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The Need for New Options 
Despite optimal medical therapy and invasive procedures, such as angioplasty or cardiac bypass surgery, 
many patients still experience angina (chest pain, shortness of breath, fatigue) from their coronary artery 
disease. Daily tasks that most people take for granted such as climbing a flight of stairs, walking a dog or 
mowing the lawn become impossible without experiencing chest pain.  For these difficult-to-treat patients, the 
only option is to significantly curtail daily activities in order to avoid the angina symptoms.  
 
In addition, despite advances in medical therapy for the treatment of congestive heart failure (CHF) over the 
past decade, substantial unmet needs remain, particularly in patients with moderate to severe CHF. Heart 
failure is a progressive debilitating condition where the heart is unable to pump enough blood throughout the 
body. Heart failure develops over time, as the pumping action of the heart grows weaker. Patients with mild 
heart failure today usually progress to moderate or severe heart failure over time. Heart failure is the number 
one diagnosis in Medicare patients and is the leading cause of hospitalization in patients over the age of 65. 
CHF also places an enormous burden on the U.S. healthcare system, with an estimated economic impact 
ranging from $20 billion to in excess of $50 billion per year. Compounding the problem is that there are few 
consensus therapies to treat CHF beyond “medical management” and many patients now are left to suffer 
their symptoms chronically and anticipate a reduced life expectancy.   
 
For these angina and heart failure patients, FDA-cleared EECP® external counterpulsation therapy has been 
demonstrated to provide an effective, non-invasive and enduring therapeutic option. Data from clinical studies 
and patient registries show that approximately 80 percent of patients benefit from EECP therapy and typically 
experience: 
 

·  angina that is less frequent and less intense; 
·  reduced need for nitroglycerine; 
·  increased energy levels; 
·  a greater ability to take part in activities of daily living; 
·  a better quality of life; and/or 
·  a more positive outlook. 

 
As healthcare costs continue to rise throughout the United States, providers, payers and patients are looking 
for the most cost-effective options for treating cardiovascular diseases. For patients who are good candidates 
for the treatment, EECP therapy is considered a safe, highly beneficial, low cost, non-invasive therapy. 
 
Treatment Overview 
Vasomedical’s advanced EECP therapy systems utilize fundamental hemodynamic principles to augment 
coronary blood flow, reduce the workload of the heart and improve overall vascular function. The treatment is 
completely non-invasive and is administered to patients on an outpatient basis, usually in daily one-hour 
sessions, five days per week over seven weeks for a total of 35 treatments. The procedure is well tolerated 
and patients may begin to experience relief of chest pain after 15 to 20 hours of therapy. Positive effects have 
been shown in most patients to continue for years following a full course of therapy. 
 
More than 800 physicians in the U.S. use EECP therapy to treat approximately 19,000 patients annually who 
suffer with chronic angina and heart failure. With a success rate of approximately 80 percent and an annual 
growth rate of over 30 percent, EECP therapy is one of the fastest-growing medical procedures in the country.  
More than 80 articles published in leading medical journals document significant benefits to patients suffering 
from angina and congestive heart failure, including symptom relief, increase in functional capacity and 
improved quality of life. 
 
During EECP therapy, the patient lies on a treatment table while wearing three sets of inflatable pressure 
cuffs—resembling oversized blood pressure cuffs—on the calves, the lower and upper thighs, including the 
buttocks. The cuffs inflate rapidly and sequentially—via computer-interpreted electrocardiogram (ECG) 
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signals—starting from the calves and proceeding upward to the buttocks during the resting phase of each 
heartbeat  (diastole). This has the effect of creating a strong retrograde counter pulse in the arterial system, 
forcing freshly oxygenated blood towards the heart and coronary arteries, while simultaneously increasing the 
volume of venous blood return to the heart under increased pressure.   
 
Just prior to the next heartbeat, before the heart begins to eject blood by contracting (systole), all three cuffs 
simultaneously deflate, significantly reducing the workload of the heart. This is achieved because the vascular 
beds in the lower extremities are relatively empty when the cuffs are deflated, significantly lowering the 
resistance to blood ejected by the heart, reducing the amount of work the heart must do to pump oxygenated 
blood to the rest of the body.   
 
