
 
 
 
 
 

 

 

 

 

 

 

January 13, 2006 

Pam Douglas, MD, FACC 
President, American College of Cardiology 
c/o Rebecca Kelly, Director of Regulatory Affairs 
American College of Cardiology 
9111 Old Georgetown Road 
Bethesda, MD 20814 

RE: The CMS proposed decision to deny expansion of coverage for external 
counterpulsation therapy to include patients with CCS Class II angina and stable 
NYHA Class II/III heart failure with an EF<35%. 

Dear Dr. Douglas: 

As clinicians participating in the International EECP Patient Registry (IEPR), we are 
writing to request your support of the application to the Centers for Medicare and 
Medicaid Services (CMS) for expansion of reimbursement coverage of external 
counterpulsation therapy. This low-cost, noninvasive, safe and effective therapy has amply 
demonstrated the ability to provide benefit in patients with ischemic heart disease 
diagnosed with angina or heart failure; especially those not benefiting from more 
commonly used therapies. 

The IEPR is a patient registry sponsored by Vasomedical, Inc. that enrolls consecutive 
patients undergoing enhanced external counterpulsation (EECP) therapy for chronic 
angina. The Epidemiology Data Center at the University of Pittsburgh acts as 
Coordinating Center for the IEPR and performs data management, analysis and reporting 
tasks. We, a group of practicing cardiologists/investigators whose institutions participate 
in the registry, manage its scientific affairs.  We give direction to the scientific endeavors 
of the registry and decide on matters of patient protection and confidentiality, data 
elements appropriate for collection, and topics for reporting of the information contained in 
the registry database. Each of us has been responsible for a clinical EECP program at our 
institutions and we have authored the majority of peer-reviewed, published reports based 
upon IEPR data. 



 

 
 

 

 

 

 

The IEPR began in January 1998, and more than 7,500 patients have been enrolled from 
>100 centers in the United States and other countries.  The IEPR aims to collect data on as 
broad a range of consecutive patients as possible and the criteria for entry are only that the 
patient give informed consent and have undergone at least 1 hour of EECP treatment for 
chronic angina. An initial phase (IEPR-1) collected data on >5,000 patients enrolled 
between 1998 and 2001 who were followed for 3 years.  An additional 2,500 patients were 
enrolled in a second phase (IEPR-2) between 2002 and 2004 and follow-up on these 
patients is ongoing. 

Briefly, methods in IEPR-1 involved collecting patient demographics, medical history, 
coronary disease status, and quality-of-life assessments before EECP treatment.  After 35 
hours of standard EECP treatment (the IEPR only collects data on patients treated with 
Vasomedical equipment), data were collected on Canadian Cardiovascular Society 
Classification (CCSC) of anginal status, anti-anginal medication use, and adverse clinical 
events. Quality-of-life assessment was performed using 5-point scales for health status, 
quality-of-life, and satisfaction with quality-of-life.  Patients were interviewed by 
telephone 6 months after their last EECP treatment session, and yearly thereafter to record 
anginal status, quality-of-life, and cardiac events. 

Data elements captured by the IEPR changed during the transition from IEPR-1 to IEPR-2, 
principally to give greater focus to clinical outcomes data and to capture symptom and 
quality-of-life status specific to patients with a coexisting diagnosis of heart failure.  
Quality-of-life assessments are performed using validated instruments (Duke Activity 
Status Index and Kansas City Cardiomyopathy Questionnaire).  Site participation is limited 
to those sites that maintain at least 90% compliance with data submission and, to date, 
overall compliance in IEPR-2 is greater than 90% at all time points. 

More information about the IEPR is available at http://www.edc.gsph.pitt.edu/iepr, 
including a complete bibliography of published reports and abstracts.  To date, seventeen 
peer-reviewed publications of IEPR data have appeared in the medical literature and 
several more are in the development phase.  Many abstracts and posters have been 
presented at major cardiology scientific meetings in an effort to disseminate information 
about external counterpulsation therapy as widely as possible. 

Barsness et al authored the first report on behalf of the IEPR investigators, published in 
2001.1  The study was undertaken to determine whether EECP is a safe and effective 
treatment for patients with angina pectoris regardless of their suitability for 
revascularization by more conventional techniques.  Forty-three clinical centers 
contributed cases, representing over half of all EECP provider sites at that time.  The data 
reported on 978 patients demonstrated that EECP could be administered to patients 
ineligible for either coronary artery bypass graft (CABG) surgery or percutaneous coronary 
intervention (PCI), as well as for those who prefer noninvasive treatment to avoid or delay 
revascularization. Patients enrolled were of all CCS angina classes at baseline (Class I, 
5.5%; Class II, 24.8%; Class III, 48.1%, Class IV 21.6%; unstable, 2.8%), and 62% used 
nitroglycerin. A very high percentage (81%) had been previously revascularized, and most 
(69%) were considered unsuitable for either PCI or CABG at the time of starting EECP.  
Eighty-six percent of the patients completed a full treatment course, of which 81% reported 
improvement of at least one angina class immediately after the last treatment. 



 
 

 

 

 

 

 

 
 

More recently, Michaels et al reported the long-term (2-year) results obtained in patients 
enrolled in IEPR-1.2  A reduction in CCS angina class of ≥1 class was achieved in 
approximately three-quarters of patients studied (73% of 1,097 patients) and quality-of-life 
improvements were seen in more than half.  These results were sustained at 2-year follow-
up, with nearly half having no (29.7%) or class I (18.4%) angina and 74.9% having a lower 
angina class compared to baseline.  Medication usage was similar at all time points, except 
for a decreased usage of short-acting nitrates.  Additional therapies were performed after 
EECP at relatively low rates (PCI=11%, CABG=5.2%, repeat EECP=16.1%). 

The reduction in angina symptoms is not restricted to those with Class III or IV angina.  A 
study by Lawson et al to be published shortly in Clinical Cardiology, evaluated the 
immediate response, durability and clinical events over a two-year period after treatment 
with EECP in 112 patients with Class II angina.3  Reduced angina was observed in 68% of 
patients immediately post-treatment and the effect was maintained up to 2 years in 70% of 
patients. There were concomitant reduced rates of nitroglycerin use, and quality-of-life 
was improved.  The rate of major cardiovascular events was low.  These results suggest 
that EECP is an attractive consideration for treating patients with milder refractory angina. 

Investigators noted early on that patients enrolled in the IEPR had long-standing, advanced 
coronary artery disease with multiple risk factors and most had undergone prior 
interventions in attempts to revascularize their coronary vessels.  Many of the patients 
suffered from significant co-morbid disease, such as diabetes, hypertension, non-cardiac 
vascular disease and heart failure. Several publications from the IEPR have focused on the 
results obtained in these patient sub-groups (a copy of the IEPR bibliography is attached).  
The level of diastolic augmentation achieved and its relationship to changes in patient 
outcomes has been reported on two occasions, and investigators reported on other 
predictors of patient outcomes on two occasions as well. 

Linnemeier et al reported on the outcomes seen in the elderly population treated with 
EECP therapy and found that octogenarians could be safely and effectively treated with 
this technique.4  Of 3,037 patients analyzed, 249 (8%) were ≥80 years old. As a group, 
they were more likely to be female and have a history of congestive heart failure (41% vs. 
29%; p<0.001) and were less likely to have had previous revascularization.  Fewer of the 
elderly (76% vs. 84%; p<0.01) completed a full course of treatment, but of those who 
completed treatment, 76% reported a reduction in angina and their quality-of-life improved 
significantly.  Treatment-related adverse events were infrequent and 81% reported 
maintenance of angina improvement at 6-month follow-up.  The authors concluded that 
enhanced external counterpulsation is a low-risk intervention offering elderly patients the 
ability to return to more normal activity and a better quality-of-life. 

Early on, investigators became interested in the effects of EECP therapy in patients with 
coexisting heart failure5 or left ventricular dysfunction,6 since substantial portions of the 
overall IEPR population suffered from those conditions and there was uncertainty as to the 
safety of external counterpulsation therapy in such patients. 

A report by Soran et al, just now appearing in print, examines the results obtained with 
EECP therapy at 2-year follow-up in a cohort of 363 patients with refractory angina who 



 

 
 

 

   

  

 

 

 

 
 

had severe left ventricular dysfunction (EF<35%).7  Average duration of coronary artery 
disease was nearly 13 years and 84% had multi-vessel disease.  Ninety-three percent were 
not candidates for further revascularization due to the extent and severity of disease, LV 
dysfunction, co-morbid conditions, prior interventions, or risk/benefit ratio.  Cardiac risk 
factors were prevalent in most and 93% presented with severe angina (Class III/IV), with 
over 50% reporting poor quality-of-life. After completion of treatment there was a 
significant reduction in severity of angina (p< 0.001).  Seventy-seven percent of patients 
decreased by ≥1 angina class, 18% had no angina, and only 2% had an increase in angina 
class. The mean number of weekly angina episodes decreased by 8.2 (p<0.001) and of 
those taking as needed nitroglycerin, 52% discontinued its use after EECP.  Quality-of-life 
also showed a significant increase (p<0.001). 

