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EECP® therapy, a proprietary form of external counterpulsation (ECP), commonly
referred to as enhanced external counterpulsation, is a non-invasive outpatient treatment
for patients with cardiovascular disease and is indicated for use in stable and unstable
angina pectoris, congestive heart failure, acute myocardial infarction, and cardiogenic
shock. Effective 1999, Section 20.20 (formerly 35-74) of the Coverage Issues Manual
was revised to provide national Medicare coverage for external counterpulsation (ECP).
The Centers for Medicare and Medicaid Services (CMS) currently covers treatment for
patients who have been diagnosed with disabling stable angina (Class III or IV Canadian
Cardiovascular Society or equivalent classification), who in the opinion of a cardiologist
or cardiothoracic surgeon, are not readily amenable to surgical intervention because:

1. Their condition is inoperable, or at high risk of operative complications or post-
operative failure;

2. Their coronary anatomy is not readily amenable to such procedures; or they have
co-morbid states, which create excessive risk.

A substantial amount of additional clinical evidence has been published in peer-reviewed
publications since the national coverage decision was made in 1999, some of which we
have discussed in meetings with the Coverage and Analysis Group at CMS. We are
therefore formally requesting a revision of the Coverage Issues Manual to expand
coverage of ECP for use in the treatment of patients with Class II angina and for use
in patients with NYHA Class II/III stable heart failure symptoms with an ejection
fraction < 35%. Specific coverage language is proposed in the supporting documentation
attached.

HCPCS code G0166, External Counterpulsation, has been in place since the 2000
Medicare Physician Fee Schedule. When used in the hospital setting, ECP is assigned
APC code 0678, External Counterpulsation.

Please feel free to contact me at 800-455-3327 ext. 154 or via email at
erose @vasomedical.com if additional information is required during your review.

Sincerely,

Elizabeth (Betsy) Rose
Director, Market Development
Vasomedical Inc.
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Introduction & Overview

External counterpulsation therapy, administered with proprietary EECP® therapy
systems, is a non-invasive treatment for patients with cardiovascular diseases and is
indicated for use in stable and unstable angina pectoris, congestive heart failure, acute
myocardial infarction, and cardiogenic shock. Vasomedical Inc., based in Westbury, NY,
is the only manufacturer of EECP® therapy systems and the market-leading manufacturer
of ECP products since 1995. EECP® therapy systems have been cleared by the Food and
Drug Administration (FDA) on several occasions between 1989 and 2004 via 510(k)
Premarket Notification Review (Appendix A).

Clinical evidence has been published in more than 50 peer-reviewed journals
demonstrating that EECP® therapy provides relief of stable angina and stable congestive
heart failure in selected patients in the form of:

¢ Improvement in symptoms

¢ Improvement in functional capacity

¢ Improvement in quality of life and health status

Angina affects 6.8 million people in the United States with 400,000 new cases of stable
angina diagnosed annually. Vasomedical estimates that approximately 125-150,000
patients suffer with refractory angina inadequately relieved by medical therapy. In the
United States, an estimated 20,000 patients are treated annually with EECP® therapy by
approximately 800 providers. Patients treated with EECP® therapy average 66 years of
age with a ten-year history of coronary artery disease. Over 80% of refractory angina
patients who receive EECP® therapy complete the full course (30-35 hours) of treatment.

Treatment for chronic stable angina has two objectives as noted by the ACC guidelines:'
e Reduce mortality and morbid events — preventing MI and death
e Reduce symptoms of angina and occurrence of ischemia — which from the
patient’s perspective can be of greater concern — since anginal pain or equivalent
exertional dyspnea limits activity and creates anxiety.

Treatment goals are:
¢ Elimination of pain
e Reduction in angina symptoms
e Results should be as complete or nearly complete elimination of anginal pain, and
return to normal activity and functional capacity as close to Canadian
Cardiovascular Class I as possible.

VASOMEDICAL, INC. -5-
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Congestive heart failure affects 5,000,000 people in the US with 550,000 new cases
diagnosed each year.” It is estimated that of these 550,000 new patients, approximately
225,000 NYHA Class II/III patients suffer from stable CHF inadequately relieved by
optimal medical therapy. Of the heart failure patients treated with EECP® therapy during
clinical studies or with concomitant angina, approximately 80% completed more than 30—
hours of therapy.

There are 970,000 hospital discharges for congestive heart failure, of which 720,000
(74%) are in patients over 65 years of age.3 Hospitalization costs to the Medicare system
for treating CHF are approximately $3.6 billion ($5,456 per discharge), with total direct
& indirect costs to the US healthcare system estimated at $27.9 B.*

A significant number of clinical studies pertaining to EECP® therapy have been published
in peer-reviewed journals since the current coverage decision was published in 1999.
Specific to this request for expansion of coverage, data from randomized controlled trials
such as the Multicenter Study of Enhanced External Counterpulsation (MUST-EECP)
and the Prospective Evaluation of EECP in Congestive Heart Failure (PEECH) trials, as
well as data from the International EECP® Patient Registry (IEPR), demonstrate clinical
benefits of EECP® therapy for patients with class II angina as well as patients with stable
congestive heart failure, NYHA Class II and III, with an ejection fraction < 35%. A
summary of this clinical evidence by indication is attached.

VASOMEDICAL, INC. -6-
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EECP® Therapy

Treatment with EECP® therapy is typically provided on an outpatient basis in 35 one-
hour sessions over a period of approximately seven weeks. To receive EECP® therapy the
patient lies on a treatment table and compressive cuffs (similar to large blood pressure
cuffs) are securely wrapped around the patient’s calves, thighs and buttocks. The
patient’s ECG is captured and used to control inflation and deflation of the cuffs in a
synchronous fashion. The cuffs inflate in a distal to proximal sequence in late systole and
deflate simultaneously in late diastole, just prior to the onset of systole.

Inflation-deflation time points are specifically adjusted to optimize therapeutic benefit.
The sequential cuff inflation creates retrograde pressure waves that augment arterial
diastolic pressure (increasing coronary perfusion pressure) and increases venous return to
the right heart (increasing preload). Rapid, simultaneous cuff deflation decreases
systemic vascular resistance, afterload and cardiac workload, thereby increasing

cardiac output.

Device Name and Description

The Lumenair™ EECP® Therapy System is the most recent model in a family of EECP®
therapy products manufactured by Vasomedical Inc (Figure 1). The Lumenair is
comprised of two major components, a Treatment Table and a patient Cuff Set. The
Treatment Table accommodates the air compressor and reservoir, a control module, a
power distribution module, a microprocessor with touch screen/keyboard interface,
printer, and components for acquiring and processing ECG and a finger Plethysmograph.
Oxygen saturation (%SpO,) measurement is provided by a Pulse Oximetry module. A
microprocessor is used to operate and monitor the system by means of proprietary custom
software, with the operator using the touch screen/keyboard interface to control its
operation. The screen displays information pertinent to the operating systems, as well as
treatment parameters and patient waveforms during use. The touch screen employs
“hardware-less keys” which the operator touches to select a function or execute a
command and the keyboard enables alphanumeric text entries. An internal disk drive is
used to store data on the system and a printer is used to produce a hard copy of site and
patient identification and physiologic data.

The Treatment Table frame also accommodates a mattress and other pneumatic circuits
consisting of valve assemblies. The mattress contains foam and soft polyester fibers for
optimal patient comfort. The valve assemblies consist of three pairs of inflation/deflation
valves that open and close on command to inflate or deflate the patient Cuff Set with air.

VASOMEDICAL, INC. -7-
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Figure 1. Lumenair™ EECP® Therapy System
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Patient Selection

U.S. labeled indications for Vasomedical’s EECP® therapy products specify that they are
indicated for use in stable and unstable angina pectoris, congestive heart failure, acute
myocardial infarction, and cardiogenic shock. EECP® therapy is a safe and effective
treatment that provides immediate and sustained benefits in patients with disabling
angina and angina equivalents, left ventricular dysfunction and heart failure.

Patients that may benefit from EECP® Therapy

Patients that may benefit from EECP® therapy include patients with stable angina or
angina equivalents, CCSC Class II-IV AND patients with stable congestive heart failure,
NYHA Class II/TIT with EF< 35% who:

Respond inadequately to or do not tolerate medical therapy

Restrict their activities to avoid symptoms

Are unwilling to undergo additional invasive revascularization procedures

Have LVD (EF<35%)

Have co-morbid conditions that increase the risk of revascularization procedures
(e.g. diabetes, heart failure, pulmonary disease, renal function)

Have coronary anatomy unsuitable for surgical or catheter-based revascularization
Are considered inoperable or at high risk of operative/interventional
complications

e Suffer with microvascular angina (Cardiac Syndrome X)

Are elderly patients at high risk for morbidity and mortality associated with
invasive coronary interventions.

VASOMEDICAL, INC. -9-
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External counterpulsation devices are so-called Class III pre-amendment devices; as such
devices were in interstate commerce prior to the enactment of the Medical Device
Amendments and have not been reclassified by the FDA since. FDA 510(k) marketing
clearances pertinent to Vasomedical EECP® therapy systems and their indications for use

include the following:

1\?'}31(11)21, Gll’);lttee d Device Name Indications for Use Comment
K882401 | 03/03/1989 | Stony Brook Model Pertains to the precursor model of
EECP® MC-1 Vasomedical’s first commercial
product
K940264 | 02/23/1995 | Vasogenics Stable and unstable angina, Vasomedical’s first commercial
EECP® MC-2 acute myocardial infarction, product (Vasogenics was acquired
cardiogenic shock by Vasomedical, Inc.)
K003469 | 12/06/2000 | EECP® Therapy System | Stable and unstable angina, Vasomedical’s 2™ generation
Model TS3 acute myocardial infarction, EECP® therapy system
cardiogenic shock
K020857 | 06/14/2002 | EECP® Therapy System | Stable and unstable angina, Added congestive heart failure to
Model TS3 with Pulse congestive heart failure, acute | labeled indication for use; modified
Oximetry myocardial infarction, device to incorporate pulse oximetry
cardiogenic shock
K033617 | 03/01/2004 | EECP® Therapy Stable and unstable angina, Vasomedical’s 3" generation
Systems congestive heart failure, acute EECP® therapy system; modified
Model TS4 myocardial infarction, contraindications and precautions
with/without Pulse cardiogenic shock
Oximetry
Model TS3
with/without Pulse
Oximetry
Model MC-2

Appendix (A) contains copies of the 510(k) memorandums.

VASOMEDICAL, INC.
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Mechanisms of Action

The specific mechanisms of action of EECP® therapy are not yet precisely known.
However, clinical studies continue to identify components of the hemodynamic,
neurohormonal and other physiological cascades initiated by the sequential cuff inflation
and simultaneous cuff deflation during treatment. Improvement of endothelial function,
promotion of collateral vessels and enhancement of ventricular function are all thought to
be contributing factors (Figure 2).

Cardiac Effects Peripheral Effect
* ¥
Afterioad Coronary blood flow T “Passive exercise”
L
¥ v
Open preaxisting collaterals Shear stress T
Growth factors T Endothelial function T 4+—
NO T ET-14
v
Cardiac workload 4
Arteriogenesis T 4 yasodilation
Anglogenesis T
Collateralization T
L Perfusion T = -
4
Oxygen consumption | # Ischamia 4

"

Placebo Effect »-»—ai CLINICAL BENEFIT |47 Peripheral conditioning

Figure 2. Mechanisms of Action of EECP® Therapy

Growing evidence supports the hypothesis that improvement in endothelial function
represents an important mechanism supporting the clinical benefit observed with EECP®
therapy.” EECP® therapy-induced increases in blood flow enhance endothelial shear
stress, providing a stimulus resulting in increased endothelial nitric oxide levels, and
reduced endothelin-1 levels, and vasodilatation. EECP® therapy also increases coronary
collateral perfusion by opening pre-existing collateral channels, and potentially inducing
arteriogenesis and angiogenesis.

