, NY]) for any indication because it is
considered experimental, investigational or unproven.

General Background

There is a high incidence of sudden cardiac death (SCD) in patients with heart failure and diminished left
ventricular ejection fraction and in patients who are recovering from acute myocardial infarction (Ml). Significant
effort has been directed to the identification of high-risk patients for interventions such as drugs or automatic
implantable cardioverter defibrillators. Patients identified as high-risk actually account for a small proportion of
preventable SCD, however Although the risk of SCD increases in proportion to the severity of cardiac disease in
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an individual patient, most events occur in patients with no known cardiac history and with few or no risk factors.
Various non-invasive methods may be used to assist in risk stratification, including left ventricular ejection
fraction, standard electrocardiography, Holter monitoring, microvolt T-wave alternans, and exercise stress
testing. Signal-averaged electrocardiography (SAECG) has also been proposed as a method of arrhythmia risk
stratification.

SAECG is a noninvasive technique in which segments of a standard electrocardiogram (ECG) are computer-
analyzed to detect small electrical impulses, called ventricular late potentials that follow the QRS segment.
These impulses are imbedded in the ECG and are normally obscured by skeletal muscle activity and other
extraneous causes of “noise” encountered in recording a typical ECG. With SAECG, signals are amplified,
filtered, and then averaged using computer software. Ventricular late potentials are associated with elevated risk
of ventricular tachyarrhythmias and sudden cardiac death, particularly in patients who have had recent
myocardial infarction (MI) or who have cardiac abnormalities, such as coronary artery disease. An
electrophysiologic (EP) study, an invasive procedure, is also commonly used to evaluate risk of sudden cardiac
death. Although ventricular arrhythmias induced during EP studies are a strong predictor of risk, non-inducibility
does not necessary indicate a positive prognosis. There is no single test capable of accurately predicting SCD
risk in various clinical settings and patient populations. The relative ability of each test to identify risk varies, and
the optimal way to combine these tests is unclear. The sensitivity of an abnormal SAECG is reported to vary
between 30-76%, and specificity between 63—96%. SAECG has a low positive predictive value for SCD (7—
40%). The negative predictive value is high (>95%), but this is related to the low event rate of SCD ((Goldberger
et al., 2009, Kusmirek and Gold, 2007; Zipes et al., 2006)

Coronary artery disease (CAD) causes approximately one in six deaths in the United States each year, and is
the leading cause of death in American men and women. Non-invasive methods used to determine the
presence or evaluate the risk of CAD include ECG, stress testing, with or without nuclear imaging,
pharmacologic stress testing, and echocardiography, in combination with evaluation of medical and family
history. Advanced imaging techniques, including computed tomography angiography (CTA) and cardiovascular
magnetic resonance (CMR) are also being explored for the evaluation of CAD. No single non-invasive test has
been demonstrated to identify patients with CAD with high sensitivity and specificity. Coronary angiography, an
invasive procedure, remains the gold standard in the diagnosis of CAD (American Heart Association, 2010;
Topol, 2007).

The MultiFunction Cardiogram”™ (MCG) (Premier Heart, Port Washington, NY), a computerized ECG device, has
been proposed as a non-invasive alternative for the evaluation of known or suspected coronary artery disease
The MCG records a simultaneous two-lead resting ECG from leads Il and V5, using proprietary hardware and
software. The analog MCG ECG signal is amplified, digitized, and transmitted to Premier Heart's datacenter via
an encrypted internet connection. The data is analyzed, signal-averaging is performed, and the data is
subjected to six mathematical transformations to identify functional indices. Patterns of abnormal indices are
compared to abnormal index patterns in the reference database to reach a final diagnostic output. The
diagnostic output consists of a numeric score of 0—20 and the presence of local or global ischemia, indicating
the level of coronary obstruction/myocardial ischemia. A report of the testing is available on the MCG unit or can
be viewed through a web browser. An earlier version of the device, 3DMP EKG Multiphase Information Analysis
System, received FDA approval through the 510(k) process on March 21, 2000 (Premier Heart, LLC website,
Strobeck et al., 2009).