At two-years, 83% survived and the event-free survival rate was 70%.  Forty-three percent 
had no cardiac hospitalization and 81% had no CHF event.  Comparing the patients who 
showed no angina improvement to those who did show reduction in angina there was no 
difference in major adverse cardiovascular events at 2 years however, those who showed 
no initial response did report significantly more unstable angina in the 2-year period 
(28% vs. 16%, p=0.02). Survival at 2-year follow-up was less likely in those failing to 
complete treatment compared to those who completed the treatment (71% vs. 85%, 
p<0.001). Reduction in angina class was sustained in 55% of survivors compared to post-
EECP status and the improvement in quality-of-life was maintained as well. 

A very recent analysis of data from the IEPR indicates that EECP therapy has the potential 
to reduce health care resource utilization in refractory angina patients with severe left 
ventricular dysfunction. Soran et al presented an abstract at the European Society of 
Cardiology – Heart Failure meeting held in Lisbon, Portugal, in June of 2005 entitled 
“Does Enhanced External Counterpulsation Treatment Reduce Emergency Room Visits 
and Hospitalizations in Refractory Angina Patients With Left Ventricular Dysfunction? A 
Six Month Follow up Study.”  This report was designed to assess whether improvements 
observed in symptoms in such patients correlate with a reduction in emergency room (ER) 
visits and hospitalizations. One hundred fifty-four patients undergoing EECP therapy and 
enrolled in the IEPR were studied. Clinical outcomes, number of ER visits and 
hospitalizations within the six months prior to EECP were compared with those at 6-month 
follow-up. Consistent with other reports, symptomatic and quality-of-life improvements 
were seen immediately after and again at 6 months after completion of therapy in this 
cohort of patients with very advanced CAD, multiple cardiac risk factors, and high 
prevalence of prior MI and prior PCI or CABG. 

Forty-seven percent of patients had at least 1 ER visit and 63% had at least 1 
hospitalization in the 6 months prior to EECP.  Importantly, following treatment, the mean 
number of ER visits was reduced from 0.7±1.0 pre-EECP to 0.1±0.3 at six months 
(p<0.001) and hospitalizations were reduced from 1.2±1.7 to 0.2±0.5 (p<0.001).  This 
represents an 86% and 83% relative reduction in the rate of ER visits and hospitalizations.  
A manuscript reporting updated results in detail is nearing completion. 

We believe that the results observed in large numbers of patients enrolled in IEPR confirm 
the beneficial results seen in the two randomized, controlled trials of EECP therapy, 
namely the MUST-EECP trial in patients with chronic, stable angina, and the PEECH trial 



 

 

 
 
 
 
 
 
 

 

 

 
 

 

  

 
 

in chronic, stable systolic heart failure patients with mild-to-moderate symptoms.  In 
addition to our activities with the IEPR, we have conducted independent investigations of 
this therapy and consistently observe that the benefit-to-risk ratio is high.  EECP therapy is 
used today most often in patients who have tried many other options and have not obtained 
the improvements in symptom status or capacity to function on a daily basis that they are 
seeking. At a minimum, we recommend that it be made available on that basis to patients 
with Class II angina and Class II/III heart failure. 

Thank you for your consideration; we look forward to your response. 

Sincerely, 

Gregory W. Barsness, MD, FACC, FAHA, FSCAI 
Consultant, Division of Cardiovascular Diseases and Internal Medicine 
Assistant Professor of Medicine, Mayo Medical School 
Director, Enhanced External Counterpulsation Laboratory 
Director, Interventional Cardiology Training Program 
Mayo Clinic 
200 First St. SW 
Rochester, MN 55905 

Bradley A. Bart, MD, FACC 
Director, Nuclear Medicine  
Division of Cardiology 
Assistant Professor of Medicine 
University of Minnesota 
Hennepin County Medical Center 
Cardiology Office - O5 
701 Park Avenue 
Minneapolis, MN 55415 



 

 
 

 

 

 
 

 
 

 

Timothy D. Henry, MD, FACC 
Director of Research 
Minneapolis Heart Institute Foundation 
Professor of Medicine 
Associate Professor of Clinical Research 
University of Minnesota 
Minneapolis Heart Institute Foundation 
920 East 28th Street, Suite 40 
Minneapolis, MN 55407 

Abdallah G. Kfoury, MD, FACC 
Medical Director, UTAH Cardiac Transplant Program 
Cardiology Director, Mechanical Circulatory Support 
LDS Hospital 
Intermountain Healthcare 
Heart Failure Prevention & Treatment Program 
UTAH Cardiac Transplant Program 
8th Avenue and C Street 
Salt Lake City, UT 84143 

William E. Lawson, MD, FACC 
Professor of Clinical Medicine 
Associate Chief of Cardiology for Clinical Affairs 
Director, Invasive Cardiology 
Director, Preventive Cardiology 
Stony Brook University 
Cardiology Division, Room T-17-020 
State University of New York 
Health Sciences Center 
Stony Brook, NY 11794-8171 



 

 
 

 

 
 

 

 
 

 

Peter A. McCullough, MD, MPH, FACC, FACP, FAHA, FCCP 
Consultant Cardiologist and Chief, Division of Preventive Medicine 
William Beaumont Hospital 
4949 Coolidge 
Royal Oak, MI 48073 

Andrew D. Michaels, MD, FACC, FAHA 
Assistant Professor of Medicine and Co-Director Adult Cardiac Catheterization Laboratory 
University of California at San Francisco 
Division of Cardiology 
505 Parnassus Avenue, Moffitt 1347, Box 0124 
San Francisco, CA 94143-0124 

Major Anthony B. Ochoa, MD, USAF, MC 
Cardiology Element Chief 
Wright-Patterson Medical Center 
88th MDOS/SGOMC 
4881 Sugar Maple Drive 
WPAFB, OH 45433 

Marc A. Silver, MD, FACP, FACC, FCCP, FAHA, FCGC 
Clinical Professor and Chairman, Department of Medicine  
Director, Heart Failure Institute  
Advocate Christ Medical Center 
4440 West 95th Street  
Suite 428 South 
Oak Lawn, IL 60453 



 

 

 

 
 
 

 
 
 
 

 
 

 

 
 

 

 
  

 

 
  

 
 

 

 
 

   

 

Ozlem Z. Soran, MD, MPH, FACC, FESC 
Associate Professor of Medicine 
Associate Professor of Epidemiology/Research 
Director of EECP Research Laboratory 
University of Pittsburgh 
Cardiovascular Institute 
200 Lothrop Street, Scaife Hall, S-571 
Pittsburgh, PA 15213 

Cc 	 J Schafer, MD, Centers for Medicare and Medicaid Services 
D O’Connor, MS, Centers for Medicare and Medicaid Services 
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January 20, 2006 

Jyme Schafer MD 
Deirdre O’Connor MS 
Coverage and Analysis Group 
Centers for Medicare and Medicaid Services 
7500 Security Blvd. 
Baltimore, MD  21244 

Subject: 	 Comments on Proposed Decision Memo External Counterpulsation (ECP) 
Therapy (CAG-00002R2), posted December 20, 2005 

Dear Dr. Schafer and Ms. O’Connor: 

Vasomedical, Inc., appreciates the opportunity to comment on the proposed decision 
memorandum (proposed decision memo) for external counterpulsation (ECP) therapy published 
December 20, 2005.  CMS requests comment on its proposed determination that the evidence is 
not adequate to conclude that ECP therapy is reasonable and necessary for: 

• Canadian Cardiovascular Society Classification (CCSC) II angina 
•	 Heart Failure 

- New York Heart Association Class II/III stable heart failure symptoms with an 
ejection fraction (EF) of < 35% 

- New York Heart Association Class II/III stable heart failure symptoms with an EF 
of < 40% 


- New York Heart Association Class IV heart failure 

- Acute heart failure 


• Cardiogenic shock 
• Acute myocardial infarction 

We remind CMS that our initial application only included a request for consideration of 
expansion to include patients with CCS Class II angina and with stable, NYHA Class II/III heart 
failure with an ejection fraction ≤  35%. Also, references to EECP therapy pertain to external 
counterpulsation therapy administered with Vasomedical’s proprietary ECP therapy systems. 

Jyme Schafer MD, Deirdre O’Connor MS; CMS  1 



                                                                        

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 

 

Our specific comments include the following: 

1.	 The evidence is sufficient to conclude that EECP therapy results in net health benefits in 
patients age 65 years or older with a diagnosis of stable, chronic heart failure of ischemic 
etiology, with an ejection fraction of ≤ 35% and symptoms consistent with NYHA class 
II or III, who are not adequately responding to or tolerating optimal heart failure therapy. 

2.	 EECP therapy has demonstrated effectiveness and safety in patients with ischemic heart 
disease in over 50 peer-reviewed publications, and has recently been shown to be 
effective in patients with left ventricular systolic dysfunction and in heart failure NYHA 
class II and III with ischemic etiology. 

3.	 The evidence is sufficient to conclude that EECP therapy provides net health benefits for 
patients with Canadian Cardiovascular Society Classification (CCSC) II angina. 

4.	 Endpoints used in studies of EECP therapy adequately demonstrate improvement in 
measures of morbidity as well as symptom status and quality of life, supporting the 
conclusion of net health benefits from the therapy. 