EECP® therapy also produces effects mediated through arterial diastolic augmentation.
The retrograde arterial pressure wave increases coronary perfusion pressure, creating a
gradient between ischemic and non—-ischemic areas of the myocardium that may recruit
latent conduits and enhance myocardial perfusion. Increased endothelial shear stress
releases growth factors.
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Bonetti et al suggested that mechanisms contributing to the clinical benefit of EECP®
therapy include improvement in endothelial function, promotion of collateralization,
enhancement of ventricular function and peripheral effects similar to those observed
in response to physical exercise.’

In a study evaluating the effects of EECP® therapy using reactive hyperemic—peripheral
arterial tonometry (RH-PAT) as a measure of peripheral endothelial function, Bonetti et
al conclude, that EECP® therapy is associated with an acute improvement in peripheral
endothelial function, as is demonstrated by the acute increase in the RH-PAT index
observed in response to therapy on the first three study days. Moreover, the significant
difference between RH-PAT indices before the course of EECP® therapy and at one-
month follow-up suggests that EECP® therapy also exerts a beneficial medium-term
effect on endothelial function.’

Other Possible Mechanisms of Action

Effects on Nitric Oxide, Atrial Natriuretic Peptide and Brain Natriuretic Peptide
Urano et al also reported the effects of EECP® therapy on levels of atrial natriuretic
peptide (ANP) and brain natriuretic peptide (BNP) pre- and post-EECP® therapy in a pilot
study of 12 patients with CAD.® While there were no significant changes in ANP, the
plasma level of BNP significantly decreased following treatment (65 + 33 vs. 56 £ 33
pg/mL, p<0.05, pre- vs. post-treatment). Plasma BNP levels positively correlated with
improvement in diastolic function as evidenced by left ventricular end diastolic pressures
[LVEDP] (r = 0.44, p<0.05) and negatively correlated with peak filling rates [PFR] (r = -
0.47, p<0.02).

Similarly, Masuda et al, reported the effects of EECP® therapy on levels of nitric oxide
(NO) and neurohormonal factors (ANP and BNP).9 NO increased following completion
of EECP® therapy, reaching a significantly greater level at 1 month (p<0.02) as compared
to baseline. At 1 week following completion of EECP® therapy, both ANP (p<0.02) and
BNP (p<0.05) had significantly decreased compared to baseline.

Hemodynamic Effects of EECP® Therapy

Studies have shown that the hemodynamics of EECP® therapy closely resemble

those of the intraaortic balloon pump (IABP), long held as the “gold standard”

for circulatory support of hemodynamically compromised patients. The magnitude

of diastolic augmentation that can be achieved with EECP® therapy was found
comparable to and often greater than that of the IABP resulting in improved coronary
blood flow with decreased cardiac workload. Michaels et al in a landmark study using
invasive measurement techniques during cardiac catheterization, demonstrated the
hemodynamics of EECP® therapy in the central vasculature:

VASOMEDICAL, INC. -12-
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“Treatment with EECP® therapy unequivocally and significantly increases central aortic
and intracoronary diastolic pressure and intracoronary blood flow velocity. Mean aortic
and intracoronary pressure is increased, and left ventricular systolic unloading occurs

during EECP® therapy (Figure 3).710

A study by Taguchi suggests that the benefits of EECP® therapy compared to intra aortic
balloon counterpulsation include an increase in coronary blood flow by diastolic
augmentation, but with a positive effect on venous return with an increased preload and

cardiac index."!

Michaels,

Effects of EECP on Coronary Blood Flow

Intracoronary Doppler Ultrasound
Coronary Blood Flow

Control e
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AD, Accad, M, et al: Circulation 2002;106:1237 1242

Figure 3. Effects of EECP on Coronary Blood Flow
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Angina

Angina affects 6.8 million people in the United States with 400,000 new cases of stable
angina diagnosed annually. Vasomedical estimates approximately 125-150,000 patients
suffer with refractory angina inadequately relieved by medical therapy. In the United
States, an estimated 20,000 patients are treated annually with EECP® therapy by
approximately 800 providers. Patients treated with EECP® therapy average 66 years of
age with a ten-year history of coronary artery disease. Over 80% of refractory angina
patients who receive EECP® therapy complete the full course of treatment (30-35 hours).

Treatment for chronic stable angina has two objectives as noted by the ACC guidelines:"

e Reduce mortality and morbid events — preventing MI and death

e Reduce symptoms of angina and occurrence of ischemia — which from the
patient’s perspective can be of greater concern- angina pain or equivalent
exertional dyspnea limits activity and creates anxiety.

Treatment goals are:
¢ Elimination of pain
e Reduction of angina symptoms
e Results should be as complete or nearly complete elimination of anginal pain, and
return to normal activity and functional capacity as close to Canadian
Cardiovascular Class I as possible.

VASOMEDICAL, INC. -14 -
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Clinical Data Summary for Class II Angina Indication
Multicenter Study of Enhanced External Counterpulsation (MUST-EECP)

The effects of EECP® therapy on exercise-induced myocardial ischemia and angina were
evaluated in a prospective, multicenter, randomized, double-blind study conducted in 139
patients with angina and documented coronary artery disease (CAD)."” Patients were
randomized to active EECP® therapy (300 mmHg applied pressure) or sham-EECP®
therapy (70 mmHg applied pressure)(Figure 4). Patients enrolled were evaluated
according to Canadian Cardiovascular Society Classification (CCSC) for angina and
included patients with Class I (25%), Class II (50%), and Class III (25%) angina. The
treatment effect was measured by changes in exercise treadmill parameters (exercise
duration, time to = Imm ST-segment depression) and symptoms (frequency of anginal
episodes and nitroglycerin use).

The MUST-EECEP trial had pre specified parameters including:
e Exercise ability determined by exercise duration using a standardized or modified
Bruce protocol and time to ST-segment depression.
¢ (linical status defined as frequency of anginal episodes, intake of oral
nitroglycerin, and medication use.
e Adverse experiences which were evaluated through physician exam, laboratory
testing and daily questions.

Statistical analysis was performed using a two-sided t-test @ p<0.05. Testing for
significance used ANOVA for continuous variables and Chi-square for non-continuous

variables.

Figure 4 illustrates the study path followed by patients entered into the MUST-EECP trial
and reports what happened to patients as they progressed through the study.

VASOMEDICAL, INC. -15-
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Randomization
Blocks of 10
N=139 pts*

Screening Sham Control Group EECP Tx Group

Recruitment N =67 N=72
Baseline 1 withdrawn prior to Tx 1 withdrawn prior to Tx

Exercise
Treadmill test

Treatment Treatment with 300

with < 70 mmHg mmHg external
external pressure pressure

35 Sessions 1-2 hour(s) daily
4- to 7-week Duration

* Standard background optimal pharmacological therapy continued as prescribed: nitrates,
acetylsalicylic acid, calcium channel blockers, beta blocker, lipid lowering agents
** AE  Adverse Events (Death/CABG/PCI/MI)

Figure 4. Patient Disposition in MUST-EECP

MUST-EECP Summary of Results

Results from the trial demonstrated that, as compared to the sham-EECP® treatment
group, patients in the active group demonstrated a significant improvement in time to >1-
mm ST-segment depression (p=0.01).

JACC Vol. 33, No. 7, 1609 Arora et al. 1837
June 18999:1833-40 EECP for Angina Pectoris

Table 2. Exercise Treadmill Test

Inactive CP Active CP ’
Between-Group
n Pre-CP Post-CP p Value n Pre-CP Post-CP  p Value p Value
Exercise duration (s) 58 432+ 22 464 + 22 003 57 426 20 470 + 20 0.001 S 0.31
Time to =1-mm 56 32621 330 = 20 074 56 337 £ 18 379 + 18 0.002 0.01

ST-segment depression (s)

Dunation in seconds, mean = SEM.
Pre-CP: baseline, before counterpulsation; Peet-CP: follow-up, pesteounterpulsation. pvalues are computed based on adjusted change in duration from baseline to fallow-up.
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Moreover, there was also a significant between-group difference in angina counts.

Table 3. Angina Counts

Improvement Waorsening

|'l
Median ~ 30+%  25%—49%  0%—24%  1%-25%  26%—50%  51%-100%  100+%  Value

Intention to treat

Inactive CP 66 0% 21 3 28 2 2 4 0

Active CP 71 20%% 32 1 33 0 0 2 3 S 0.05
=34 sessions

Inactive CP 87 0% 19 2 24 ] 2 5 7

Active CP 57 50% 29 1 23 0 0 ] + - 0.02
Categories of change are expressed in percent versus baseline. Daily average of self-reported episodes of angina pectoris are computed over three 24-h periods. p values are

caloulated for between-group differences using o Cochran-Mantel-Haenszel chi-square test for ordered categories stratified by treatment center,

Exercise duration increased in both groups and was not significantly different between
groups. Nitroglycerin usage decreased in the active-EECP group compared to baseline,
but was not significantly different between groups.

MUST-EECP Summary of Results of Sub-group Analysis by CCS Class

Consistent with the results in the MUST-EECP trial study population overall presented
for the original national coverage decision, the results of a sub-group analysis in patients
with Class II angina were comparable to results in patients overall (CCS Class I, IT and
IIT patients). Appendix (B) has a summary of the MUST-EECP trial data.

As compared to the sham-EECP® treatment group, EECP® treated patients demonstrated
a significant improvement in time to >1-mm ST-segment depression (p=0.01)(Figure 5),

with a trend towards a significant reduction in the number of anginal episodes (p=0.044)
(Figure 7).

Compared to controls, Class II angina patients undergoing EECP® therapy experienced
increased time to ischemia on exercise and decreased frequency of angina episodes.

Compared to baseline, Class II angina patients experienced an increase in total exercise

duration (Figure 6), an increase in time to ischemia on exercise, and a decrease in angina
episodes.
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MUST-EECP Results:
Time to Exercise-induced > 1-mm ST-segment Depression

All CCS Classes (I, Il &1iI) CCS Class I

} within group difference, compared to baseline
1 between group difference, EECP vs. Control

Figure 5. MUST-EECP Results: Exercise Induced 21 mm ST-Segment Depression
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MUST-EECP Results:
Exercise Duration

Al CCS Classes (I, Il &I , CCS Class I

Control EECP Tx
n 58 n 57 n 31

1 within group difference, compared to baseline
1 between group difference, EECP vs. Control

Figure 6. MUST-EECP Results: Exercise Duration
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MUST-EECP Results:
Frequency of Angina Episodes

Comparison of the mean number of episodes between baseline and the last week of treatment

All CCS Classes (I, Il & IlI)

Improvement Worsening

% Changes LWL YL 1 25% 26 50% 50 100%  100+%

EECP Tx 1 2 3

EECP Tx E 19

* between group difference, EECP vs. Control

Figure 7. MUST-EECP Results: Frequency of Angina Episodes
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Summary of Two-Year Outcomes After Enhanced External Counterpulsation for
Stable Angina Pectoris (from the Internati(znal EECP Patient Registry [IEPR])
Results’

The International EECP Patient Registry is a University of Pittsburgh Epidemiology Data
Center-based registry prospectively enrolling consecutive chronic stable angina patients
from voluntarily participating EECP® therapy provider sites. Initiated in January 1998,
the IEPR enrolled greater than 5,000 patients from more than 100 centers in a first phase
of enrollment completed in 2001. Criteria for entry into the registry include patient
consent, presenting for EECP® therapy because of angina, and completion of more than 1
hour of EECP® treatment.