The inflation/deflation activity is monitored constantly and coordinated by a microprocessor that interprets 
ECG signals from the patient�s heart, monitors heart rhythm and rate information and actuates the inflation 
and deflation cycles. The end result of this sequential “squeezing” of the legs is to create a pressure wave 
that significantly increases peak diastolic pressure, benefiting circulation to the heart muscle and other 
organs, while also reducing systolic pressure and systemic vascular resistance to the general benefit of the 
vascular system.   
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Patients wear special pants during the treatment to minimize the possibility of skin irritation. During therapy 
the therapist often elects to educate or reinforce prior instructions to the patients such as providing 
information about their specific condition, the advantages of exercise for general well being, maintaining the 
benefits of EECP therapy, proper diet, limiting alcohol consumption, smoking cessation and proper adherence 
to medication regimens. 
 
Mechanism of Action 
While the exact mechanism whereby EECP therapy produces clinical improvement remains unknown, there 
are several hypothesized mechanisms of action for EECP that have been discussed in clinical literature and 
include: 
 

·  Improvement of endothelial function 
·  Promotion of collateral vessels 
·  Enhancement of ventricular function 
·  Peripheral training effect with physiologic effects similar to that seen with physical exercise 

 
EECP Clinical Research 
Researchers at Harvard University conducted experiments with counterpulsation in the 1950s, demonstrating 
that this technique markedly reduces the workload, and thus oxygen consumption, of the left ventricle. This 



 

basic effect has been demonstrated over the past forty years in both animal experiments and in human 
patients. The clinical benefits of external counterpulsation were not consistently achieved in early studies 
because the equipment used at the time lacked some of the features found in the current EECP systems, 
such as the computerized electrocardiographic gating, which makes sequential cuff inflation possible.   
 
As the technology improved, however, it became apparent that both internal (i.e., intra-aortic balloon 
pumping) and external forms of counterpulsation were capable of improving survival in patients with 
cardiogenic shock following myocardial infarction. Later, in the 1980s, Dr. Zheng and colleagues in China 
reported on their extensive experience in treating angina using the newly developed "enhanced” or 
sequential, inflating EECP device that incorporated a third cuff for the buttocks. Not only did a course of 
treatment with the EECP system reduce the frequency and severity of anginal symptoms during normal daily 
functions and during exercise, but the improvements were sustained for years after therapy. 
 
These results prompted a group of investigators at the State University of New York (SUNY) at Stony Brook 
to undertake a number of open label studies with the EECP system between 1989 and 1996 to reproduce the 
Chinese results, using both objective and subjective endpoints. These studies, though open and non-
randomized, showed statistical improvement in exercise tolerance by patients as evidenced by thallium-stress 
testing and partial or complete resolution of coronary perfusion defects as evidenced by radionuclide imaging 
studies. All of these results have been reported in medical literature and support the assertion that EECP 
therapy is an effective and durable treatment for patients suffering from chronic angina pectoris. 
 
The MUST-EECP Trial 
In 1995, Vasomedical began a large, randomized, controlled and double-blinded clinical trial, Multicenter 
Study of Enhanced External Counterpulsation  (MUST- EECP) at seven leading university hospitals in the 
United States to confirm the patient benefits observed in the open studies conducted at SUNY-Stony Brook 
and to provide definitive scientific evidence of EECP therapy�s effectiveness. MUST-EECP was completed in 
July 1997 and the results were presented at the annual Scientific Sessions of the American Heart Association 
in November 1997 and the American College of Cardiology in March 1998. The Journal of the American 
College of Cardiology (JACC), a major peer-reviewed medical journal, published the results of the MUST-
EECP trial in June 1999. 
 
This 139 patient study, which included a sham-EECP therapy control group, showed that EECP therapy was 
a safe and effective treatment option for patients suffering from angina pectoris, including those on maximal 
medication and for whom invasive revascularization procedures were no longer an option. The results of the 
MUST-EECP study confirmed the clinical benefits described in earlier studies, namely a decline in anginal 
frequency and a decrease in exercise-induced signs of myocardial ischemia.   
 
In 2000, Vasomedical completed a quality of life sub-study with patients that participated in MUST-EECP. 
Two highly regarded and standardized means of measurement were used to gauge changes in patients� 
outlook and ability to participate in normal daily activities during the treatment phase and for up to 12 months 
after treatment. Results of this study, which have been presented at major scientific meetings and published 
in the January 2002 Journal of Investigative Medicine, show that the group of patients receiving EECP 
therapy enjoyed significantly improved aspects of health-related quality of life compared to those who 
received sham treatment. 
 
International EECP Patient Registry 
The International EECP Patient Registry (IEPR) at the Epidemiology Data Center of the University of 
Pittsburgh Graduate School of Public Health was established in January 1998 to track the outcomes of angina 
patients who have undergone EECP therapy. More than 100 centers participated in the registry  enrolling 
5,000 patients. Phase 2 of the IEPR, enrolled an additional 2,500 angina patients with coexisting heart failure 
and other conditions. Enrollment began in January 2002, and was completed in September 2004.   
 