5.	 Changes in physiologic measures, such as peak VO2, exercise duration, peripheral 
vascular reactivity, neurohormonal markers, indices of perfusion and cardiac 
hemodynamics support the conclusion that outcomes observed in patients treated with 
EECP therapy are primarily due to treatment effects and not to a placebo effect. 

6.	 EECP is a highly cost-effective therapy for patients with chronic stable angina and heart 
failure and this information should be appropriately considered when evaluating the 
sufficiency of the evidence for external counterpulsation therapy. 

7.	 Based upon consideration of the information contained in CMS’ proposed decision memo 
and upon further analysis of the data regarding the use of EECP therapy in patients with 
heart failure, we are modifying our proposal for expansion of coverage for ECP to 
include patients as follows: 

Patients age 65 years or older with a diagnosis of stable, chronic heart failure of ischemic 
etiology, with an ejection fraction of ≤  35% and symptoms consistent with NYHA class 
II or III, who are not adequately responding to or tolerating optimal heart failure therapy. 

We set forth greater detail on each of these points below. 

* * * 

Jyme Schafer MD, Deirdre O’Connor MS; CMS  2 



                                                                        

 

 
 

 

 

 

 

 

 
 

1.	 The evidence is sufficient to conclude that EECP therapy results in net health benefits 
in patients age 65 years or older with a diagnosis of stable, chronic heart failure of 
ischemic etiology, with an ejection fraction of ≤  35% and symptoms consistent with 
NYHA class II or III, who are not adequately responding to or tolerating optimal heart 
failure therapy. 

High quality evidence from the recently concluded PEECH trial of EECP therapy 
demonstrates that EECP is beneficial in stable, chronic heart failure patients, NYHA Class II/III 
with an ejection fraction ≤  35%, and particularly in the sub-group of patients age 65 years of age 
or older. CMS notes on page 5 of 31 of the proposed decision memo that: 

“[r]igorous research design leads to the most convincing and 
dependable outcome results.  A randomized trial best demonstrates 
the effectiveness of an intervention, serving to protect against bias . 
. . in the assignment process, and assuring that the degree of 
baseline comparability for the unobserved variable is the same as 
for the observed variable.” 

A manuscript reporting the results of the PEECH trial authored by Feldman AM, Silver 
MA, Francis GS, et al entitled “Enhanced External Counterpulsation Improves Exercise 
Tolerance in Patients with Chronic Heart Failure” was accepted for publication in a major, peer-
reviewed cardiology journal in October, 2005, and we anticipate that it will be published soon. 

The PEECH trial was a prospective, randomized, multicenter trial of 187 patients with 
NYHA class II/III stable heart failure and an EF ≤  35%, randomized to either EECP and optimal 
pharmacologic therapy (OPT) or OPT alone.  Two co-primary endpoints were predefined: the 
percentage of subjects with an increase in exercise duration of 60 seconds or more and the 
percentage of subjects with an increase in peak VO2 of 1.25 ml/min/kg or more, comparing 
results at six months follow-up to those at baseline.  The trial was designed to be a positive study 
if either co-primary endpoint achieved a p-value < 0.025 or if both achieved a p-value < 0.05. 

By the primary intent to treat analysis, PEECH was a positive clinical trial, as the 
between-group difference in the percentage of patients achieving the pre-specified increase in 
exercise duration was significant at p = 0.016 (Figure 1a). There was no difference detected in 
the percentage of subjects achieving the pre-specified increase in peak VO2 (p = NS). Secondary 
endpoints for NYHA classification, exercise capacity, and quality of life were significantly 
improved relative to OPT alone.  Additional information regarding results of the PEECH trial 
were provided in our initial coverage review request (page 38, ff), dated May 31, 2005. 

Jyme Schafer MD, Deirdre O’Connor MS; CMS  3 
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Of particular note, however, are the findings from a prespecified analysis that both co
primary endpoints achieved statistical significance in the subgroup of patients age 65 or older,    
p = 0.008 for exercise duration and p = 0.017 for peak VO2 (Figure 1b). 
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Changes in the absolute values of exercise duration were significantly greater in the EECP 
treated group at all time points in PEECH subjects overall (Figure 2a). Importantly, however, 
the degree of effect was greater in subjects ≥  65 years of age (Figure 2b). 

Fig. 2a: Changes in 
Exercise Duration in 

Patients Overall 
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The change in the absolute values of peak VO2 showed a trend favoring the EECP treated group 
at 1-week after therapy overall (Figure 3a).  Most notable, though, was the degree of between-
group differences in subjects 65 years of age or older.  These differences reached statistical 
significance at 3-month and 6-month follow-up in this subgroup of patients (Figure 3b). 
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These changes are comparable to changes observed in recent heart failure trials, including those 
of cardiac resynchronization therapy, as shown in the comparison tables for peak VO2 (Figure 
4a) and exercise duration (Figure 4b). 

Fig. 4a: Comparison 
of changes in peak 

VO2 from recent heart 
failure trials. 
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40 

PEECH Results in Context - 2 
Exercise Duration data 

1 week 3 months 6-months 

Reference Duration 
(mo) 

Method NYHA Comparison 
N's 

PEECH: OVERALL 9 N treadmill II/III EECP vs OPT 
93 vs 94 

32 
(0.01) 

42 
(0.014) 

35 
(0.013) 

PEECH: ISCHEMIC 9 N treadmill EECP vs OPT 
53 vs 54 

41 
(0.007) 

52 
(0.017) 

46 
(0.01) 

PEECH: >= 65 yo 9 N treadmill EECP vs OPT 
37 vs 44 

20 
(0.074) 

71 
(0.004) 

52 
(<0.01) 

MIRACLE N Engl J Med 2002 6 N treadmill III CRT vs OPT 
228 vs 225 

62 
(0.001) 

MIRACLE ICD JAMA 2003 6 II/III CRT D vs OPT 
187 vs 182 

67 
(<0.001) 

AMLODIPINE Am Heart J 2000 3 N treadmill II/III 
Amlodipine vs 

OPT 
214 vs 223 

-13 
(NS) 

misc Variable 33 
(0.045) 

misc Treadmill 43 
(NS) 

misc Bicycle 51 
(0.048) 

BB Meta-analysis Eur J HF 2005 BB vs Placebo 
1128 vs 846 

Seconds 
p -value 

Between Group Differences 
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The excellent safety profile of EECP therapy in patients with heart failure was confirmed in the 
PEECH trial, as there was no difference in the occurrence of serious adverse events between 
study groups in patients overall (Figure 5). 

The PEECH Trial 
Primary Analysis 

Serious Adverse Events Did Not Occur 
More Often with EECP 

Fig. 5: Adverse 
Event Data in 

PEECH patients 
overall. 

NS 
NS 

NS 
NS 

NS 

NS 

NS 

NS 

23 (26.1) 
31 (79.5) 

1 

8 (9.1) 
8 (20.5) 

2 (2.3) 

23 (26.1) 

26 (29.5) 

63 (71.6) 

N (%)  

79 (88.8) Subjects With AEs 

27 (30.3) Subjects With SAEs 

Occurring During Treatment Period 
- Subjects 
- SAEs (% of all AEs) 
- SAEs related to treatment 

- Worsening Heart Failure 
- Pulmonary Embolism 

0Subjects With SAEs Resulting in Death 

7 (7.9) 
7 (20.6) 

1 
1 

Occurring During Follow up 
- Subjects 
- SAEs (% of all AEs) 
- SAEs related to treatment 

- Worsening Heart Failure 
- Deep Venous Thrombosis 

21 (23.6) 
27 (79.4) 

1 

27 (30.3) Subjects With SAEs Resulting in Hospitalization 

N (%) 
EECP Control P-value 

38 

The data also shows that in the subgroup of patients ≥ 65 years of age, serious adverse events 
were rare, occurred no more often in the EECP group during treatment and less often during the 
6-month follow-up period, as compared to the control group (Table 1). 

PEECH Adverse Events Summary 
Patients ≥ 65 years of age 

Treatment Period 
EECP OPT 

Number of subjects 41 44 
Overall EECP Related 

SAEs 5 1 4 
Subjects with SAEs 5 (12%) 1 (2%) 4 (9%) 

6-Month Follow-up Period 
SAEs 7 0 18 
Subjects with SAEs 7 (17%) 0 15 (34%) 
Table 1. Adverse Events in PEECH Subjects 65 years of age or older 

These data demonstrate that EECP therapy is effective and safe in treating heart failure patients 
age 65 years or older. The level of effect achieved in these patients is comparable to that 
obtained with other, established heart failure treatments. 
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2.	 EECP therapy has demonstrated effectiveness and safety in patients with ischemic 
heart disease in over 50 peer-reviewed publications, and has recently been shown to be 
effective in patients with left ventricular systolic dysfunction and in patients with 
NYHA class II and III heart failure of ischemic etiology. 

Results from the MUST-EECP trial in patients with CCS Class I, II and III angina and 
documented coronary artery disease clearly demonstrated that EECP therapy is effective in 
treating patients with ischemic heart disease as shown by the significant improvement in time to 
ST-segment depression observed in patients treated with EECP therapy compared with those in 
the sham-EECP control group. 