Pre treatment data collection included demographics, medical history, symptom status,
medication use, coronary disease status and quality of life assessments prior to initiating
EECP® therapy. Following EECP® treatment, data are collected on symptom status,
medication use, adverse clinical events, additional interventions and quality of life
assessments. Long term follow-up is obtained at subsequent visits or by phone
interviews at 6 months, 1, 2, and 3 years after their last EECP® treatment.

The data presented here appeared in a peer-reviewed publication reporting the outcomes
in a cohort of 1,097 patients from 28 sites with 2-year follow-up data with greater than
85% compliance (Figure 8). Data analysis was performed using the “intention to treat”
principle.

Flow Chart of # of Patients at Entry and Follow-up

Baseline Post EECP 2-Year§

(% baseline) (% baseline)

N =106 patients

CCS II: 119 (98%) patients 69 (65%) pts with no event
121 patients No MACE o 25 (21%) with MACE+t
2 (1.6%) missing 12 (10%) repeat EECP%
15 (

12%) missing data

1,097

patients

from 28 sites

with 2-year

follow-up

data N = 993 patients

All Classes 1,078 (98%) patients 574 (52%) pts with no event
1,007 patients 2 iAo 299 (27%) with MACE+
19 (1.8%) missing 120 (11%) repeat EECP%
104 (10%) missing data

§ Total number of patients in each group
t MACE death/MI /PCI/CABG
1 Patients with repeated EECP during the follow up period were not included in analysis

Figure 8. Two-Year Outcomes from IEPR
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Analysis of the change in functional classification revealed a significant change in the
percentage of patients with improvement of 21 angina class. Immediately following
EECP® therapy, 73% of all classes of patients had an improvement of > 1 angina class
(Figure 9a). Within the patient subgroup with Class II angina (121 patients, 11%), 52.9%
had improvement of at least 1 angina class, p<0.01(Figure 9b). The between group
difference between patients with Class II and all Classes was statistically significant,

p<0.05.

IEPR: % distribution of CCS Class
Immediately after EECP

All Classes CCscC II*

Baseline

# of Patients (N)
No Angina (%)

Class | (%)

Class Il (%)
Class lll (%)
Class IV (%)

* Between group d fference, CCSC Il vs. A C asses, p<0.05
“*W th n group d fference, p<0.01

Figure 9a. Percent Distribution of CCS
Class Immediately Post-EECP

IEPR Results: % distribution of CCS at 2-Year Follow-up
Excludes Patients with MACE and Repeat EECP treatment
All Classes CCsC g

Baseline

# of Patients

No Angina

** W th n group d fference, p<0.01
§ Between group d fference, p NS

Figure 9b. Percent Distribution of CCS
Class at 2-Year Follow-Up
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There were also highly significant changes observed in the number of angina episodes
per week experienced by patients immediately following and at two years post-treatment
compared to baseline (p<0.001) at both time points (Figure 10). This analysis also
revealed differences between the study population overall compared to Class II only at
baseline and immediately post-treatment that were not present at two years post-
treatment.

IEPR Results: Angina Episodes per Week
Excludes Patients with MACE at Post EECP & MACE + repeat EECP

=
8
=
g
5
o
8
°
o
R
-3
Iri
©
&=
f=2)
c
<

All Classes CCSsCll
m Baseline mPost EECP m2 Year

** Within group differences in All CCSC at baseline to post EECP and 2 year follow up, p <0.001
** Within group differences in CCSC Il at baseliig,iqipstEECP and 2 year follow up, p < 0.001

Figure 10. IEPR Results: Angina Episodes per Week
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Additionally, changes in Quality of Life measures showed a significant improvement

from baseline both in all patients and in the Class II patients for all three quality of life
measures at both time points following EECP® therapy (Figure 11).

IEPR Results: Changes in Quality of Life

All Classest CCsCit

Immediately post-EECP

# of patients 1,050 117
Health Improved (%) 53.6 52.1
Quality of life improved (%) 54.9 54.7
Satisfaction improved (%) 58.0 50.9

PACETER (o] [TAT] o]
Excludes Patients with MACE at Post EECP and MACE + repeat EECP

# of patients
Health Improved (%)
Quality of life improved (%)

Satisfaction improved (%)
All values are mean * standard deviation (N  # of patients in each cohort). MACE is defined as death/MI/CABG/PCI

1 There is a significant improvement from baseline in both groups for all 3 of their QoL measures at
each time point. There is no significant between group difference in improvement in QoL.

Figure 11. IEPR Results: Changes in Quality of Life

Special note should be made that the results noted at two years post-treatment are those
seen only in patients who did not experience MACE or repeat EECP® therapy during the
follow-up period.
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Adverse Events

EECP® therapy was well tolerated in all angina patient populations evaluated. Cardiac
events such as unstable angina, congestive heart failure, myocardial infarction, CABG or
PCI are within expected ranges in patients with advanced CAD undergoing or following
treatment with EECP® therapy. It should be noted that these patients were predominantly
not candidates for revascularization due to extensive coronary artery disease, significant
co-morbidities, and histories of myocardial infarction or CHF. (Figure 12).

IEPR Results:
Major Adverse Cardiovascular Events§

CCscCIi

Immediately post-EECP

% of patients Death (N) 0.3 (3) 0.0 (0)
% of patients with MI (N) 0.9 (10) 0.8 (1)

% PCI & CABG (N) 1.7 (2)

% MACE (N) 2.5 (3)

2 years follow-up %

% of patients Death (N) 8.3(9)
% of patients with MI (N) 7.3(8)
% PCI & CABG (N) 12.2 (13)
% MACE (N)} 21 (25)

§ MACE is defined as Death / MI/ CABG / PCI
1 Rates are Kaplan Meier rates at 790 days post 15t day of EECP
1 Significant difference in % of patients with MACE in Class |l versus All Classes, p<0.05

Figure 12. IEPR Results: Major Adverse Cardiovascular Events

In the IEPR, noncardiac medical events were reported by 5.4% of patients. Adverse
events associated with EECP® therapy are generally limited to minor skin irritation and
nonspecific musculo-skeletal complaints.

In conclusion, this subgroup analysis of the two-year outcomes data from the [EPR
demonstrates overall results in CCS Class II patients comparable to results in patients of
all classes for 1) a significant increase in the percentage of patients with Class II angina
achieving improvement by > 1 angina class immediately post EECP® therapy, 2) a
decrease in angina episodes and 3) a significant improvement in Quality of Life
measures.

Details from the Multicenter Study of Enhanced Counterpulsation (MUST-EECP) and

the Two-Year Outcomes After Enhanced External Counterpulsation for Stable Angina
Pectoris (from the International EECP Patient Registry) are attached in Appendix B.
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Cost Utility Analysis

A decision analysis prepared for Vasomedical by Aequitas'® was designed to evaluate the
cost-effectiveness of EECP® therapy plus guideline-compliant medical therapy for
chronic stable angina by comparing its clinical benefits, in particular, improvement in
angina class and health-related quality of life (HRQOL) to patients who were treated with
medication alone.

The analytical framework of the cost-utility analysis (CUA) model was predicated upon
the evidence supporting an association between anginal functional grades and measures
of HRQOL. Several studies have demonstrated a correlation between the severity of
angina and HRQOL using various validated assessment tools specific for angina or
coronary artery disease, such as the Duke Activity Status Index, the Seattle Angina
Questionnaire, and the Quality of Life Index-Cardiac Version [, '6-17-18.19

Because the calculation of quality-adjusted survival relies on the duration of time spent in
various health states, it was hypothesized that a reduction in the time spent in states
associated with greater morbidity, and therefore, lower quality of life, would result in
superior outcomes for EECP® therapy in terms of cost-utility when compared to medical
therapy alone.”

The outcomes of the cohort receiving medical therapy alone were modeled using data
from the Mediators of Social Support Study (MOSS), a prospective, observational study
by Kandzari et al (2001), which compared the outcomes of long-term survival, QoL,
resource use, and costs among advanced CAD patients (total n=1189) treated with
medications, percutaneous coronary angioplasty (PTCA), or coronary artery bypass
grafting (CABG).”!

Economic Analysis

Using the Decision Analysis by TreeAge Professional (DATAPro™) software®”, a CUA
decision tree was constructed to simulate the outcomes of patients undergoing EECP®
therapy plus ACC/AHA guideline-compliant medical therapy or ACC/AHA guideline-
compliant medical therapy alone for the treatment of chronic, stable angina (Figure 13).
The outcomes of the comparator therapies were measured in terms of costs and quality-
adjusted life years (QALYs). In the baseline CUA, the latter outcome was calculated
over a period of two years as the sum of the estimated quality-adjusted time spent in
various health states (No Symptoms, CCS Class I, Class II, Class III, and Class IV
angina, and death). Using Markov processes and these outcomes, an incremental cost-
effectiveness ratio (ICER) was derived by the following formula, which estimated the
incremental cost per QALY gained:

(Cost of Treatment A — Cost of Treatment B)
(QALYs for Treatment A — QALY for Treatment B)
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Figure 13.
Cost Utility Analysis Decision Tree for EECP® Therapy Versus Medical Therapy

No symptoms
ymp O
Class | angina
™0
Class Il angina
EECP + Medication O
_ﬂ .
Class Ill angina
1 g O
Chronic stable angina patient 0] Class IV angina o)
L
Dead
O
Medication

@ Clone 1: Angina treatment outcomes

The ICER represents the added cost per unit of added benefit of an option, relative to the
next less expensive choice, and permits the decision maker to account for the availability
of less expensive options when selecting an appropriate straltegy.23 By standard
definition, a strategy was considered dominant if the alternative strategy resulted in better
overall effectiveness at the same or lower cost.**
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Results

The results of the analysis showed that EECP® therapy with standard ACC/AHA
guideline-compliant medical therapy is a cost-effective strategy for the treatment of
patients with chronic stable angina (Figure 14). When compared to standard medical
therapy alone, the ICER of the EECP® strategy was $3,126 per QALY and fell well
below the customary willingness-to-pay (WTP) threshold of $50,000-$100,000 per
QALY. Sensitivity analyses showed that the ICER of this strategy relative to medical
therapy alone appeared to be most sensitive to changes in the transition probabilities for
the Class III and Class IV angina states (See Appendix C). This reflected and further
supported the observation in published clinical studies that patients with more severe
grades of angina bear greater deficits in QoL and higher costs of care. Therefore,
therapies that improve angina class, as recommended by the ACC/AHA may also result
in favorable economic outcomes. Given its low ICER and beneficial impact on angina
severity and quality-adjusted survival, compared to medical therapy alone, EECP®
therapy plus standard ACC/AHA guideline-compliant medical therapy is a superior
option for the treatment of chronic stable angina.