Literature Review

Signal-averaged Electrocardiography (SAECG): The Cardiac Arrhythmias and Risk Stratification after Acute
Myocardial Infarction (CARISMA) study (Huikuri et al., 2009) was conducted to evaluate the power of various
invasive and non-invasive risk markers to predict arrhythmias with the potential to be treated with an ICD. Of
5869 consecutive patients screened two to seven days following acute myocardial infarction (AMI) in ten
European centers, 312 patients with a mean left ventricular ejection fraction (LVEF) of 31 + 6% were included.
Reasons for exclusion included patient or physician refusal, other serious illness, planned coronary bypass graft
surgery, or death. All patients received an implantable ECG loop-recorder 5-21 days following AMI to document
fatal or near-fatal ventricular tachyarrhythmias, the primary endpoints of the study. Heart rate
variability/turbulence, ambient arrhythmias, SAECG, T-wave alternans, and programmed electrical stimulation
were performed six weeks after AMI. During the two year follow-up, 25 patients (8%) experienced fatal or near
fatal tachyarrhythmias. The strongest predictor of these events was heart rate variability (p<0.001), as measured
by Holter monitor. Induction of sustained monomorphic ventricular tachycardia during programmed electrical
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stimulation was also predictive of the final endpoint (p=0.003). QRS duration measured from the SAECG was a
predictor of the primary endpoint, but when adjusted for clinical variables, the predictive power of SAECG was
only of borderline significance (p=0.04). The authors stated that, while these results are promising, larger
randomized interventional studies are needed before recommendations can be made regarding post-AMI Holter
monitor screening.

A meta-analysis conducted by Bailey et al. (2001) evaluated current risk stratification tests for predicting major
arrhythmic events after MIl. The analysis included a total of 44 studies for which major adverse events incidence
and predictive accuracy could be inferred. Tests reviewed included SAECG, heart rate variability, severe
ventricular arrhythmia on ECG, left ventricular ejection fraction and EPS. The authors concluded that
combinations of the four noninvasive tests in stages may allow 90% of patients to be stratified as high-risk or
low-risk, with EPS reserved for patients for whom noninvasive tests are inconclusive, but that no single test was
satisfactory alone for predicting risk. The authors further concluded that a large prospective study to develop a
robust prediction model is feasible and desirable.

Several case series and cohort studies have evaluated noninvasive methods of identifying patients at risk for
major arrhythmias and sudden cardiac death. The effectiveness of SAECG, T-Wave Alternans (TWA),
electrophysiologic studies (EPS), heart rate variability, and baroreflex sensitivity have been evaluated in various
combinations (Gold, et al., 2000; lketa, et al., 2000; Gomes, et al., 2001; Huikuri, et al., 2001). These studies did
not demonstrate that SAECG alone or in combination with other noninvasive tests is effective in defining risk
and determining the appropriateness of specific pharmacological therapy or ICD implantation.

MultiFunction Cardiogram (MCG): Strobeck et al. (2009) conducted a meta-analysis to compare MCG to
coronary angiography in detecting the presence and recurrence of hemodynamically relevant coronary artery
disease. Three published prospective trials were included in the analysis, although the included trials were not
specifically named (n=1076). The study participants consisted of a convenience sample of patients already
scheduled for the reference procedure, coronary angiography, for any indication. The intent of the included
studies was not to study MCG as a screening device, but to focus on the potential of the device as a diagnostic
assay for coronary artery stenosis. Patients may or may not have had prior angiography and/or coronary
intervention. Results were classified by two angiographers for hemodynamically relevant stenosis (>70%). A
coronary ischemia severity score of 0—20 was calculated for each patient. The severity score was significantly
higher for patients with relevant coronary stenosis (5.4 £ 1.8 vs. 1.7 £ 2.1). The device correctly classified 941 of
the 1076 patients (sensitivity 91.2%; specificity 84.6%; negative predictive value [NPV] 0.942, positive predictive
value [PPV] 0.777). Adjusted PPV and NPV were 81.9% and 92.6%, respectively.

Evidence evaluating the use of MCG is limited; studies published to date, including Weiss et al., 2002;
Hosokawa, et al., 2008; Grube, et al., 2007, Grube et al., 2008, have compared the device to coronary
angiography. It is difficult to draw conclusions from the available evidence because of limitations in study design.
It is not possible to determine how MCG compares to coronary angiography in determining the risk of presence
of coronary artery disease. In addition, there are no published studies that evaluate the efficacy of MCG
compared to other available non-invasive diagnostic methods (e.g., standard 12-lead ECG, stress testing,
echocardiography and other imaging techniques). There is insufficient evidence in the published medical
literature to determine how the use of this test would impact patient outcomes. The clinical utility of MCG in the
evaluation or treatment of individuals with known or suspected coronary artery disease has not been
established.

Professional Societies/Organizations

An American Heart Association (AHA) American College of Cardiology (ACC) Foundation/Heart Rhythm Society
scientific statement on noninvasive risk stratification techniques for identifying patients at risk for sudden cardiac
death states that an abnormal SAECG is likely a risk factor for sudden cardiac death, based predominantly on
prospective analysis The clinical utility to guide selection of therapy has been tested, but not yet demonstrated.
The statement concluded that, given the high negative predictive value of the test, it may be useful for the
identification of patients at low risk. Routine use of SAECG to identify patients at high risk for sudden cardiac
death is not supported (Goldberger et al., 2008).