MUSTMUST--EECP Results:EECP Results: 
*Time to Exercise*Time to Exercise--induced Ischemiainduced Ischemia 

60 
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p = 0.01 

40 

-10 

Sham EECP 
n=56 n=56 

Arora RR, et a . The Mu ticenter Study of Enhanced External Counterpu sation (MUST EECP): Effect of 

EECP on Exercise-Induced Myocardial Ischemia and Anginal Ep sodes.JACC 1999;33(7):1833-1840.
 

Stys et al, in a multicenter study using radionuclide perfusion treadmill stress tests in 175 chronic 
stable angina pectoris patients, demonstrated significant improvement in stress-induced 
myocardial ischemia in 83% of the patients with exercise performed to the same level pre- and 
post-EECP treatment, and improvement in 54% of the patients when maximal treadmill stress 
tests were used in both pre- and post treatment. 

Perfusion, Exercise Capacity in Chronic Stable Angina 

Group 1 
Same Level Exercise 

Pre and Post 
¾ 83% had significant 

improvement in RN 
reperfusion 

¾ 17% no change 
¾ 0% worse RN 

Group 2 
Maximal Exercise Post 

¾Improved exercise duration 
6.61→ 7.41 (min) (p<0.0001) 

¾54% improved RN 
perfusion 
¾42% no change 
¾8% worse 
¾Double product no change 

Stys, et al. Am J Cardiol 2002;89:822-824 
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A paper published from the Mayo Clinic by Bonetti et al demonstrated that EECP was 
effective in improving endothelial cell function using an objective reactive hyperemia-peripheral 
arterial tonometry (PAT) technique in 23 patients with refractory angina and long-standing 
coronary artery disease. Endothelial function improved at one-month follow-up only in those 
patients who experienced clinical benefit. 

EECP Improves Endothelial Function 
Determined by Reactive Hyperemia Peripheral Arterial Tonometry (PAT) 

Normal PAT Index: 1.77 ± 0.182.0 
PA

T 
In

de
x 1.5 

1.0 

0.5 

0 

† 

* * * 

N 18 pt 1st hr 17th hr 35th hr 1-month 
follow up

Pre EECP Post-EECP 
*p<0.05; †p<0.05 vs pre EECP index on 1st, 17th and 35th hr 

PAT Index 
Average amplitude of PAT signal over 1.0-min  after cuff deflation 

= 
Average amplitude of PAT signal over 3.5-min before cuff inflation 

Bonetti et al. EECP and Endothelial Function. JACC 2003:41(10):1761 8 

Case series studies provide insight on the selection of patients who would benefit most 
from a given test or treatment. In a study of refractory angina patients, impedance cardiography 
was used to calculate cardiac power, systemic vascular resistance, cardiac index, stroke volume 
and double product prior to the 1st and 35th hours of a standard 35-hour course of EECP therapy. 
All parameters improved significantly in those patients with ischemic cardiomyopathy and 
severe LV dysfunction (EF ≤ 35%) and not in those with normal ejection fraction (EF > 35%). 

CP in Ischem  CardiomyopaEEEECP in Ischemicic Cardiomyopatthhyy 

-15% 
-10% 
-5% 
0% 
5% 

10% 
15% 
20% 
25% 
30% 

%
 C

ha
ng

e 

* p < 0.05 
* 

* * 

* 

Cardiac Power SVR Cardiac Index Stroke Volume	 Double 
Product 

EF > 35% EF < 35% 
Lawson et al. J Cardiac Failure 2002;8:S146 
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Finally, these results are further supported by the recently published results of two year 
follow up of a large cohort of angina patients with severe left ventricular dysfunction enrolled in 
the International EECP Patient Registry (Soran O, et al. Two year clinical outcomes after 
Enhanced External Counterpulsation (EECP) Therapy in Patients with Refractory Angina 
Pectoris and Left Ventricular Dysfunction. Am J Cardiol 2006;97:17-20). This paper has been 
previously provided to CMS in manuscript form and a reprint copy is attached as Appendix A. 

This two-year cohort study included 363 refractory angina patients with a left ventricular 
ejection fraction ≤  35 %. Immediately post EECP therapy, 72% of the patients improved more 
than one angina class, and 15.6% had no angina (p<0.001).  At two years, 265 patients 
completed follow up and 55% of the patients had sustained improvement in angina class.  In 
addition, quality of life measures using the Likert scale indicated that 58% of patients had 
improved quality of life post-EECP therapy compared to baseline and at 2 years follow up, 63% 
of patients were improved compared to baseline (p<0.001). 

More importantly, the two-year survival rate was 83% and the major adverse 
cardiovascular event-free survival rate was 70% (see figure below).  Objective measures of 
clinical outcome were assessed and 43% of patients reported no cardiac hospitalization and 81% 
no congestive heart failure events.  These low rates of adverse clinical outcomes are notable in 
this cohort of patients with ischemic heart disease and severe systolic dysfunction. 

16 

Two-Year Clinical Outcomes in IEPR-1 Pts with LVD 
Event Free Survival 

At 2 years, 70% of patients had 
Event-Free Survival 

Soran et al. Am J Cardiol. 2006 Jan 1;97(1):17 20. Epub 2005 Nov 2 
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Lastly, prespecified subgroup analysis on data from the PEECH trial was performed to 
assess response to EECP therapy in patients with heart failure due to either ischemic or 
nonischemic cardiomyopathy.  This analysis demonstrated that patients with an ischemic 
etiology had greater positive responses in several parameters compared to patients with a 
nonischemic etiology.  This difference in response is illustrated in the exercise duration data 
shown in the figure below. 

32 
EECP (Ischemic)  Control (Ischemic)    EECP (Non-ischemic) Control (Non-ischemic) 

35.8 
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24.5 24.6 
21.1 
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 p=0.05 p=0.03 p=0.04 p NS p=0.01 p=NS 

% Responders by Etiology 
(increased 60 seconds or greater from baseline) 

Exercise Improvement by Etiology 

19/53 7/24 8/24 13/54 22/54 14/57 19/54 12/57 9/25 10/24 9/26 9/27 

The PEECH Trial 
Primary Analysis 

This observation was also noted on classification of functional status by NYHA class, as 
between-group differences were greater in patients with ischemic etiology at all time points (one 
week 37.0% vs. 12.7%, p = 0.004; three months 34.5 % vs. 12.3 %, p = 0.025; six months 36.4% 
vs. 15.5%, p = 0.026, EECP vs. Control, respectively).  Furthermore, quality of life was 
significantly improved in the ischemic subgroup at three months of follow up (-6.5 ± 3.2 for 
EECP patients vs. -1.5 ± 2.1 for control patients, p = 0.046), while differences noted in 
nonischemic patients did not reach significance at any time point. 

These and other data demonstrate the benefits achieved with EECP therapy in patients 
with refractory angina unsuitable for further interventional revascularization, also in that same 
group of patients but with severe left ventricular dysfunction, and lastly in patients with systolic 
heart failure (ejection fraction ≤  35%) of ischemic etiology and symptoms consistent with 
NYHA class II and III. 
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3.	 The evidence is sufficient to conclude that EECP therapy will have net health benefits 
for patients with Canadian Cardiovascular Society Classification (CCSC) II angina. 

Clinical data supporting the use of EECP in patients with CCSC Class II angina was 
provided to CMS in our initial coverage request dated May 31, 2005 (see page 15, ff). There are 
several points specifically regarding the subset of CCSC class II patients that warrant further 
emphasis. 

The results for the class II subset of patients in the MUST-EECP trial, a prospective, 
multicenter, randomized, double-blind study, were comparable to the results overall for patients 
of all anginal classes enrolled (Class I, II and III).  Figures 5 through 7 (on pages 18-19 of the 
coverage revision request) demonstrate that as compared to controls, class II patients who 
underwent EECP therapy experienced increased time to ischemia on exercise and decreased 
frequency of angina episodes.  In addition, compared to baseline, class II angina patients 
experienced an increase in total exercise duration, an increase in time to ischemia on exercise, 
and a decrease in angina episodes. 

Two-Year Outcomes in Patients with Mild Refractory Angina Treatment with EECP 

Analysis of results of EECP therapy according to CCS class at entry was also performed 
on a cohort of patients enrolled in the International EECP Patient Registry (IEPR), as discussed 
in the initial coverage request (see page 20, ff). These data are due to be published in the 
February 2006 issue of Clinical Cardiology (Lawson WE, et al. Two-Year Outcomes in Patients 
with Mild Refractory Angina Treated with Enhanced External Counterpulsation. Clin. Cardiol, 
2006; 29). A copy of the proofread galleys are attached as Appendix B.  One-hundred-twelve 
(112) patients had Class II angina at entry and 61% of this group had improvement of at least one 
angina class compared with 78% of 1,345 patients with Class III or IV angina at entry, a 
statistically significant difference (p < 0.001). A significant majority of patients with either mild 
or moderate-severe angina at entry were improved by at least one CCSC angina class reduction 
at 2-year follow-up, 70% in Class II vs. 81% in Class III/IV (p<0.05).  Importantly, there were 
no significant differences in rates of major cardiovascular events (death, acute myocardial 
infarction, PCI or CABG) between these two groups at 2-year follow-up. 