Figure 14. Cost-Effectiveness Analysis: EECP® Therapy Plus Medical Therapy
Versus Medical Therapy Alone

Strategy Cost  Incremental Efficacy Incremental C/E  Incremental
Cost (QALYs) Efficacy C/E per
(QALY) QALY
Medication $10,709 - 1.31 $8,195
EECP+  $11,554 $845 1.58 0.27 $7,326 $3,126
Medication

C/E = Cost/Effectiveness

QALYSs — Quality Adjusted Life Years
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Discussion

There is general consensus that improvement in angina class is beneficial. The ACC and
the AHA recommend that for most patients with chronic stable angina, the goals of
treatment should be complete, or nearly complete, elimination of anginal chest pain and
to return to normal activities and CCS Class I functional capacity.”

Until recently, however, the predictive value of angina functional grades in the context of
health outcomes had not been extensively explored. In a recent prospective, population-
based trial, the Appropriateness of Coronary Revascularization (ACRE) study, higher
CCS angina class was associated with higher coronary angioplasty and bypass graft rates
(P<0.001 and P=0.03, respectively) and higher probabilities of all-cause death and
nonfatal myocardial infarction (log rank P<0.001).%® Other studies have demonstrated
that patients with more severe angina bear a greater risk for perioperative cardiac
complications,”’ perioperative mortality, ** and ischemic stroke.”’

The results of the cost utility analysis using the Markov Model reveals that EECP®
therapy and guideline-compliant medical therapy yields a $3,126 cost per QALY at 2
years compared to medication therapy alone. The authors concluded that EECP® therapy
for treatment of chronic stable angina was highly cost-effective, as patients experienced
fewer MACE, less use of rescue nitrates and better quality of life (Appendix C).
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Heart Failure

Congestive heart failure affects 5,000,000 people in the US with 550,000 new cases
diagnosed each year.™ It is estimated that of these 550,000 new patients, approximately
225,000 Class II/IIT patients suffer from stable CHF inadequately relieved by optimal
medical therapy. Of heart failure patients treated with EECP® therapy during clinical
studies or with concomitant angina, approximately 80% completed therapy.

The primary manifestations of this clinical syndrome are dyspnea and fatigue resulting
from any functional or structural cardiac disorder impairing the ability of the ventricle to
fill or eject blood. Coronary artery disease is the underlying cause of CHF in about two-
thirds of patients with left ventricular dysfunction. The remainder have non-ischemic
etiology, which may or may not have an identifiable cause (e.g. hypertension, idiopathic
dilated cardiomyopathy).

This disorder is the underlying reason for 12-15 million physician office visits and 6.5
million hospital days each year. Nearly 300,000 patients die of CHF as a primary
diagnosis or secondary diagnosis each year, and the number of deaths has increased
despite advances in treatment.”’ It is estimated that the hospital costs to treat CHF to the
Medicare system are approximately $3.6 billion ($5,456 per discharge) with total direct
& indirect healthcare costs estimated at $27.9 B*2. There are 970,000 hospital discharges
for congestive heart failure, 720,000 (74%) occur in patients over 65 years of age. >

Causes of Heart Failure

e [schemic heart disease
Myocardial infarction
Valvular disease
Dilated cardiomyopathy
Hypertension
Atrial fibrillation™

Risk Factors
e Age
Male gender (under 75 years of age)
Myocardial infarction
Ischemic heart disease
Hypertension
Left ventricular hypertrophy
Left ventricular dilatation
Diabetes
Atrial fibrillation
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¢ Genetic markers
e Increased plasma natriuretic peptides™

Congestive heart failure is a progressive disease reflected in a decline in the pumping
efficiency of the heart and a worsening of symptoms. A number of predisposing
conditions can lead to heart failure. Prognosis for patients with CHF is poor with
mortality rates of 50-80% within five years of diagnosis.

The majority of patients with CHF are classified by functional symptoms and are found
in the early classes, however this is not a static state and there is a frequent shift between
NYHA classes. Given the prevalence of early stage disease (70% Class I/I), a large
number of patients are treated and monitored by primary care physicians and as they
progress to Class III/TV NYHA are more likely to be seen by a cardiologist and/or heart
failure specialist (Figure 15). The ACC/AHA developed a staging classification to
identify 4 stages of CHF recognizing established risk factors and structural prerequisites
for the development of CHF and the therapeutic interventions performed (Figure 16).*°

The majority of CHF patients are cared for by
primary care physicians, given the high
prevalence of early-stage disease

CHF Population by NYHA Distribution of CHF Patients by Functional Class by Caregiver
Class Number of CHF Patients
2004 Total 5 million

2,412,500

PCP Only Shared (PCP/  CardiologistOnly  HF Specialist/
Cardiologist) Clinic

mCass | mCass Il @OCass ll OCass IV

Source: 2004 Heart and Stroke Statistical Update, Easton Associates estimates

Figure 15. Distribution of CHF Patients by Functional Class by Physician
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The AHA/ACC has recently created guidelines that divide patients into stages reflecting clinical signs of disease.
However, most physicians still rely on the NYHA system.

Congestive Heart Failure Stage vs. Class Comparison

Increasing Severity

= Hghrsk for deve op ng = Structura d sorder of heart = Pastor current symptoms of = End stage d sease
CHF = Never deve oped symptoms CHF = Requres speca zed
= Nostructura d sorder of of CHF = Symptoms assoc ated wth treatment strateg es
under y ng heart d sease

Clinical

Class | Class Il Class lll Class IV

= No mtaton of phys ca = Sght mtatonof physca = Marked mtaton of physca = Inab tyto carry onany
actvty actvty actvty phys ca act vty wthout

Ord nary act v ty does not = Comfortabe at rest = Comfortabe at rest d'scomfort
cause fat gue, pap tat ons, = Ordnaryactvty resuts n = Less than ord nary act vty = Symptoms present even at
dyspnea, or ang na fat gue, pap tatons, resuts nfat gue, rest
dyspnea, or ang na paptatons, dyspnea, or = Symptoms exacerbated by
ang na any act vty

Symptomatic

= Nodyspnea at = Recent dyspnea
rest atrest

Source: Healthwise, Inc., Decision Resources, Inc., EA proprietary data

Figure 16. Congestive Heart Failure Stages

Current Treatment Options

The goals of heart failure treatment are to prolong active life and improve or maintain the
quality of life by improving symptoms, retarding disease progression, reducing major
morbidity and subsequent disability, and avoiding iatrogenic adverse effects of
management.”’

Guideline-compliant pharmacologic therapy includes four types of drugs: a diuretic, ACE
inhibitor, beta-blocker and digitalis. Additional drug therapy can include nitrates,
antihypertensives, antiplatelets, antiarrhythmics and anticoagulants as required by the
patient’s condition as published. We understand that the current ACC/AHA guidelines
for CHF are undergoing revision. 3

Coronary revascularization and implantable cardioverter-defibrillators are recommended
for management of concomitant diseases in patients with CHF and coronary disease
without angina, and in patients with CHF who have a history of sudden cardiac death,
ventricular fibrillation, or ventricular tachycardia respectively. Current practice includes
biventricular pacemakers, which have recently been shown to benefit selected patients
with dysynchronous ventricular contraction (QRS duration > ~130 msec).
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Summary of Clinical Data Supporting Expansion to Class II/III CHF Indication
Early Studies

Observational studies of patients enrolled in the International EECP® Patient Registry
[IEPR] with angina and a history of CHF or with left ventricular dysfunction were
completed at 1 and 2-year follow—up.”’40 In the IEPR 1-year outcomes study, 355 of the
2,358 patients enrolled from January 1998-January 2002, who had a history of CHF and
systolic dysfunction (LVEF<35%) were studied, with 84% (N=298) completing the 1-
year follow-up. As noted in Figure 17, ninety percent of patients at baseline had Class
II/IV angina, whereas immediately post-EECP® therapy, only 34% of patients remained
in Class III/IV. Angina class was improved by greater than 1 CCS class in 72.2% of
patients, comparing baseline to immediately post-EECP® therapy. A sustained
improvement in angina status was seen at 1-year with an improvement in angina class
seen in 75.8% of patients comparing baseline to 1-year post-EECP® therapy.
Improvements in the number of angina episodes per week and the amount of
nitroglycerine required were also seen (Figures 17 and 18).
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Changes in Anginal Status
Baseline Immediate Post EECP X 35
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No Angina Class | Class Il Class Ill Class IV No Angina Class | Class Il Class Ill Class IV
Canadian Cardiovascular Society Angina Classification

Angina class reduced by > 1 CCS Class in 72.2% of
patients comparing baseline to immediate post-EECP

Figure 17. IEPR Studies in Patients with Angina & CHF:
Changes in Anginal Status

Changes in Anginal Status
Immediate Post EECP X 35 1-Year Post EECP

% of Patients in each Class

Canadian Cardiovascular Society Angina Classification

Angina class reduced by > 1 CCS Class in 75.8% of
patients comparing baseline to 1-year post-EECP

Figure 18. IEPR Studies in Patients with Angina & CHF:
Changes in Anginal Status at 1-Year
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Major adverse cardiovascular events defined as death, myocardial infarction, PCI or
CABG, during treatment and at the 1 year follow-up were within expected ranges given
the severity of cardiac disease seen in these patients with angina and concomitant CHF
(Figure 19).

Major Adverse Cardiovascular Events During
EECP Treatment and at 1-Year Post EECP

During EECP 1-Year
(N=327) (N=268)

Death 1.7% 14.1%

MI 0.8% 6.3%

CABG 0.6% 1.5%
PCI 0.6% 5.8%

MACE 3.1% 23.8%
(Death/MI/CABG/PCI)

Figure 19. IEPR Results: MACE in Patients with Angina and History of CHF

A 2-year outcomes study of IEPR patients with impaired left ventricular dysfunction
defined as having an ejection fraction of less than or equal to 35% was completed with
363 patients (7%) of 5,000 enrolled in the IEPR from January 1998 to June 2001. Eighty-
one percent of the 363 patients completed a full course of EECP® therapy.

Immediately post-EECP® therapy, 77% of patients improved more than 1 angina class,
15.6% had no angina post treatment (p<0.001) (Figure 20). During EECP® therapy, heart
failure exacerbations or worsening heart failure events were reported to be 5.4%.

At 2 years, 265 patients completed follow-up and 55% of patients had sustained
improvement in angina class (Figure 21). Quality of Life (Figure 22) measures using the
Likert scale indicated that 58% of patients improved their QoL post-EECP® therapy
compared to baseline and at 2-year follow-up, 63% improved compared to baseline
(p<0.001).
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Angina Status Pre- and Post-EECP
For Patients with LVD
N=358

77% of patients improved > 1 angina class, 18% had no angina post treatment

( P<0.001

% of patients

None
Canadian Cardiovascular Society Class

Soran O, Kennard E, Kfoury AG, Ke sey S, for IEPR Invest gators. Two year C nca Outcomes, Event Free
Survva Rates and Inc dence of Repeat Enhanced Externa Counterpu sat on(EECP) n Refractory Ang na
Pat ents w th Left ventr cu ar Dysfunct on. Subm tted to AJC 3/7/05 pub cat on pend ng.

Figure 20. IEPR 2-Year Outcomes Angina Status Immediately Post-EECP

Angina Status Post-EECP
and at 2-years for patients with LVD
N = 265

55% of patients had sustained improvement in angina class
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Canadian Cardiovascular Society Class

Soran O, Kennard E, Kfoury AG, Ke sey S, for IEPR Invest gators. Two year C nca Outcomes, Event Free
Surv va Rates and Inc dence of Repeat Enhanced Externa Counterpu sat on(EECP) n Refractory Ang na
Pat ents w th Left ventr cu ar Dysfunct on. Subm tted to AJC 3/7/05 pub cat on pend ng.