An ACC/AHA guideline on management of patients with acute Ml (Alpert, et al., 2004) evaluated noninvasive
assessment of ventricular arrhythmias by methods such as SAECG, 24-hour ambulatory monitoring, heart rate
variability, micro T-wave Alternans and T-wave variability in patients recovering from ST-elevated MI. The
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ACC/AHA guideline classifies these tests as Class llIb. A designation of Class Il indicates there is conflicting
evidence and/or a divergence of opinion about the usefulness/efficacy of a procedure or treatment. For
procedures in Class lla, the weight of evidence/opinion is in favor of usefulness/efficacy. For Class Ilb
procedures, the usefulness/efficacy is less well established by evidence/opinion. The guideline states that
insufficient data are available to determine whether general therapies (e.g., beta-adrenoceptor blockade, ACE
inhibition, and revascularization procedures) or specific interventions (e.g., treatment with amiodarone or an
ICD) targeted toward high-risk patients identified by a combination of noninvasive tests after Ml can more
favorably impact mortality. The guideline concludes that it is difficult to justify the costs of the routine use of
these procedures in the absence of demonstrated clinical benefit.

An ACC/AHA/European Society of Cardiology (ESC) guideline for management of patients with ventricular
arrhythmias and prevention of sudden cardiac death (Zipes, et al., 2006) discusses the use of SAECG to
improve the diagnosis and risk stratification of patients with ventricular arrhythmias or who are at risk of
developing life-threatening ventricular arrhythmias. Similar to the ACC/AHA guideline on acute Ml, this guideline
also classifies SAECG as a Class llb indication, in which the usefulness/efficacy are not well established.

The use of the MultiFunction Cardiogram (MCG) is not addressed in relevant ACC/AHA guidelines.

Summary

Signal-averaged electrocardiography (SAECG) has been proposed as a noninvasive method for arrhythmia risk
stratification. There is insufficient evidence in the published medical literature, however, to demonstrate the
clinical utility of SAECG used alone or in combination with other testing in establishing the risk of ventricular
arrhythmias and sudden death, in the diagnosis of arrhythmogenic right ventricular dysplasia/cardiomyopathy, or
when used as a patient selection criterion for pharmacological therapy, ICD implantation or other treatment.

The MultiFunction Cardiogram (MCG) has been proposed as a noninvasive method for the evaluation of known
or suspected coronary artery disease. There is insufficient evidence in the published medical literature to
demonstrate the clinical utility of MCG or to determine how this procedure compares to other available
diagnostic methods.

Coding/Billing Information
Note: This list of codes may not be all-inclusive.

Experimental/Investigational/Unproven/Not Covered:

CPT™ Description

Codes

93278 Signal-averaged electrocardiography (SAECG) with or without ECG

0206T Algorithmic analysis, remote, of electrocardiographic-derived data with computer

probability assessment, including report

ICD-9-CM Description

Diagnosis

Codes

410.00- Acute myocardial infarction

410.92

411.0-411.89 | Other acute and subacute forms of ischemic heart disease
412 Old myocardial infarction

414.00-414.9 | Coronary atherosclerosis
425.0-425-9 Cardiomyopathy
All other codes

*Current Procedural Terminology (CPT®) ©2010 American Medical Association: Chicago, IL.
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“CIGNA” and the “Tree of Life” logo are registered service marks of CIGNA Intellectual Property, Inc., licensed for use by CIGNA Corporation
and its operating subsidiaries. All products and services are provided exclusively by such operating subsidiaries and not by CIGNA Corporation.
Such operating subsidiaries include Connecticut General Life Insurance Company, CIGNA Behavioral Health, Inc., Intracorp, and HMO or
service company subsidiaries of CIGNA Health Corporation and CIGNA Dental Health, Inc. In Arizona, HMO plans are offered by CIGNA
HealthCare of Arizona, Inc. In California, HMO plans are offered by CIGNA HealthCare of California, Inc. and Great-West Healthcare of
California, Inc. In Connecticut, HMO plans are offered by CIGNA HealthCare of Connecticut, Inc. In North Carolina, HMO plans are offered by
CIGNA HealthCare of North Carolina, Inc. In Virginia, HMO plans are offered by CIGNA HealthCare Mid-Atlantic, Inc. All other medical plans

in these states are insured or administered by Connecticut General Life Insurance Company.
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Connecticut General Life Insurance Company has acquired the business of Great-West Healthcare from Great-West Life & Annuity
Insurance Company (GWLA). Certain products continue to be provided by GWLA (Life, Accident and Disability, and Excess Loss). GWLA is

not licensed to do business in New York. In New York, these products are sold by GWLA's subsidiary, First Great-West Life & Annuity
Insurance Company, White Plains, N.Y.
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