The mortality rate for the group with CCSC class II refractory angina was 4.6% and for 
Class III/IV was 10.8%. Other significant changes included a decrease in the number of angina 
episodes per week and reduction in sublingual (SL) nitroglycerin use per week in both groups 
immediately following (p < 0.001) and at two years post EECP (p < 0.001) compared to baseline.  
Quality of Life improved in 60% of Class II and 52% of Class III/IV immediately post-EECP 
therapy, and improvement was maintained at 2-year follow-up in 44% of Class II patients and 
51% in Class III/IV, all achieving significant improvement from baseline (p<0.001). The study 
authors concluded that “The robust effectiveness of EECP as a noninvasive device, together 
with its relatively low start-up and recurrent costs, makes it an attractive consideration for 
treating patients with milder refractory angina in addition to the patients with severely disabling 
angina treated in current practice. 

Jyme Schafer MD, Deirdre O’Connor MS; CMS  13 



                                                                        

 

 
 

 
 
 
 
 
 
 
 
 
  

 

 

 

 

4.	 Endpoints used in studies of EECP therapy adequately demonstrate improvement in 
measures of morbidity as well as symptom status and quality of life, supporting the 
conclusion of net health benefits from the therapy. 

Surrogate endpoints are frequently used by knowledgeable, experienced researchers as a 
means for conducting successful clinical trials.  In their absence, clinical trials would often be 
impossible to complete in a timely manner.  To date, there have been more than 50 peer-
reviewed publications reporting clinical, quality of life, and mechanistic endpoints on patients 
with angina or heart failure treated with EECP therapy, including measurements of the 
following: 

•	 Endothelial function 
•	 Maximal Exercise Capacity 
•	 Exercise Time to ST-segment depression 
•	 Peak O2 uptake 
•	 Indices of Myocardial Perfusion 
•	 Stroke Volume, Ejection Fraction 
•	 Neurohormonal Dysfunction/Hypertension 
•	 Symptom/Functional Status (NYHA, CCSC) 
•	 Quality of Life 

The clinical benefits associated with these surrogate markers have been documented in 
many studies, and the table included as Appendix C provides a summary of various surrogate 
endpoints used in studies of EECP therapy and cites published studies that discuss the clinical 
outcomes associated with these surrogate endpoints. 

Two specific endpoints reported in the PEECH trial that warrant emphasis are exercise 
duration and peak oxygen consumption.  Measurement of exercise capacity has long been 
recognized as a useful and important technique for the evaluation of patients with ischemic heart 
disease. In fact, approximately 100 years ago Einthoven originally documented changes in the 
ST segment of the ECG with exercise.  Since then, there have been hundreds of studies that have 
documented the usefulness of exercise testing for outcome prediction in patients with ischemic 
heart disease, and the various forms of exercise testing have become a standard modality for both 
clinical and investigative cardiology.  More information on this topic can be obtained from the 
ACC/AHA 2002 Guideline Update for Exercise Testing available at http://circ.ahajournals.org/ 
cgi/reprint/106/3/388. 

A recent review of exercise testing in clinical medicinei summarizes the literature on 
exercise testing and heart failure, and notes that “During the 1990s, over 40 studies were 
published showing that peak oxygen consumption (VO2) was a significant univariate or 
multivariate predictor of risk in heart failure, and this variable is now regarded as one of the most 
potent markers in this condition.”   

Maximal exercise capacity and peak oxygen uptake continue to be valuable endpoints for 
clinical trials and their selection as co-primary endpoint parameters for the PEECH trial was a 
logical choice. 

Jyme Schafer MD, Deirdre O’Connor MS; CMS  14 



                                                                        

 
 

 

 
  

 
 

 

 

 

 
 

 
 

 

 
 

 

5.	 Changes in physiologic measures, such as peak VO2, exercise duration, peripheral 
vascular reactivity, neurohormonal markers, indices of perfusion, and cardiac 
hemodynamics support the conclusion that outcomes observed in patients treated with 
EECP therapy are primarily due to treatment effects and not to a placebo effect. 

CMS suggested in the draft decision memo that the placebo effect could be at least 
partially responsible for the outcomes reported for EECP therapy.  CMS states in its analysis that 
“Case series do not provide evidence about whether the treatment itself directly causes the 
subsequent outcome, or whether some other concurrent factor is responsible for the observed 
outcome . . .” and “[t]he type of study . . . without a comparative control group deserves less 
weight . . .” 

However, while it is true that observational studies generally do not support the same 
types of conclusions as randomized, controlled trials (RCTs), observational studies showing 
positive net health outcomes for EECP therapy do not stand alone.  They support the results of 
two well-designed RCTs: 

•	 MUST-EECP: demonstrating significant improvement in time to ST-segment depression, 
and 

•	 PEECH: showing significant improvement in exercise duration and Peak VO2 for NYHA 
Class II/III heart failure patients ≥ 65 years old. 

Randomized controlled trials with blinded comparison of outcomes are designed to 
minimize bias in many forms, including the influence of a placebo effect.  These RCTs of EECP 
therapy included so-called “hard” endpoint parameters (peak VO2 in PEECH, time to ≥ 1-mm 
ST-segment depression in MUST-EECP) that are less subjective than endpoints such as anginal 
pain or symptom status and therefore less likely to be influenced by a placebo effect. 

Furthermore, there have been several studies designed to elucidate the mechanism of 
action of EECP therapy that have demonstrated its beneficial effects on several physiologic 
endpoints, including: 1) endothelial functionii, neurohormonal functioniii, radionuclide stress 
perfusioniv, and stroke volume or ejection fraction.v  These studies document the several 
physiologic effects of EECP therapy and further diminish the likelihood of a placebo effect as 
the major causative factor in the outcomes attributable to this treatment. 

6.	 EECP therapy is a highly cost-effective therapy for patients with chronic stable angina 
and heart failure and this fact should be appropriately considered when evaluating the 
sufficiency of the evidence for ECP. 

EECP therapy is a very cost-effective therapy for patients with stable angina and heart 
failure and this information should be appropriately weighed when considering expanded 
coverage. A detailed cost utility analysis was prepared for Vasomedical by Aequitas (an 
independent health care research and analysis institution) to evaluate the cost-effectiveness of 
EECP therapy plus guideline-compliant medical therapy for chronic stable angina.  This analysis 
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was presented in Vasomedical’s initial request for coverage expansion (see page 25, ff). The 
result of this analysis demonstrated EECP therapy to be a highly cost-effective therapy for 
patients with angina, yielding an incremental cost effectiveness ratio of $3,126 cost per quality 
adjusted life-year at two years compared to medication alone. 

Furthermore, the cost of EECP compares quite favorably to the cost of other procedures 
used to treat patients with CAD. For example, the average procedure cost for a coronary artery 
bypass graft procedure is $25,500, the average cost for a percutaneous coronary intervention 
procedure with a stent is $13,000, and the average cost of a standard course of EECP therapy is 
$5,150. Patients achieving symptomatic control from EECP therapy are sometimes able to avoid 
these more costly procedures with resultant savings to the healthcare system. 

Such cost-effectiveness also extends to the treatment of congestive heart failure with 
EECP. It is not uncommon for CHF patients receiving medical therapy to decompensate and 
require hospitalization. The hospitalization costs to the Medicare system for treating CHF are 
approximately $3.6 billion per year ($5,456 per discharge).  Lowering the rate of hospitalizations 
in patients with chronic heart failure could result in a significant cost savings to the Medicare 
program. 

One studyvi demonstrates the potential cost benefits that could be achieved with EECP 
therapy in patients with chronic heart failure. Data was collected on 233 patients enrolled in the 
International EECP Patient Registry (IEPR) with CAD and left ventricular dysfunction (EF ≤ 
40%). There was a significant reduction in emergency room visits and hospitalizations in the six 
month period following EECP therapy relative to the six month period prior to EECP therapy.  
ER visits decreased from an average of 1.9 pre-EECP to 0.17 post-EECP (p < 0.001) and 
hospitalizations decreased from an average of 1.8 to 0.25 (p < 0.001).  Extrapolation of these 
data translate into a reduction of 3.1 hospitalizations per patient per year, resulting in the 
avoidance of $16,913 (3.1 x $5,456) in hospitalization costs per patient for an annual EECP 
treatment charge of $3,640 per patient, or a $13,273 net annual savings per patient.  This would 
result in an annual savings of more than $13 million for every 1,000 heart failure patients treated.  
Moreover, this figure does not include the savings from the reduction of ER visits. 

7. Revised Proposal for an expansion of coverage for ECP: 

Vasomedical proposes the following revised expansion of ECP coverage (compared to 
our original request): 

Patients age 65 years or older with a diagnosis of stable, chronic heart failure of ischemic 
etiology, with an ejection fraction of ≤  35% and symptoms consistent with NYHA class II 
or III, who are not adequately responding to or tolerating optimal heart failure therapy. 

Vasomedical believes that the data presented in support of this request for coverage 
expansion are particularly strong for patients that fit this description.  While results obtained in 
peer-reviewed reports of clinical investigations consistently show patients with class II angina or 
class II/III heart failure symptoms and an ejection fraction ≤ 35% obtaining significant benefits 

Jyme Schafer MD, Deirdre O’Connor MS; CMS  16 



                                                                        

 
 

 
 

 
 
 

 

from EECP therapy, the strength of evidence appears to be even stronger for those patients 65 
years of age or older. Results from prespecified subgroup analysis of objective measures used in 
the PEECH trial support this contention. EECP therapy is a safe, effective, and cost-effective 
treatment for these heart failure patients who have few other options. 