Figure 21. IEPR 2-Year Outcomes Angina Status at 2-Years Post-EECP
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Figure 22. IEPR Results: Quality of Life in Patients with LVD

Adverse Events

Major adverse events during EECP® therapy as well as at the 1-year and 2-year follow-up
were within expectations given the severity of concomitant disease in both study groups.
At 2-years, 70% of patients had event-free survival.

Results

The 2-year results were similar to the 1-year outcomes as a reduction in angina was seen
is the majority of treated patients. The angina improvement observed immediately post-
EECP® therapy in the heart failure patients was sustained in 76% of patients at 1 year and
55% at the 2- year follow-up.
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Multicenter Feasibility Study of EECP® Therapy in CHF

A multicenter feasibility study conducted with 26 patients demonstrated that, with careful
patient selection and monitoring, EECP® therapy was well tolerated in euvolemic, stable
heart failure patients.* EECP® therapy appeared safe when applied as an adjunctive
therapy to medical therapy in this patient population. Efficacy data suggested that
EECP® therapy may improve exercise capacity, functional status, and enhance QoL in the
short term and for six months post therapy.

Although a small study, statistically significant improvements in exercise duration
(Figure 23) and peak oxygen uptake (Figure 24) were observed in both ischemic and
idiopathic patients. Functional status improved by 1 NYHA classification at 6 months in
52% of patients, while 34% of patients maintained their functional status. 35% of patients
reported improvement in quality of life at 6 months.

EECP® Therapy in Heart Failure
Feasibility Study
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Figure 23. Feasibility Study Results: Exercise Duration
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Figure 24. Feasibility Study Results: Peak VO,

These results along with the IEPR results prompted initiation of the Prospective
Evaluation of EECP in Congestive Heart Failure (PEECH) trial.

Prospective Evaluation of EECP in Congestive Heart Failure (PEECH) Trial*

The effects of EECP® therapy on exercise performance, symptom status and quality of
life in patients with ischemic and non-ischemic cardiomyopathy were evaluated in a
prospective, randomized, multicenter study conducted in 187 patients with Class II/III
NYHA stable congestive heart failure and an ejection fraction < 35%. Patients were
randomized in a 1:1 fashion to EECP® therapy plus protocol-mandated optimal
pharmacologic therapy (OPT) as recommended by the ACC/AHA guidelines for CHF, or
to OPT alone. Optimal pharmacologic therapy included an ACE inhibitor or ARB for at
least 1 month prior to enrollment and beta-blocker therapy for at least 3 months prior to
enrollment. Patients had to be able to exercise for 3 minutes or more, limited by shortness
of breath or fatigue, thereby limited only by symptoms of heart failure (not angina).

The PEECH trial had pre specified parameters including:
o Exercise duration using a standardized exercise tolerance test (ETT) on a
treadmill (modified Naughton protocol), or
o Peak VO, at 6 months
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The co-primary endpoints were the percentage of patients with at least a 60-second
increase in exercise duration from baseline to 6 months or the percentage of patients with
at least a 1.25ml/min/kg increase in Peak VO, from baseline to 6 months.

The PEECH trial was powered in order to evaluate the statistical significance of
predefined, clinically relevant parameters, with thresholds for success established high
enough to minimize any potential for placebo effect. Elements of the study design
included:

¢ Randomization
Use of objective primary endpoints
Blinding of clinical evaluators
Independence and blinding of core laboratory evaluators
Rigorous selection criteria for subjections
Optimization of guideline mandated medical therapy

A sample size of 180 subjects was needed to show whether EECP® therapy was effective,
using 90% power, if the difference between groups:

e For either primary endpoint was significant with a p-value <0.025, or

¢ For both primary endpoints with a p-value <0.05

Patients were not blinded to treatment allocation however each of the 29 study sites had 2
investigating teams, 1 blinded and 1 open:
¢ Blinded investigators only performed subject evaluations
® Open investigators supervised or performed subject treatment visits and daily
interactions.

Secondary endpoints considered included changes in exercise time and Peak VO,, NYHA

functional classification, quality of life, adverse experiences and predefined clinical
outcomes.
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PEECH: Study Design
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Feldman AM, et al. J Card Fail Apr 2005;11:240 245.

Figure 25. PEECH: Study Design

Initially, patients were screened to assess baseline exercise stress testing capability,

NYHA functional status and quality of life using both the Minnesota Living with Heart
Failure Questionnaire and SF-36. A training cardiopulmonary exercise stress test (EST)
was performed at the first visit, and a second EST performed at the 2™ visit was used to
establish baseline values. Once the 2-week baseline period was completed, patients were
then randomized to one of the two treatment arms. After 35 one-hour treatment sessions

with EECP® therapy or 7 weeks of OPT, a six-month follow-up period ensued with

testing at 1 week, 3 months and 6 months post-completion of therapy. Patients on optimal

medical therapy only were seen at the same time intervals starting 8 weeks after
randomization. Analysis was by intention to treat with the last observation carried
forward (Figures 25 and 26).
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PEECH: Subject Disposition

Patients Screened
>800 mFirst Subject Enrolled:
March 13, 2001

Patients Enrolled mlast Subject Enrolled:
February 10, 2004

Di tinued Bef mLast Subject Completed:
iIscontinue: efore
November 24, 2004

Randomized: 187
Discontinued: 22 (23.7%) Discontinued: 13 (13.8%)
Adverse event: 11 (11.8) Adverse event: 3(3.2)
Protocol violation: 2(2.2) Protocol violation: 2(2.1)

Refused assignment: 2(2.2) EECP: 93 Control: 94 Refused assignment: 1(1.1)
Non-compliance: 1(1.1) Non-compliance: 0(0)
Subject’s decision: 5(5.4) Subject's decision: 6(6.4)
Lost to follow-up: 2(2.2) Lost to follow-up: 1(1.1)
Other: 4 (4.3) Other: 1 (1.1)

Completed: 71 (76.3%) Completed: 81 (86.2%)

Figure 26. PEECH Study: Subject Disposition

There were no statistical differences in the demographics of the patients randomized to

the treatment arms for this trial.

VASOMEDICAL, INC.

-4] -



Enhanced External Counterpulsation (EECP) Therapy
Formal Application for Revision to National Coverage Language
Coverage Issues Manual 20.20

May 2005

Gender, age, sex, ischemic etiology, and mean EF as well as OPT were similar.
Approximately 2/3 of patients were NYHA Class II CHF compared to 1/3 Class III
NYHA CHF (Figure 27).

PEECH: Patient Demographics

EECP Control P-value
N 93 94

Male 72 (77.4%) 71 (75.5%) NS

Race
- Caucasian 76 (81.7%) 75 (79.8%) NS

Age (mean yrs, SD) 62.4 (11.7) 63.0 (10.4) NS
Etiology

e 61(68.5%) 61 (69.3%) NS

LVEF (mean %, 25.9 (6.3) 26.8 (6.4) NS
SD)
NYHA

_Class II 58 (65.2%) 60 (68.2%)
~Class Il 31(34.8%) 28 (31.8%)

HF Treatment

- ACEI 70 (75.3%) 73 (77.7%)
- ARB 18 (19.4%) 18 (19.1%)
- Beta blocker 79 (84.9%) 81 (86.2%)

Figure 27. PEECH Study: Patient Demographics
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The PEECH trial demonstrated positive results for the use of EECP® therapy as an
adjunctive therapy for the treatment of patients with NYHA Class II/III heart failure with
EF< 35% by meeting the predefined requirements for significance of the co-primary
endpoint for exercise duration. By the primary intent to treat analysis, 35% of the EECP®
therapy and 25% of the control group increased exercise time by at least 60 seconds
(p=0.016) at 6 months (Figure 28) There was no difference observed in the proportion of
patients achieving an increase in Peak VO, >1.25mL/kg at 6-months.

PEECH: Primary Analysis

% responders at 6 month follow up
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—Pp 0.016
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Exercise Duration Peak VO,

Increase > 60 sec Increase > 1.25 mL/kg/min
from baseline from baseline

Figure 28. PEECH Results: Primary Endpoints

The secondary endpoint of absolute change in exercise time was also improved as EECP®
therapy significantly improved exercise capacity at 1 week, 3 months and 6 months.
Exercise time increased by 24.7 seconds in the active treatment group and decreased by
9.9 seconds in the control group (p=0.013) at 6 months (Figure 29).

EECP® therapy also significantly improved functional status (NYHA class) and quality
of life as compared to those patients receiving OPT alone (Figures 30 and 31).

Peak VO, showed small positive changes in the EECP® therapy group at 1 week and 3

months, as compared to the control group which only showed worsening of the Peak VO,
(Figure 32).
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PEECH: Change in Exercise Duration

p 0.01

o
@
)

L
o

£

©

]
©

]
£
o
[

E
o
=]
c
]

F=3

o

1 Week 3 Months 6 Months

Note: Error bars represent standard error

Figure 29. PEECH Results: Change in Exercise Duration

PEECH: Improvement in NYHA Class
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Figure 30. PEECH Results: Improvement in NYHA Class
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PEECH: Minnesota Living with HF

Changes in Total Score From Baseline
1 Week 3 Months 6 Months

-
c
o
£
o
>
)
T
o

E

© 0O N O o A~ W N = O

-
(=]

Il EECP [ Control

Figure 31. PEECH Results: Improvement in Quality of Life Scores
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Figure 32. PEECH Results: Change in Peak VO,
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An ad hoc analysis performed specifically for this application showed that within the
greater than 65 year old subgroup, EECP® therapy demonstrated statistically significant
improvements at 6-months following completion of treatment in both primary endpoints
of exercise duration (p=0.008) and Peak VO, (p=0.017) when compared to OPT alone
(Appendix E. Figures 33-35).

Ad hoc analysis of results according to baseline NYHA status showed a statistically
significant result favoring those receiving EECP® therapy in the proportion of NYHA
Class II patients achieving an increase in Peak VO, at one week (p=0.013) and a trend at
one week in the proportion of Class II patients achieving an increase in exercise duration
(p=0.062). Differences were not statistically significant at any other time points for Class
IT and at no time points for Class III patients.

Analysis of these subgroups was not predefined and the study not powered to determine
statistical significance within this subgroup.

(N.B. All other analyses presented in this application were predefined according to
the PEECH trial protocol.)

A subgroup analysis of the ischemic compared to the non-ischemic patients with heart
failure seemed to show a greater benefit in the ischemic population, but, here too, the
small sample size of non-ischemic patients makes it inappropriate to draw any
meaningful conclusions (Appendix E. Figure 36). The subgroup analysis by etiology was
predefined but not powered to determine statistical significance.

Adverse Events

Adverse events were monitored and reported as required by the study protocol. There
were no statistical differences between groups for adverse events or serious adverse
events. Twenty-seven patients (30%) of the EECP® therapy group and 23 patients (26%)
of the OPT group required hospitalization during the course of treatment. There were no
deaths in the EECP® treated group and two noted in the OPT group (Appendix F.).

During the treatment period, 7 subjects in the EECP® treated group had serious adverse
events including 1 with worsening heart failure and 1 with pulmonary embolism. In the
OPT group, 8 patients were reported to have serious adverse events.

