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Abstract -

This pilot study evaluates the capability of a prototype six lead ElectroCardioVision (ECV) device and its
software to rapidly and accurately recognize ischemia in the emergency room setting in patients presenting
with chest pain and/or shortness of breath. It was also used to screen for heart abnormalities that may merit
further medical work up. The ECV showed substantially greater sensitivity than a traditional ECG with.
respect to ischemia and potentially superior diagnostic capabilities. With respect to screening for heart
abnormalities, the ECV almost matched the sensitivity of a 12 lead ECG read by an experienced
cardiologist and was significantly superior on specificity. This has the potential for improving the speed
and accuracy of diagnosing ischemic heart disease and other cardiac diseases that may not be identified
using the traditional ECG. Despite the vast diagnostic value of the traditional ECG, having a faster, more
portable, antomated device has the tremendous potential in cutting costs associated with ischemic heart
disease. Many limitations existed in this small stady, yet consistent and superior qualities were identified,
which should prompt further evaluation to determine its applicability in the real world.

Background and Significance

‘When all age groups are considered, ischemic heart disease (IHD) is the most common cause of death both
in men and women. Postmortem studies on accident victims and military casualties in western countries has
shown that coronary arteriosclerosis often begins 10 develop prior to age 20 and is widespread even among
adults who are asymptomatic. Sudden death may be unheralded and is a common presenting manifestation
of THD.

The ECG is a mainstay in the diagnosis of acute and chronic coronary syndromes. The findings depend
upon several key factors including the duration (hyperacute/acute vs evolving/chronic), extent (transmural
vs subendocardial), and localization (anterior vs inferfor-posterior) of ischemia or infarction as well as the
presence of other underlying abnormalities. The ECG may also provide information on prognosis.

However, conventional ECG has shortcomings that have long been recognized. It has low sensitivity to
minor ECG changes, which may correspond to-early pathology; poor sensitivity, 34% alone and 46% when
compared to dynamic changes in ST segment elevation between serial ECGs, and rarely rises to 80-87%
after evaluating serial evolution of all ECG abnormalities (ST segment, T or Q waves, or LBBB). The
diagnosis of ischemia is even more difficult to establish with bundle branch block, left véntricular
hypertrophy with strain, and paced rhythms. i
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The question we intend to answer is more basic: what is the specificity and sensitivity of this ECV to
diagnose ischemia in the emergency room based on one initial read. Given the fact that many of the patients
may be medicated or have preexisting conditions this is a difficult real world test of the technology. We
also intend to compare its capabilities to a traditional ECG.

Traditionally, diagnosis of ischemia requires an additional work up beyond the ECG.

If it is determined in follow up studies that this technology is sensitive enough a negative evaluation may
precinde more invasive and expensive tests which would result in reduced treatment costs and hospital
stays. ’

The ability to do antomated reads with limb leads without imdressing the patient in a shorter period of time
is another potential benefit. This is a six lead device more appropriate for mass screerings and emergency
settings.

Traditional ECGs require a significant amount of expertise to evaluate heart disease. Several studies have
examined the acciiracy of computer ECG interpretation programs and have suggested that computer
analysis cannot substitute for physician interpretation of ECGs. Evaluation is partly an art not simply a
science. We also know that for many types of heart disease speed of treatment contributes to better
outcornes.

The ability of an EMT, or any health profession in the out patient setting, without the training of a
cardiologist, to get a fast and accurate diagnosis at the site of a cardiac emergency, may result in faster
treatments and better outcomes.

This is a pilot study. The objective is to do a preliminary assessment of a new prototype ECG technology
for diagnosing ischemia. We cannot in this study evaluate the full range of capabilities of this dévice which
include diagnosing other cardiac conditions and real time monitoring. Nor will we definitively determine
thé use of this device in the angina treatment protocol.

Methodology

The basic design of this study is to compare one read from the ECV with one read from the 12 lead ECG
both conducted at the time of admittance to the emergency room. The resilts from those reads will be
compared to the definitive diagnosis determined by a cardiologist after reviewing the entire patient history
and work up. Our objective was to determine the ability of both devices to identify ischemia and screen for
heart abnormalities based on only one read.

In order to test the ECV device, patients were randomly selected from Maimonides Medical Center’s
(MMC) emergency department, based on initial complaint of chest pain/discomfort/pressure, and/or
shortness of breath. The time of day was also random, from early morming hours to late night and the study
collected as few as 1, but as many as 10 patients at a time throughout the course of seven months spanning
summer, fall, and winter months, randomizing our sample. During that time 109 patients were selected