We appreciate your timely review of the information provided herein and look forward to 
your response. If you have any questions, please contact me at 516-997-4600, extension 193.  
Thank you for your time and consideration. 

Respectfully, 

Thomas R. Varricchione, MBA, RRT 
Vice President, Clinical, Regulatory and Quality Affairs 
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Appendix A 


Reprint copy of “Two year clinical outcomes after Enhanced External Counterpulsation (EECP) 

Therapy in Patients with Refractory Angina Pectoris and Left Ventricular Dysfunction” 


Soran O, et al. Am J Cardiol 2006;97:17-20 


Jyme Schafer MD, Deirdre O’Connor MS; CMS  18 



                                                                        

 

 

Jyme Schafer MD, Deirdre O’Connor MS; CMS  19 



                                                                        

 

Jyme Schafer MD, Deirdre O’Connor MS; CMS  21 



                                                                        

 

 

Jyme Schafer MD, Deirdre O’Connor MS; CMS  22 



                                                                        

 

Jyme Schafer MD, Deirdre O’Connor MS; CMS  23 



                                                                        

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 

Appendix B 


Galley proof copy of “Two-Year Outcomes in Patients with Mild Refractory Angina Treated 

with Enhanced External Counterpulsation” 


Lawson WE, et al. Clin Cardiol, 2006;29, In press 


CONFIDENTIAL DOCUMENT 


(Supplied under separate cover) 
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Appendix C 


Summary of surrogate endpoints used in studies of EECP therapy 

and 


Studies discussing clinical outcomes associated with those endpoints 
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Summary of surrogate endpoints used in studies of EECP therapy and studies 
discussing clinical outcomes associated with those endpoints 

Endpoint Improvement with EECP therapy Clinical Benefits 

Endothelial 
function* 

1. Significantly improved reactive 
hyperemia-peripheral arterial 
tonometry (JACC 2003;41:1761) 

2. External Counterpulsation Therapy 
Improves Endothelial Function in 
Patients with Refractory Angina 
Pectoris (JACC 2003;42:2090) 

3. A Neurohormonal Mechanism for the 
Effectiveness of Enhanced External 
Counterpulsation. The 72nd Scientific 
Session of the American Heart, 
Supplement I-832, Nov 2, 1999. 

1. Vascular Endothelial Dysfunction and 
Mortality Risk in Patients with Chronic 
Heart Failure. (Circulation 
2005;111:310-314) 

2. Excess of mortality in patients with 
endothelial dysfunction (JACC 
2003;41:371A) 

3. Prognostic value of coronary vascular 
endothelial dysfunction. (Circulation 
2002;106:653) 

Exercise Time 
to ST-segment 

depression 

1. MUST-EECP (JACC 1999;33:1833
40) 

1. ACC/AHA 2002 Guideline Update for 
Exercise Testing. www.american 
heart.org. 

2. Prognostic importance of a clinical 
profile and exercise test in medically 
treated patients with coronary artery 
disease. (JACC 1984;3:772-9) 

3. Prediction of cardiovascular death in 
men undergoing noninvasive 
evaluation for coronary artery disease. 
(Ann Intern Med 1993;118:689-95) 

Exercise 
Capacity 

1. MUST-EECP 
2. PEECH 
3. Efficacy of Enhanced External 

Counterpulsation in the Treatment of 
Angina Pectoris. (Am J. Cardiol 
70:859-862, 1992) 

4. Effect of enhanced external 
counterpulsation on stress 
radionuclide coronary perfusion and 
exercise capacity in Chronic Stable 
Angina Pectoris. (Am J Cardiol 
2002;89:822-824) 

1. Exercise Testing in clinical medicine. 
(The Lancet 2000;356:1592-1597) 

2. Exercise treadmill score for 
predicting prognosis in coronary 
artery disease. (Ann Intern Med 
1987;106:793-800) 

3. The prognostic value of exercise 
capacity: a review of the literature. 
(Am Heart J 1991;122:1423-31) 

Peak VO2 

PEECH for patients older than 65 years 
with systolic heart failure (EF≤35%) of 
ischemic etiology and receiving optimal 
drug therapy 

1. Peak Oxygen Consumption as a 
Predictor of Death in Patients with 
Heart Failure Receiving β-Blockers. 
(Circulation 2005;111:2313) 

2. Impairment of Ventilatory Efficiency 
in Heart Failure Prognostic Impact. 
(Circulation 2000;101:2803) 

3. Cardiopulmonary exercise testing for 
prognosis in chronic heart failure: 
continuous and independent prognostic 
value from VE/VCO2 slope and peak 
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VO2. (Eur Heart J 2000;21:154-61) 

Radionuclide 
Stress 

Perfusion 
Studies 

1. Exercise Capability and Myocardial 
Perfusion in Chronic Angina Patients 
Treated with Enhanced External 
Counterpulsation. (Clinical 
Cardiology. 2003 Jun;(26):287-290) 

2. Effects of Enhanced External 
Counterpulsation on Stress 
Radionuclide Coronary Perfusion and 
Exercise Capacity in Chronic Stable 
Angina Pectoris. (Am J of Cardiol 
2002 Apr 1;89(7):822-824) 

3. Enhanced External Counterpulsation 
Improved Myocardial Perfusion and 
Coronary Flow Reserve in Patients 
with Chronic Stable Angina; 
Evaluation by 13N-Ammonia 
Positron Emission Tomography. (Eur 
Heart J 2001 Aug;22(16):1451-1458) 

1. Contributions of nuclear Cardiology 
to Diagnosis and Prognosis of 
Patients With Coronary Artery 
Disease. (Circulation 2000;101:1465
1478) 

2. Incremental value of prognostic 
testing in patients with known or 
suspected ischemic heart disease: a 
basis for optimal utilization of 
exercise technetium-99m sestamibi 
myocardial perfusion single-photon 
emission computed tomography. 
(JACC 1995:26:639-647) 

Stroke Volume, 
Ejection 
Fraction 

1. Enhanced External Counterpulsation 
Improves Systolic Function by 
Echocardiography in Patients with 
Coronary Artery Disease. (Heart 
Lung. 2005 Mar-Apr;34(2):122-125) 

2. Benefit of Enhanced External 
Counterpulsation in Coronary 
Patients with Left Ventricular 
Dysfunction: Cardiac or Peripheral 
Effect? Heart Failure Society of 
America, The 6th Annual Scientific 
Meeting, Boca Raton, Florida, USA, 
Sept 22-25, 2002. 

1. Variables predictive of survival in 
patients with coronary disease. 
Selection by univariate and 
multivariate analyses from the 
clinical, electrocardiographic, 
exercise, arteriographic, and 
quantitative angiographic evaluations. 
(Circulation 1979;59;421-430) 

2. Predictors of mortality and mobidity 
in patients with chronic heart failure. 
(Eur Heart J 2006;27,65-75) 

Neurohormonal 
Dysfunction / 
Hypertension 

1. Beneficial Effects of EECP on the 
Renin-Angiotensin System in patients 
with Coronary Artery Disease. 
European Society of Cardiology, Sept 
1-5, 2001, Stockholm, Sweden. 

2. Effect of Enhanced External 
Counterpulsation on Circulating and 
Tissue Angiotensin II in 

1. Age-specific relevance of usual blood 
pressure to vascular mortality: a 
meta-analysis of individual data for 1 
million adults in 61 prospective 
studies. (The Lancet 2003;360:1903
1913) 

2. Expert consensus document on 
angiotensin converting enzyme 

Experimental Myocardial Infarction. 
The Heart Failure Society of 
America, Sept 9-12, 2001, 
Washington, DC, USA. 

inhibitors in cardiovascular disease. 
The Task Force on ACE-inhibitors of 
the European Society of Cardiology. 
(Eur Heart J 2004;25:1454-1470) 

Symptom/ 
functional class 
improvement 

(NYHA,CCSC) 

1. PEECH. 
2. Two-Year Outcomes After Enhanced 

External Counterpulsation for Stable 
Angina Pectoris. (from the 
International Patient Registry 
[IEPR]). (Am J Cardiol. 2004 Feb 

1. Prognostic impact of demographic 
factors and clinical features on the 
mode of death in high-risk patients 
after myocardial infarction--a 
combined analysis from multicenter 
trials. (Clin Cardiology 2005 
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15;93(4):461-464) 
3. Benefit and safety of enhanced 

external counterpulsation in treating 
coronary artery disease patients with 
a history of congestive heart failure. 
(Cardiology 2001;96:78-84) 

;28(10):471-478) 
2. Prospective validity of measuring 

angina severity with Canadian 
Cardiovascular Society class: the 
ACRE study* 

Quality of Life 

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

3. Psychosocial Effects of Enhanced 
External Counterpulsation in the 
Angina Patient: A Second Study. 
(Psychosomatics. 2001;42(2):124
132) 

4. Association Among SF36 Quality of 
Life Measures and Nutrition, 
Hospitalization, and Mortality in 
Hemodialysis. (J Am Soc Nephrol 
12:2797-2806, 2001) 