Adverse events that occurred in relation to the application of EECP and resulted in
discontinuation included sciatica (1), leg pain (1), and arrhythmia which interfered with
the device thus creating discomfort and treatment inefficiency (2). Additionally, there
was one EECP subject who dropped out due to compliance problems.

Also, a decrease in oxygen saturation was observed by pulse Oximetry in 11 (12.4%)
subjects in 30 (11%) of 2,859 EECP® therapy sessions administered during the trial.
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Except for one case of oxygen desaturation followed by a worsening of heart failure after
the treatment session, all other episodes were reversed by a protocol-mandated brief
interruption of the treatment session and improved breathing.

During follow-up, 21 subjects in the EECP® group and 23 in the OPT group reported
serious adverse events, 1 in the EECP® group reporting deep vein thrombosis (DVT) and
1 in the control group reporting worsening heart failure.

Summary of PEECH Results

The addition of a standard regimen of EECP® therapy to optimal pharmacologic therapy
improved exercise time for at least 6 months following completion of therapy in patients
with NYHA class II/III heart failure with an EF<35%. The prospectively defined co-
primary endpoint for exercise duration was met with significantly more patients in the
EECP® therapy group increasing exercise duration by greater than 60 seconds compared
to the control group having OPT alone. In the subgroup of patients >65 years of age,
analysis showed statistically significant increases in exercise duration at 3 and 6 months.

Despite the increases noted in exercise duration, EECP® therapy did not effect a
significant improvement in the proportion of patients achieving the predefined threshold
increase (=1.25mL/kg/min) in Peak VO, at 6 months overall. Small increases in Peak
VO, that did not reach statistical significance were seen at 1 week and 3 months in the
EECP® therapy group, while changes in the control group decreased at all time points.
However, a significantly greater proportion of patients>65 years of age undergoing
EECP® therapy did achieve the predefined threshold and also achieved a significant
improvement in Peak VO, at 3 and 6 months following completion of therapy compared
to patients in the control group.

Secondary endpoints for functional status (NYHA classification), exercise capacity and
quality of life were improved significantly compared to OPT alone and were consistent
with the improvement in exercise duration.

EECP® therapy was well tolerated in this group of patients and the PEECH trial results
demonstrate that EECP® therapy can be a beneficial adjunctive therapy in patients with
NYHA class II/III heart failure receiving optimal pharmacologic therapy. Additionally,
registry data demonstrated sustained improvements at 1-2 years in symptoms, functional
status and quality of life for patients with angina and stable CHF.
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Discussion

Given the goals of heart failure treatment are to prolong life and improve/maintain the
quality of life by improving symptoms, the randomized, controlled PEECH study along
with the results from the IEPR demonstrate that EECP® therapy improves exercise
capacity, functional status, symptoms and quality of life for patients with NYHA class
II/IIT stable heart failure with an EF < 35% who are on optimal medical therapy. Based
on these results, we are requesting consideration of revision to coverage language as
noted on the following pages.
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Current & Proposed Coverage Language

Current Description of ECP in the Medical Coverage Database of the
Centers for Medicare & Medicaid Services (CMS), Section 20.20 (formerly 35-74)

External counterpulsation (ECP), commonly referred to as enhanced external
counterpulsation, is a non-invasive outpatient treatment for coronary artery disease
refractory to medical and/or surgical therapy.

Indications and Limitations of Coverage

Although ECP devices are cleared by the Food and Drug Administration (FDA) for use
in treating a variety of cardiac conditions, including stable or unstable angina pectoris,
acute myocardial infarction and cardiogenic shock, (patients with congestive heart
failure were added to the list by the FDA on June 14, 2002), the use of this device to treat
cardiac conditions other than stable angina pectoris is not covered, since only that use
has developed sufficient evidence to demonstrate its medical effectiveness. Non-coverage
of hydraulic versions of these types of devices remains in force.

Coverage is provided for the use of ECP for patients who have been diagnosed with
disabling angina (Class Il or Class IV, Canadian Cardiovascular Society Classification
or equivalent classification) who, in the opinion of a cardiologist or cardio thoracic
surgeon, are not readily amenable to surgical intervention, such as PTCA or cardiac
bypass because: (1) their condition is inoperable, or at high risk of operative
complications or post-operative failure; (2) their coronary anatomy is not readily
amenable to such procedures; or (3) they have co-morbid states which create excessive
risk.

A full course of therapy usually consists of 35 one-hour treatments, which may be offered
once or twice daily, usually 5 days per week. The patient is placed on a treatment table
where their lower trunk and lower extremities are wrapped in a series of three
compressive air cuffs, which inflate and deflate in synchronization with the patient’s
cardiac cycle.

During diastole the three sets of air cuffs are inflated sequentially (distal to proximal)
compressing the vascular beds within the muscles of the calves, lower thighs and upper
thighs. This action results in an increase in diastolic pressure, generation of retrograde
arterial blood flow and an increase in venous return. The cuffs are deflated
simultaneously just prior to systole, which produces a rapid drop in vascular impedance,
a decrease in ventricular workload and an increase in cardiac output.
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The augmented diastolic pressure and retrograde aortic flow appear to improve
myocardial perfusion, while systolic unloading appears to reduce cardiac workload and
oxygen requirements. The increased venous return coupled with enhanced systolic flow
appears to increase cardiac output. As a result of treatment, most patients experience
increased time until the onset of ischemia, increased exercise tolerance, and a reduction
in the number and severity of anginal episodes. Evidence was presented that this effect
lasted well beyond the immediate post-treatment phase, with patients symptom-free for
several months to two years.

The procedure must be done under direct supervision of a physician.

Proposed Coverage Language

External counterpulsation (ECP), commonly referred to as enhanced external
counterpulsation, is a non-invasive outpatient treatment for patients with cardiovascular
disease not readily amenable to medical therapy or revascularization.

Indications and Limitations of Coverage

Although ECP devices are cleared by the Food and Drug Administration (FDA) for use in
treating a variety of cardiac conditions, including stable or unstable angina pectoris,
congestive heart failure, acute myocardial infarction and cardiogenic shock. The use
of this device to treat cardiac conditions other than stable angina pectoris and stable
congestive heart failure is not covered. Non-coverage of hydraulic versions of these
types of devices remains in force.

Coverage is provided for the use of ECP for patients who have been diagnosed with
angina (Class 11, 11l or 1V, Canadian Cardiovascular Society Classification or equivalent
classification), who are not readily amenable to revascularization, AND

Jor patients who have been diagnosed with stable congestive heart failure (NYHA class
II-I1I), with EF <35%, on optimal pharmacologic therapy.
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Site of Service
Medicare has identified this service as outpatient only for hospitals and physician office
services.

Coding and Payment
Diagnosis code(s):
Angina 413.0 Angina Decubitus
413.9 Angina Pectoris NEC/NOS
414.0X Coronary Atherosclerosis Unspecified
Vessel/Graft
414.8 Chronic Ischemic Heart Disease NEC
414.9 Chronic Ischemic Heart Disease NOS
Cardiomyopathy 425 Cardiomyopathy
Heart Failure 428.0 Congestive Heart Failure NOS
428.1 Left Heart Failure
428.22 Chronic Systolic Heart Failure
428.42 Chronic Systolic/Diastolic Heart Failure
428.9 Heart Failure NOS

Procedure code(s):

CPT/HCPCS G0166 ECP, External Counterpulsation, per treatment

APC Assignment 0678 ECP, External Counterpulsation, per treatment
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Appendix

. 510(k) Documentation

. Clinical Data Tables for:

1. MUST — EECP Sub Group Analysis for Class II (Confidential)
2. IEPR 2 year Outcomes Sub Group Analysis for Class II (Confidential)

. Cost Utility Analysis (Confidential)

. Prospective Evaluation of EECP in Congestive Heart Failure: The PEECH Trial.
Presented at the American College of Cardiology 2005 Scientific Session, March
6-9, 2005; Orlando, Florida. Late Breaking Clinical Trials, 05-LBCT-31970-
ACC.

. PEECH Results — Sub Group Analyses (Confidential)

. PEECH Results — Adverse Events (Confidential)

. Select Peer-Reviewed Publications

VASOMEDICAL, INC. -52-



Enhanced External Counterpulsation (EECP) Therapy
Formal Application for Revision to National Coverage Language
Coverage Issues Manual 20.20

May 2005
Abbreviated Bibliography
Michaels AD, Barsness GW, Soran O, Kelsey SF, Kennard ED, Hui JCK, and Lawson

WE for the International EECP Patient Registry Investigators.
American Journal of Cardiology. 2005 Feb; 95(3): 394-397

Effects of Enhanced External Counterpulsation on Hemodynamics and its Mechanism
Taguchi I, Ogawa K, Kanaya T, Matsuda R, Kuga H, Nakatsugawa M.
Circulation Journal. 2004 Nov; 68(11): 1030-1034.

Angina Pectoris: A Review of Current and Emerging Therapies
Parker JO.
American Journal of Managed Care. 2004 Oct; 10(11 Suppl): S332-338.

Current and Future Treatment Strategies for Refractory Angina
Yang EH, Barsness GW, Gersh BJ, Chandrasekaran K, Lerman A.
Mayo Clinic Proceedings. 2004 Oct; 79(10): 1284-1292.

Enhanced External Counterpulsation
Brosche TA, Middleton, SK, Boogaard RG.
Dimensions of Critical Care Nursing. 2004 Sep/Oct; 23(5): 208-213.

Effectiveness of Enhanced External Counterpulsation in Patients with Left Main Disease
and Angina

Lawson WE, Hui JCK, Barsness GW, Kennard ED, Kelsey SF for the IEPR Investigators
Clinical Cardiology. 2004 Aug; 27(8): 459-463.

Enhanced External Counterpulsation Therapy: Significant Clinical Improvement without
Electrophysiologic Remodeling

Henrickson CA, Chandra-Strobos N.

Annals of Noninvasive Electrocardiology. 2004 Jul; 9(3): 265-269.

Successful Treatment of Symptomatic Coronary Endothelial Dysfunction
with Enhanced External Counterpulsation

Bonetti PO, Gadasalli SN, Lerman A, Barsness GW.

Mayo Clinic Proceedings. 2004 May; 79(5): 690-692.

Two-Year Outcomes After Enhanced External Counterpulsation for Stable Angina
Pectoris

(from the International Patient Registry [IEPR])

Michaels AD, Linnemeier G, Soran O, Kelsey SF, Kennard ED.

American Journal of Cardiology. 2004 Feb 15; 93(4): 461-464.

VASOMEDICAL, INC. -53-



Enhanced External Counterpulsation (EECP) Therapy
Formal Application for Revision to National Coverage Language
Coverage Issues Manual 20.20

May 2005
A New Treatment Modality in Heart Failure Enhanced External Counterpulsation
(EECP)
Soran O.

Cardiology in Review. 2004 Jan-Feb; 12(1): 15-20.

Enhanced External Counterpulsation as Initial Revascularization Treatment for Angina
Refractory to Medical Therapy

Fitzgerald CP, Lawson WE, Hui JC, Kennard ED; IEPR Investigators.

Cardiology. 2003 Nov; 100(3): 129-35

Functional Status Improvement After Enhanced External Counterpulsation (EECP) for
Treatment of Chronic Angina Pectoris

Kennard ED, Linnemeier G, Kelsey SF.

Proceedings of the 5th International Congress on Coronary Artery Disease —Frontiers in
Coronary Artery Disease. 2003 Oct 19-21;(Florence, Italy): 187-189.