The IEPR provides the medical community with a vital source of information about the effectiveness of EECP 
therapy in real-world environments. Data analyzed by the IEPR include improvement in anginal symptoms, 
duration of benefit, quality of life, effects seen in important patient subgroups and adverse events occurring 
during the treatment period. Follow-up data is obtained at six-months post treatment and then annually for up 
to three years. Additional information about the IEPR is available at www.edc.gsph.pitt.edu/iepr. 
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The PEECHÔÔÔÔ  Trial 
As part of its program to expand the therapy�s indications for use beyond the treatment of angina, 
Vasomedical applied for and received FDA approval in April 1998 to study, under an Investigational Device 
Exemption (IDE) protocol, the application of EECP therapy in the treatment of heart failure. A 32-patient 
feasibility study was conducted simultaneously at the University of Pittsburgh, the University of California at 
San Francisco and the Grant/Riverside Methodist Hospitals in Columbus, Ohio. The results of this study were 
presented at the 49th Scientific Sessions of the American College of Cardiology in March 2000 and the Heart 
Failure Society of America�s Annual Meeting in September 2000. The July/August 2002 issue of Congestive 
Heart Failure published a report of this study which concluded that EECP therapy increased functional 
capacity of the patients, was beneficial to left ventricular function and portended to be a useful adjunct to 
current medical therapy in heart failure patients. 
 
That same summer, the FDA approved an IDE supplement to proceed with a pivotal study to demonstrate the 
efficacy of EECP therapy in the most prevalent types of heart failure patients. This study, known as the 
PEECHÔ   (Prospective Evaluation of EECP in Congestive Heart Failure) Trial, began patient enrollment in 
March 2001. PEECH involves an impressive blend of 29 academic and community–based centers, including 
the Cleveland Clinic, Mayo Clinic, Scripps Clinic, Thomas Jefferson University Hospital, University of North 
Carolina at Chapel Hill, Minnesota Heart Failure Consortium, Advocate Christ Hospital, The Lindner Center of 
Cincinnati, Hull Royal Infirmary (UK), University of California at San Diego Medical Center, University of 
Pittsburgh Medical Center and Cardiovascular Research Institute, Inc.   
 
While the 510(k) clearance for CHF granted in June 2002 obviated the need to continue this trial for FDA 
regulatory reasons, Vasomedical decided to complete the clinical trial in order to establish clinical validation of 
EECP therapy as a treatment for CHF and to obtain Medicare and other third-party reimbursement for this 
indication. 
 
The PEECH trial enrollment was completed in February 2004 with 187 patients. The protocol for the study 
requires patient examinations at six months following treatment and will evaluate improvements in exercise 
capacity and oxygen utilization as the primary endpoints. Researchers completed the six-month follow-up 
examinations in December 2004. Results of the PEECH trial will be presented at the American College of 
Cardiology (ACC) Annual Scientific Session (March 6-9, 2005) at the Late Breaking Clinical Trials.  
 
Vasomedical continues to execute its product development program, as well as other smaller clinical trials in 
the areas of angina, heart failure and other possible indications for the use of EECP therapy. As the pioneer 
and acknowledged industry leader in enhanced external counterpulsation therapy, Vasomedical is committed 
to assisting cardiologists in providing the most effective and clinically proven treatment options for their 
patients. 

 
 
 

Except for historical information contained in this report, the matters discussed are forward-looking 
statements that involve risks and uncertainties. When used in this report, words such as “anticipated,” 
“believes,” “could,” “estimates,” “expects,” “may,” “plans,” “potential” and “intends” and similar expressions, as 
they relate to the Company or its management, identify forward-looking statements. Such forward-looking 
statements are based on the beliefs of the Company’s management, as well as assumptions made by and 
information currently available to the Company’s management. Among the factors that could cause actual 
results to differ materially are the following: the effect of the dramatic changes taking place in the healthcare 
environment; the impact of competitive procedures and products and their pricing; medical insurance 
reimbursement policies; unexpected manufacturing or supplier problems; unforeseen difficulties and delays in 
the conduct of clinical trials and other product development programs; the actions of regulatory authorities 
and third-party payers in the United States and overseas; uncertainties about the acceptance of a novel 
therapeutic modality by the medical community; and the risk factors reported from time to time in the 
Company’s SEC reports. The Company undertakes no obligation to update forward-looking statements as a 
result of future events or developments. 
 
 

 