5. Risk and Benefits of optimized 
medical and revascularization therapy 
in elderly patients with angina – On-
treatment analysis of the TIME trial. 
(Eur Heart J 2004;25,1036-1042) 

6. Health-Related Quality of Life as a 
Predictor of Hospital Readmission 
and Death Among Patients with Heart 
Failure. (Arch of Internal Med 2005; 
165:1274-1279) 

*http://www.ucl.ac.uk/peg/publications/Hemingway_CanJCardiol2004%20CCS.doc 
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January 19, 2006 

Steven Phurrough, M.D., MPA, Director  
Marcel Salive, M.D., MPH 
Jyme Schafer, M.D., MPH 
Rana Hogarth, MS 
Deidre O’Connor, Lead Analyst  
Coverage and Analysis Group (Mail Stop C1-09-06) 
Centers for Medicare and Medicaid Services 
7500 Security Blvd. 
Baltimore, MD 21244 

Dear Dr. Phurrough: 

We are, of course, disappointed in CMS’ proposed Decision of December 20, 2005, on 
our formal request for coverage for ECP for the treatment of (a) NYHA Class II-IV stable 
congestive heart failure (CHF), (b) acute myocardial infarction (Acute MI), (c) cardiogenic shock 
(CG Shock) and (d) CCSC class II stable angina (Angina) and a revision of the criteria for 
coverage of ECP for CCSC class II-IV Angina.  As you know, we withdrew our request for 
coverage for Acute CHF. 

Coverage For Stable Angina 

Our request for a revision of the criteria for coverage for CCSC class III-IV Angina was 
not addressed in CMS’ Decision of December 20, 2005, nor did CMS address Vasomedical’s 
request for an even wider change in the criteria for coverage for ECP in the treatment of CCSC 
class II-IV Angina.   

We believe the demonstrated success of ECP in the treatment of CCSC class II Angina, 
as well as in CCSC classes III and IV Angina, as seen in our 58 patient Angina paper1, papers 
by Lawson et al showing one year2 and three year3 sustained benefit from EECP in Angina 
Pectoris by pre and post thallium-201 stress tests, Vasomedical’s MUST Study, and the 
widespread support of ECP seen in the responses submitted during the initial public comment 
period, warrants the addition of CCSC class II Angina and a revision of the criteria for coverage 
of ECP for CCSC class II-IV Angina, as set forth in the first full Paragraph on Page 6 of our 
letter to CMS of June 23, 2005. 

While, for the sake of brevity, we cited only our 58 patient Stable Angina Study1 in our 
letter to CMS of June 23, 2005, requesting coverage of ECP for CCSC class II Stable Angina 
and a change in the criteria for coverage of ECP for CCSC Class II-IV Angina, a number of 
other papers have been published demonstrating the benefit of ECP in treating Stable Angina, 
which support and validate our 58 patient Stable Angina Study1 and our request for coverage of 
ECP for CCSC class II Angina and a change in the criteria for CCSC class II-IV Angina. 

CMS/Coverage Request (Phurrough)  1.19.06.r1 1 



 
 

 
  

 

 
 

 

  

 
 

  

 
 
 

  

 

 
 

 

 
 

 
 
 

 

In a paper by Lawson et al2, 18 patients with chronic angina, despite surgical and 
medical therapy, received 36 hours of ECP on an EECP device.  Treadmill thallium-201 stress 
tests prior to the ECP therapy and one year later showed a complete resolution of ischemic 
defects in 12 (67%), a reduction in 2 (11%) and no change in 4 (22%), with 14 (78%; p<0.01) 
showing a significant decrease in myocardial ischemia, as well as significant increases in 
exercise duration and double product.   

In a follow-up paper by Lawson et al3 on the above described patients, stress thallium 
testing at three years in 10 patients, who were available for follow-up and were event-free 
during the three year period, 8 (80%) showed preservation of the benefit of the 36 hours of 
EECP, and 2 (20%) reverted to baseline.  The tests were read by independent reviewers. 

These two papers2-3 justify our and Vasomedical’s request for coverage of ECP for the 
treatment of CCSC class II Angina and either our or Vasomedical’s request for a change in the 
criteria for coverage of ECP in the treatment of CCSC class II-IV Angina. 

In a paper by Lawson et al4, 33 patients with stable angina were separated into 26 (79%) 
Responders who, at 5 years after 35-36 hours of ECP, had a decrease in radionuclide stress 
perfusion defects and 7 (21%) Nonresponders who had no radionuclide improvement, 
compared to radionuclide stress perfusion tests prior to the 35-36 hours of EECP. During the 5-
year period, 8 patients had cardiac events requiring hospitalization and 3 died.  Overall, 21 of 
the 33 subjects (64%) were alive at five years without cardiovascular morbidity or the need for 
repeat vascularization. This five-year survival rate justifies coverage of ECP for CCSC class II 
Angina and either our or Vasomedical’s request for a change in the criteria for coverage of ECP 
for the treatment of CCSC Class III-IV Angina. 

In the sections of this letter relating to Coverage of ECP for the Treatment of Stable 
CHF, Acute MI and CG Shock, you will find papers that demonstrate the effect of ECP on 
diastolic and systolic pressure, cardiac output, and other parameters of different early ECP 
devices applied in different manners, and the benefits of repetitive application ECP, through the 
opening and development of collaterals, the release of endogenous angiogenic growth factors 
and the increase in capillary density in the infarct area.  Please review these references with 
respect to the coverage of ECP for the treatment of CCSC class II Angina and the change in 
criteria for coverage of ECP for CCSC class II-IV Angina requested in this section. 

In light of the above, we hope CMS will take a favorable stance on our formal request to 
expand coverage of ECP to the treatment of CCSC class II Angina and to revise the criteria for 
coverage for CCSC class II-IV Angina, as set forth in the first full Paragraph on Page 6 of our 
letter to CMS of June 23, 2005, or in Vasomedical’s proposed NCD Form, as the myocardial 
revascularization benefits of ECP should be made available to the population of Angina patients 
we requested, such coverage is reasonable and necessary, and no such coverage presently 
exists. 

Coverage for Stable CHF 

While we understand CMS gives greater weight to randomized, controlled clinical 
studies than to retrospective data, the two are not mutually exclusive.  In our 127 patient CHF 
paper5, all of the NYHA Class II-IV CHF patients, who also suffered from a co-morbidity of 
CCSC class III-IV Stable Angina, who were serially treated with ECP at all of the six 
participating sites were included in our 127 patient CHF paper5. Bias can be introduced in both 
randomized, controlled clinical studies and retrospective studies by the selection of patients to 
be included or if the reporting is not rigorously enforced. 
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Cardiomedics’ personnel traveled to each participating Investigator’s site to be certain 
that all NYHA Class II-IV CHF patients with CCSC class III-IV Stable Angina treated with ECP at 
each site were included and to assure that the reporting was rigorous.  Knowing the quality of 
Vasomedical’s Investigators, we are sure the same rigorous reporting was enforced by them. 

We conceived the Graduated Pressure Regiment to avoid excessive preload, which 
ECP produces at 1.5:1 to 2:1 D/S Ratios, which have been shown in a paper by Suresh et al6 to 
be optimal in the treatment of Angina.  Such high D/S Ratios are known to cause adverse 
effects in CHF patients, including exacerbation of CHF symptoms, increased mortality and 
morbidity and premature withdrawal from the therapy.  We had planned to cite four papers on 
the adverse effects seen in CHF patients from EECP therapy7-10. However, to save CMS time in 
the review process, we decided to cite only the paper by Lawson et al8, and we did not include 

7, 9 & 10papers . Since we had already scanned the references, which is a slow process, we did 
not have time to re-number and scan them again, and also correct the reference numbers in the 
text of this letter. Please excuse the absence of reference7 below. 

We will appreciate your taking the time to particularly note the Lawson et al paper8. The 
study described in the Lawson et al paper8 makes it clear why the clinical results in CHF seen 
with Vasomedical’s EECP device, at uniformly high D/S Ratios, differ so widely from the clinical 
results in CHF seen with our ECP System, under our Graduated Pressure Regimen. We 
believe the Lawson et al paper8 also makes it obvious why Vasomedical chose to not include 
fragile NYHA class IV CHF patients in their PEECH Study. 

Our clinical results in CHF deserve CMS covering ECP for the treatment of NYHA Class 
II-IV CHF, and we can find no better reason than the Lawson et al paper8 for including the 
limitation on coverage of ECP for the treatment of NYHA Class II-IV CHF “to the use of ECP 
devices under a Graduated Pressure Regimen that have demonstrated in a clinical study, 
published in a peer-reviewed cardiology journal, mortality in the year following the ECP therapy 
of 2% or less and a reduction in hospital admissions in the year following the ECP therapy of 
80% or more, compared to the prior year,” as we requested in our letter to CMS of June 23, 
2005, and are repeating herein.   

We treated NYHA class IV CHF patients in our 127 patient CHF study5, even those in 
the average 1.32:1 High D/S Ratio Group because, under our Graduated Pressure Regimen, 
the D/S Ratios were started at very low levels and were gradually increased in stages over the 
35-hour, seven week course of ECP Therapy. If our Graduated Pressure Regimen had not 
been conceived, our Investigators, like Vasomedical’s, would not have treated fragile NYHA 
class IV CHF patients at uniformly high D/S Ratios, in light of the adverse events seen in the 
Lawson et al paper8. 