Enhanced External Counterpulsation for the Relief of Angina in Patients with Diabetes:
Safety, Efficacy and 1-Year Clinical Qutcomes

Linnemeier G, Rutter MK, Barsness G, Kennard ED, Nesto RW; IEPR Investigators.
American Heart Journal. 2003 Sep; 146(3): 453-458.

Analysis of Baseline Factors Associated with Reduction in Chest Pain in Patients with
Angina Pectoris Treated by Enhanced External Counterpulsation

Lawson WE, Kennard ED, Hui JCK, Holubkov R, Kelsey SF.

American Journal of Cardiology. 2003 Aug 15; 92(4): 439-443.

Enhanced External Counterpulsation for Refractory Angina Pectoris
Sinvhal RM, Gowda RM, Khan IA.
Heart. 2003 Aug; 89(8): 830-833.

Enhanced External Counterpulsation for Ischemic Heart Disease: What’s Behind the
Curtain?

Bonetti PO, Holmes DR Jr, Lerman A, Barsness GW.

Journal of the American College of Cardiology. 2003 Jun 4; 41(11): 1918-1925.

Exercise Capability and Myocardial Perfusion in Chronic Angina Patients Treated with
Enhanced External Counterpulsation

Tartaglia J, Stenerson Jr J, Charney R, Ramasamy S, Fleishman BL, Gerardi P, Hui JCK.
Clinical Cardiology. 2003 Jun;(26): 287-290.

Enhanced External Counterpulsation Improves Endothelial Function in Patients with
Symptomatic Coronary Artery Disease

VASOMEDICAL, INC. -54 -



Enhanced External Counterpulsation (EECP) Therapy
Formal Application for Revision to National Coverage Language
Coverage Issues Manual 20.20

May 2005
Bonetti PO, Barsness GW, Keelan PC, Schnell TI, Pumper GM, Kuvin JT, Schnall RP,
Holmes DR, Higano ST, Lerman A.
Journal of the American College of Cardiology. 2003 May 21; 41(10): 1761-1768.

Enhanced External Counterpulsation in the Management of Angina in the Elderly
Linnemeier G, Michaels AD, Soran O, Kennard ED; International EECP Registry (IEPR)
Investigators.

American Journal of Geriatric Cardiology. 2003 Mar-Apr; 12(2): 90-96.

A Historical Overview of Enhanced External Counterpulsation
DeMaria AN.
Clinical Cardiology. 2002 Dec; 25(12 Suppl 2):1I3-5.

A Review of Enhanced External Counterpulsation Clinical Trials
Beller GA.
Clinical Cardiology. 2002 Dec; 25(12 Suppl 2):116-10.

Enhanced External Counterpulsation: Mechanism of Action
Feldman AM.
Clinical Cardiology. 2002 Dec; 25(12 Suppl 2):1111-15.

Current Use of Enhanced External Counterpulsation and Patient Selection
Lawson WE.
Clinical Cardiology. 2002 Dec; 25(12 Suppl 2):1116-21.

Treatment Options for Angina Pectoris and the Future Role of Enhanced External
Counterpulsation

Holmes DR Jr.

Clinical Cardiology. 2002 Dec; 25(12 Suppl 2):1122-25.

Ongoing and Planned Studies of Enhanced External Counterpulsation
Conti CR.
Clinical Cardiology. 2002 Dec; 25(12 Suppl 2):1126-28.

Enhanced External Counterpulsation - A Therapeutic Option for Patients with
Chronic Cardiovascular Problems

Linnemeier G.

Journal of Cardiovascular Management. 2002 Nov-Dec; 13(6): 20-25.

Enhanced External Counterpulsation as Treatment for Chronic Angina in Patients with
Left Ventricular Dysfunction: A Report from the International EECP Patient Registry
(IEPR)

Soran O, Kennard ED, Kelsey SF, Holubkov R, Strobeck J, Feldman AM.

Congestive Heart Failure. 2002 Nov-Dec;8(6): 297-302.

VASOMEDICAL, INC. -55-



Enhanced External Counterpulsation (EECP) Therapy
Formal Application for Revision to National Coverage Language
Coverage Issues Manual 20.20

May 2005

Left Ventricular Systolic Unloading and Augmentation of Intracoronary Pressure and
Doppler Flow During Enhanced External Counterpulsation

Michaels AD, Accad M, Ports TA, Grossman W.

Circulation. 2002 Sep 3; 106(10): 1237-1242.

Experience with Enhanced External Counterpulsation (EECP) in Coronary Artery
Disease

Crawford LE.

Today’s Therapeutic Trends. 2002; 20(3): 243-252.

Enhanced External Counterpulsation in Patients with Heart Failure: A Multicenter
Feasibility Study

Soran O, Fleishman B, Demarco T, Grossman W, Schneider VM, Manzo K, de Lame
PA Feldman AM.

Congestive Heart Failure. 2002 Jul-Aug;8(4) 204-8, 227.

Relation of the Pattern of Diastolic Augmentation During a Course of Enhanced External
Counterpulsation (EECP) to Clinical Benefit [from the International EECP Patient
Registry (IEPR)]

Lakshmi MV, Kennard ED, Kelsey SF, Holubkov R, Michaels AD.

American Journal of Cardiology. 2002 Jun 1; 89(11): 1303-1305.

Comparison of Patients Undergoing Enhanced External Counterpulsation and
Percutaneous Coronary Intervention for Stable Angina Pectoris

Holubkov R, Kennard ED, Foris JM, Kelsey SF, Soran O, Williams DO, Holmes Jr. DR.
American Journal of Cardiology. 2002 May 15; 89:1182-1186.

Effects of Enhanced External Counterpulsation on Stress Radionuclide Coronary
Perfusion and Exercise Capacity in Chronic Stable Angina Pectoris

Stys TP, Lawson WE, Hui JCK, Fleishman B, Manzo K, Strobeck JE, Tartaglia J,
Ramasamy S, Suwita R, Zheng ZS, Liang H, Werner D.

American Journal of Cardiology. 2002 Apr 1; 89(7): 822-824.

Effects of Enhanced External Counterpulsation on Health-Related Quality of Life
Continue 12 Months After Treatment: A Substudy of the Multicenter Study of Enhanced
External Counterpulsation

Arora RR, Chou TM, Jain D, Fleishman B, Crawford L, McKiernan T, Nesto R, Ferrans
CE, Keller S.

Journal of Investigative Medicine. 2002 Jan; 50(1): 25-32.

Acute and Chronic Hemodynamic Effects of Enhanced External Counterpulsation in
Patients with Angina Pectoris
Arora RR, Carlucci ML, Malone AM, Baron NV.

VASOMEDICAL, INC. - 56 -



Enhanced External Counterpulsation (EECP) Therapy
Formal Application for Revision to National Coverage Language
Coverage Issues Manual 20.20

May 2005
Journal of Investigative Medicine. 2001 Nov; 49(6): 500-504.

Acute Hemodynamic Effects and Angina Improvement with Enhanced External
Counterpulsation

Stys T, Lawson WE, Hui JCK, Lang G, Liuzzo J, Cohn PF.

Angiology. 2001 Oct; 52(10): 653-658.

A Report from the International Enhanced External Counterpulsation Registry (IEPR)
Holubkov R, Kennard E, Kelsey S, Soran O.

Advances in Coronary Artery Diseases-4™ International Congress on Coronary Artery
Disease.

2001 Oct 21-24;(Prague, Czech Republic): 387-391.

Benefit and Safety of Enhanced External Counterpulsation in Treating Coronary Artery
Disease Patients with a History of Congestive Heart Failure

Lawson WE, Kennard ED, Holubkov R, Kelsey SF, Strobeck JE, Soran O, Feldman AM.
Cardiology. 2001; 96(2): 78-84.

Enhanced External Counterpulsation Improved Myocardial Perfusion and Coronary Flow
Reserve in Patients with Chronic Stable Angina; Evaluation by 13N-Ammonia Positron
Emission Tomography

Masuda D, Nohara R, Hirai T, Kataoka K, Chen LG, Hosokawa R, Inubushi M,
Tadamura E, Fujita M, Sasayama S.

European Heart Journal. 2001 Aug; 22(16): 1451-1458.

The International EECP Patient Registry (IEPR): Design, Methods, Baseline
Characteristics and Acute Results

Barsness G, Feldman AM, Holmes Jr. DR, Holubkov R, Kelsey SF, Kennard ED.
Clinical Cardiology. 2001 Jun; 24(6): 435-442.

Does Higher Diastolic Augmentation Predict Clinical Benefit from Enhanced External
Counterpulsation?: Data from the International EECP Patient Registry (IEPR)
Michaels AD, Kennard ED, Kelsey SE, Holubkov R, Soran O, Spence S, Chou TM.
Clinical Cardiology. 2001 Jun; 24(6): 453-458.

Enhanced External Counterpulsation Improves Exercise Tolerance, Reduces Exercise-Induced
Myocardial Ischemia and Improves Left Ventricular Diastolic Filling in Patients with Coronary
Artery Disease

Urano H, Ikeda H, Ueno T, Matsumoto T, Murohara T, Imaizumi T.

Journal of the American College of Cardiology. 2001 Jan; 37(1): 93-99.

VASOMEDICAL, INC. -57 -



Enhanced External Counterpulsation (EECP) Therapy
Formal Application for Revision to National Coverage Language
Coverage Issues Manual 20.20

May 2005
Comparison of Hemodynamic Effects of Enhanced External Counterpulsation and Intra-
Aortic Balloon Pumping in Patients with Acute Myocardial Infarction
Taguchi I, Ogawa K, Oida A, Abe S, Kaneko N, Sakio H.
American Journal of Cardiology. 2000 Nov 15; 86(10): 1139-1141.

Treatment Benefit in the Enhanced External Counterpulsation Consortium
Lawson WE, Hui JCK, Lang G.
Cardiology. 2000; 94(1): 31-35.

Noninvasive Revascularization by Enhanced External Counterpulsation:
A Case Study and Literature Review

Singh M, Holmes Jr. DR, Tajik AJ, Barsness GW.

Mayo Clinic Proceedings. 2000 Sep; 75(9): 961-965.

Long-Term Prognosis of Patients with Angina Treated with Enhanced External
Counterpulsation: Five-Year Follow-Up Study

Lawson WE, Hui JCK, Cohn PF.

Clinical Cardiology. 2000 Apr; 23(4): 254-258.

The Multicenter Study of Enhanced External Counterpulsation (MUST-EECP): Effect of
EECP on Exercise-Induced Myocardial Ischemia and Anginal Episodes

Arora RR, Chou TM, Jain D, Fleishman B, Crawford L, McKiernan T, Nesto R.

The Journal of the American College of Cardiology. 1999 Jun; 33(7): 1833-1840.

Improvement of Regional Myocardial and Coronary Blood Flow Reserve in a Patient
Treated with Enhanced External Counterpulsation: Evaluation by Nitrogen-13 Ammonia
PET

Masuda D, Nohara R, Inada H, Hirai T, Li-Guang C, Kanda H, Inubushi M, Tadamura E,
Fujita M, Sasayama S.

Japanese Circulation Journal. 1999 May; 63(5): 407-411.

Enhanced External Counterpulsation in the Management of Patients with Cardiovascular
Disease

Soran O, Crawford LE, Schneider VM, Feldman AM.

Clinical Cardiology. 1999 Mar; 22(3): 173-178.

Emerging Treatments for Refractory Angina
Cohn PF.
American College of Cardiology - Current Journal Review. 1999;Jan 2;8(1): 44-46.

VASOMEDICAL, INC. -58 -



Enhanced External Counterpulsation (EECP) Therapy
Formal Application for Revision to National Coverage Language
Coverage Issues Manual 20.20

May 2005

References

! Gibbons RJ, et al. ACC/AHA 2002 Guideline Update for the Management of Patients
with Chronic Stable Angina: A Report of the American College of Cardiology/American
Heart Association Task Force on Practice Guidelines. 2002. Available at
http://www.acc.org/clinical/guidelines/stable/stable.pdf. p. 48, 59

2 American Heart Association, Heart Disease and Stroke Facts — 2005 Update. Available
at: http://www.americanheart.org/downloadable/heart/1105390918 1 19HDSStats2005Update.pdf, p. 53.
32002 National Hospital Discharge Survey, March 2005. Available at:
http://www.cdc.gov/nchs/data/series/sr_13/sr13_158.pdf, Table 45, p. 61

4 American Heart Association, Heart Disease and Stroke Statistics - 2005 Update.
Available at:
http://www.americanheart.org/downloadable/heart/1105390918119HDSStats2005Update.pdf p. 53.

> Bonetti PO, Holmes DR, Lerman A, Barsness GW. Enhanced External
Counterpulsation for Ischemic Heart Disease: What’s Behind the Curtain? J Am Coll
Cardiol. 2003; 41(11): 1918-1925.

% Bonetti PO et al. Enhanced External Counterpulsation for Ischemic Heart Disease:
What’s Behind the Curtain? J Am Coll Cardiol 2003; 41(11): 1918-25.

" Bonetti PO, Barsness GW, Keelan PC, Schnell TI, Pumper GM, Kuvin JT, Schnall RP,
Holmes DR, Higano ST, Lerman A . Enhanced External Counterpulsation Improved
Endothelial Function in Patients with Symptomatic Coronary Artery Disease. J Am Coll
Cardiol 2003; 41:(10): 1761-1768.

8 Urano H, Ikeda H, Ueno T, Matsumoto T, Murohara T, Imaizumi T. Enhanced External
Counterpulsation Improves Exercise Tolerance, Reduces Exercise-Induced Myocardial
Ischemia and Improves Left Ventricular Diastolic Filling in Patients with Coronary
Artery Disease. J Am Coll Cardiol. 2001; 37(1): 93-9.

? Masuda D, Nohara R, Hirai t, Kataoka K, Chen LG, Hosokawa R, Inubushi M,
Tadamura E, Fujita M, Sasayama S. Enhanced External Counterpulsation Improved
Myocardial Perfusion and Coronary Flow Reserve in Patients with Chronic Stable
Angina: Evaluation by N-Ammonia Positron Emission Tomography. Eur Heart J.
2001; 22(16): 1451-58.

10 Michaels AD, Accad M, Ports TA, Grossman W. Left Ventricular Systolic Unloading
and Augmentation of Intracoronary Pressure and Doppler Flow During Enhanced
External Counterpulsation. Circulation. 2002; 106(10), 1237-1242.

i Taguchi I, Ogawa K, Kanaya T, Matsuda R, Kuga H, Nakatsugawa M. Effects of
Enhanced External Counterpulsation on Hemodynamics and Its Mechanism — Relation to
Neurohormonal Factors. Circ J. 2004; 68(11): 1030-1034.

12 Gibbons, et al. ACC/AHA 2002 Guideline Update for the Management of Patients with
Chronic Stable Angina: A Report of the American College of Cardiology/American
Heart Association Task Force on Practice Guidelines. 2002. Available at
http://www.acc.org/clinical/guidelines/stable/stable.pdf. p. 48, 59

VASOMEDICAL, INC. -59 -



Enhanced External Counterpulsation (EECP) Therapy
Formal Application for Revision to National Coverage Language
Coverage Issues Manual 20.20

May 2005

13 Arora RR, Chou TM, Jain D, Fleishman B, Crawford L, McKiernan T, Nesto R. The
Multicenter Study of Enhanced External Counterpulsation (MUST-EECP): Effect of
EECP on Exercise-Induced Myocardial Ischemia and Anginal Episodes. J Am Coll
Cardiol 1999; 33:1833-40.

4 Michaels AD, Linnemeier G, Soran O, Kelsey SF, Kennard ED. Two-Year Outcomes
after Enhanced External Counterpulsation for Stable Angina Pectoris (from the
International EECP Patient Registry [IEPR]). Am J Cardiol 2004; 93:461-464.

15 Aequitas Consulting Group, Enhanced External Counterpulsation for the Treatment of
Patients with Chronic Stable Angina Pectoris: A Cost- Utility Analysis, August 16, 2004.
Aequitas consulting Group, 12626 High Bluff Dr. Suite 250, San Diego, CA 92130.

16 Alonso J , Permanyer — Miralda G, Cascant P, Brotons C, Prieto L, Loler — Soler J.
Measuring Functional Status of Chronic Coronary Patients. Reliability, Validity, and
Responsiveness to Clinical Change of the Reduced Version of the Duke Activity Status
Index (DASI). Eur Heart J 1997; 18(3): 414-19.

17 Visser MC, Fletcher MACE, Parr G, Simpson A, Bulpitt CJ. A Comparison of Three
Quality of Life Instruments in Subjects with Angina Pectoris: The Sickness Impact
Profile, the Nottingham Health Profile, and the Quality of Well-Being Scale. J Clin
Epidemiol 1994; 47(2): 157-163.

'8 Marquis P, Fayol C, Joire JE. Clinical Validation of Quality of Life Questionnaire in
Angina Pectoris Patients. Eur Heart J 1995; 16(11); 1554-60.

19 Dougherty CM, Dewhurst T, Nichol WP, Spertus J. Comparison of Three Quality of
Life Instruments in Stable Angina Pectoris: Seattle Angina Questionnaire, Short Form
Health Survey (SF-36), and Quality of Life Index-Cardiac Version IlIl. J Clin Epidemiol.
1998; 51(7): 569-75.

20 Alonso J , Permanyer — Miralda G, Cascant P, Brotons C, Prieto L, Loler — Soler J.
Measuring Functional Status of Chronic Coronary Patients. Reliability, Validity, and
Responsiveness to Clinical Change of the Reduced Version of the Duke Activity Status
Index (DASI). Eur Heart J .1997; 18(3): 414-19.

! Kandzari DE, Lam LC, Eisenstein EL, Clapp-Channing N, Fine JT, Califf RM, Mark
DB, Jollis JG. Advanced Coronary Disease: Appropriate End Points for Trials of Novel
Therapies. Am Heart J. 2001; 142:843-851.

2 TreeAge Software, Inc., Williamstown, MA.

2 Hunink MGM, Glasziou PP, Seigel J, Weeks J, Pliskin J, Elstein A, Weinstein M.
Constrained Resources. In: Decision making in health and medicine. Integrating
Evidence and Values. New York, NY: Cambridge University Press; 2001: 245-304.

* Marquis P, Fayol C, Joire JE. Clinical Validation of Quality of Life Questionnaire in
Angina Pectoris Patients. Eur Heart J 1995; 16(11); 1554-60.

2> Gibbons et al. ACC/AHA 2002 Guideline Update for the Management of Patients with
Chronic Stable Angina: A Report of the American College of Cardiology/American
Heart Association Task Force on Practice Guidelines. 2002. Available at
http://www.acc.org/clinical/guidelines/stable/stable.pdf. p. 48, 59.

VASOMEDICAL, INC. - 60 -



Enhanced External Counterpulsation (EECP) Therapy
Formal Application for Revision to National Coverage Language
Coverage Issues Manual 20.20

May 2005

26 Hemingway H, Fitzpatrick NK, Gnani S, Feder G, Walker N, Crook AM, Magee P,
Timmis A. Prospective Validity of Measuring Angina Severity with Canadian
Cardiovascular Society Class; The ACRE Study. Can J Cardiol. 2004; 30(3): 305-309.
" Eagle KA. Guidelines for Perioperative Cardiovascular Evaluation for Noncardiac
Surgery. Report of the American College of Cardiology/American Heart Association
Task Force on Practice Guidelines (Committee of Perioperative Cardiovascular
Evaluation for Noncardiac Surgery). J Am Coll Cardiol 1996; 27:910-48.

*Crobineau H, Lebreton H. Langanay T, Logeais Y, Leguerrier A. Prospective
Evaluation of Coronary Arteries Influence on Operative Risk in Coronary Artery
Surgery. Eur J Cardio Surg 1999; 16(4): 229-34.

? Tanne D, Shotan A, Goldbourt U, Haim M, Boyko V, Adler Y, Mandelzweig L, Behar.
The Bezafibrate Infarction Prevention Study Group. Severity of Angina Pectoris and Risk
of Ischemic Stroke. Stroke 2002; 33:245-50.

39 American Heart Association, Heart Disease and Stroke Facts — 2005 Update. Available
at: http://www.americanheart.org/downloadable/heart/1105390918119HDSStats2005Update.pdf, p. 53.
3! Hunt SA, et al. ACC/AHA Guidelines for the Evaluation and Management of Chronic
Heart Failure in the Adult: A Report of the American College of Cardiology/American
Heart Association Task Force on Practice Guidelines 2001. Available at:
http://www.acc.org/clinical/guidelines/failure/pdfs/hf fulltext.pdf.

31 American Heart Association, Heart Disease and Stroke Facts — 2005 Update. Available
at: http://www.americanheart.org/downloadable/heart/1105390918 1 19HDSStats2005Update.pdf, p. 53.
32Cleland JGF. Heart Failure. London, UK: Mosby 2004: 48-49.

3Cleland JGF Ibid p. 48

**Cleland JGF Ibid p. 49.

*Cleland JGF Ibid p. 49.

**Hunt et al. Ibid

37 Cleland JGF, Ibid p. 76.

> Hunt SA, Ibid

¥Lawson WE, Silver MA, Hui JCK, Kennard E, Kelsey S, for the IEPR Investigators.
Angina Patients with Diastolic versus Systolic Heart Failure Demonstrate Comparable
Immediate and One Year Benefit from Enhanced External Counterpulsation. J Card
Failure. 2005; 11:61-66

40 Soran O, Kennard E, Kfoury AG, Kelsey S, for IEPR Investigators. Two year Clinical
Outcomes, Event Free Survival and Incidence of Repeat Enhanced External
Counterpulsation (EECP) in Refractory Angina Patients with Left Ventricular
Dysfunction. Submitted to American Journal of Cardiology, 3/7/05, Publication Pending.
“I'Soran O, Fleishman B, Demarco T, et al. Enhanced External Counterpulsation in
Patients with Heart Failure: A Multicenter Feasibility Study. Congest Heart Failure
2002;8(4): 204-8, 227.

42 Feldman AM, Silver MA, Francis GS, DelLLame P-A, Parmley WW. Treating Heart
Failure with Enhanced External Counterpulsation (EECP): Design of the Prospective
Evaluation of EECP in Heart Failure (PEECH) Trial. J Card Failure 2005; 11:240-245.

VASOMEDICAL, INC. -61 -



Enhanced External Counterpulsation (EECP) Therapy
Formal Application for Revision to National Coverage Language
Coverage Issues Manual 20.20

May 2005

VASOMEDICAL, INC.

-62 -