Please excuse the absence of references 9-10. 

In a recent paper by Soran O et al11, which was published in January 2006, two-year 
registry data on 363 patients with refractory angina pectoris and left ventricular dysfunction, 
followed for six months, showed that 72% of the subjects improved from severe to no or mild 
angina, the survival rate was 82%, the MACE-free survival rate was 70% and 43% had no 
cardiac related hospitalization.   

However, the Soran et al paper11 mentions 81% of the subjects had no reported 
congestive heart failure events, but fails to describe the adverse CHF events that occurred in 
19% of the subjects. Also, this paper mentions that only 78% of the subjects with congestive 
heart failure completed the course of EECP therapy, but does not describe the reasons for the 
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22% who dropped-out.  As a result, this two-year paper11 supports our position that different 
ECP devices used in different manners produce different results, as this paper shows EECP, 
applied at high D/S Ratios, results in adverse events and premature withdrawals in a significant 
percentage of CHF patients, such as seen in the above cited Lawson et al paper8. In our 127 
patient CHF study5 of ECP, under our Graduated Pressure Regimen, there were no adverse 
events or withdrawals from the ECP therapy. 

In its Decision of December 20, 2005, CMS mentioned the lack of the range of the D/S 
Ratios in our 127 patient CHF paper5. You will see in the third paragraph of the middle column 
on Page 148 of our 127 patient CHF paper5, we listed the range of each of the above average 
D/S Ratio Groups.  You will note the range of the Low D/S Ratio Group was 0.4:1 to 0.99:1, and 
the range of the High D/S Ratio Group was 1.3:1 to 1.6:1.   

In its Decision of December 20, 2005, CMS also mentioned the need for a study to 
compare our D/S Ratios and Regimen to Vasomedical’s.  The answer to CMS dilemma in 
viewing these conflicting protocols is, in the High D/S Ratio Group, under our Graduated 
Pressure Regimen, mortality in the year following the ECP therapy was 8.82%, whereas in the 
Low D/S Ratio Group, mortality in the year following the ECP therapy, under our Graduated 
Pressure Regimen, was only 1.85% (p<0.0001).  Our 127 patient CHF paper5 provides the 
comparison CMS suggests, without subjecting CHF patients to the adverse effects of a High 
D/S Ratio EECP Therapy without a Graduated Pressure Regimen.  The difference in outcomes 
speaks for itself. 

Differently constructed ECP devices, used at different pressures and timings or under 
different regimens, have been shown to produce conflicting results. For example in an early 
paper by Langou RA et al12, one early “ECP” device used on humans undergoing cardiac 
catheterization, sequenced ECP (as in our ECP system) was shown to increase the ratio of 
diastolic pressure to 1:1 (typically 67:1), to increase cardiac output by 17%, greater than 
typically seen with the use of an IABP, and increase coronary flow by 25%, with the conclusion 
that the ECP device is an excellent cardiac assist device. 

However, in an early paper by Solignac A et al13, a different “ECP” device produced only 
a mean increase in diastolic pressure of 13% and no effect on coronary flow or oxygen need 
was seen, with the conclusion that ECP was of doubtful value in the treatment of Angina. In 
another early paper by Loeb HS et al14 a different “ECP” device produced an increase in mean 
diastolic pressure of only 8 mm Hg, coronary sinus flow was not increased and oxygen need 
was not reduced, expressing the same doubtful conclusion of Solignac et al13. 

While the “ECP” devices cited in these papers12-14 and others available in the literature 
were constructed differently, functioned differently and pressure was applied in different 
manners, they were all “ECP” devices, according to the FDA. The ECP devices cited in the 
above three papers12-14 and others utilized a variety of constructions, some with an inflatable 
lower body suit, cuffs on the calves and thighs, cuffs on the calves, thighs and buttocks, cuffs on 
the calves, thighs and upper arms, cuffs inflated sequentially, cuffs inflated simultaneously and 
bladders in a casing that enclosed both the calves and thighs, as well as other variations.  Some 
of the devices used round, square, very large, very small and variously shaped bladders.  It is 
no surprise that the clinical results differed from one device to another.   

Only in our 127 patient CHF paper5 were the D/S Ratios started uncommonly low and 
gradually increased in stages over the 35 one-hour, seven-week course to ECP therapy.  It is no 
surprise that the clinical results differed from one manner of application to another. 
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Recognizing the mechanical differences between our ECP System and Vasomedical’s 
EECP Device, the different levels of pressure applied and the manner in which we increase the 
pressure and D/S Ratio in stages under our Graduated Pressure Regimen, it should be no 
surprise that our clinical results are different from Vasomedical’s and no head to head 
comparison of our ECP System under our Graduated Pressure Regimen with Vasomedical’s 
EECP System is needed to reconcile the differences.   

Also, in the bottom line on Page 17 of CMS’ Decision, of December 20, 2005, CMS 
states the incidence of hospitalization was not shown by NYHA CHF Class.  To the contrary, 
Table VI on page 151 of our 127 patient CHF paper5 is titled “Average Number of All-Cause 
Hospitalizations by New York Heart Association (NYHA) Class”.  As you will note, in the Low 
D/S Ratio Group, under our Graduated Pressure Regimen, for which we are seeking coverage, 
all cause hospital admissions in the year following ECP, compared to the year prior to ECP, was 
reduced in each of the three NYHA CHF Classes: by 88.5% in Class II (p<.0154), by 87.8% in 
Class III (p<.0001) and by 84.0% in Class IV (p<0.0154). 

Incidentally, we should call your attention to a printer’s error in the p value for the 
difference in hospitalizations in NYHA Class II CHF in the Mid D/S Ratio Group in Table VI of 
our 127 patient CHF paper5. The correct p value is <0.02. 

In addition to the significant reduction in mortality seen in our 127 patient CHF study5, 
the cost of our ECP therapy will be more than offset by the reduction in hospital admittances. 
What better justification for coverage of ECP for the treatment of NYHA Class II-IV CHF, 
administered under a Graduated Pressure Regimen, than a statistically significant reduction in 
mortality and a statistically significant reduction in hospital admissions is reasonably necessary 
for CMS to render a favorable decision on coverage for ECP for NYHA Class II-IV CHF, with the 
limitation on coverage we requested? 

Finally, in the last paragraph on Page 17 of CMS’ Decision of December 20, 2005, CMS 
questions why there were differences in the number of patients in the figures reported for 
mortality and the number of patients in the figures reported for LVEFs and NYHA CHF Class in 
our 127 patient CHF paper5. This is easy to explain. To be conservative, we reported on all 
cause hospitalizations of all of the patients in the three Groups, living or dead, which included 
seven terminal hospitalizations, whereas the data on LVEFs and NYHA CHF Class were 
reported on only the survivors, as was cited in the text of the paper.   

Obviously, to report on the LVEFs and incidence of hospitalization at one year after 35 
hours of ECP, the patient had to be alive at the end of the year.  Had we reported on the 
incidence of hospitalizations of only the survivors, the number of hospitalizations of the survivors 
in the year following ECP would have been reduced by the terminal hospitalizations, and the 
reductions in hospital admissions would have been more significant.  However, we felt 
presenting the data, as we did, better reflected the actual incidence of hospitalization resulting 
from ECP under our Graduated Pressure Regimen. 

Also, with respect to our 127 patient CHF study5 being a retrospective analysis of 
registry data, we understand CMS recently granted coverage of a left ventricular assist 
device (LVAD) for the treatment of Acute MI with Shock, based upon AbioMed’s registry 
data on just 50 patients, with the data showing a reduction in mortality to 40%, versus the 
typical mortality in CG Shock of 80%, and with the native hearts of 70% of the survivors 
having regained function.  We believe CMS’ decision was well justified by the excellent 
data cited above. However, the 50 patients in the LVAD’s registry is less than the 
number (54) in the Low D/S Radio Group in our 127 patient CHF Study5 under our 
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Graduated Pressure Regimen, and the 40% reduction in morality in AbioMed’s group was 
smaller than the reduction in mortality in our 127 patient CHF study5. Our request for 
coverage of ECP for the treatment of NYHA Class II-IV is entitled to the same favorable 
decision. 

For the above cited reasons, we again repeat our formal request for coverage of ECP for 
the treatment of NYHA Class II-IV Stable CHF and we respectfully request that coverage of 
ECP for NYHA Class II-IV Stable CHF be limited to the use of ECP devices, under a Graduated 
Pressure Regimen, which have demonstrated in a clinical study, published in a peer-reviewed 
cardiology journal, a reduction in mortality in the year following the ECP therapy to 2% or less 
and a reduction in hospital admissions in the year following the ECP therapy of 80% or more, 
compared to the year prior to the ECP therapy, as set forth in our letter of June 23, 2005 and 
September 15, 2005, as such coverage is reasonable and necessary, and no such coverage 
presently exists. 

We understand CMS prefers to make coverage decisions on medical devices on a 
generic basis. However, medical devices are constructed and used differently and are not the 
same as unique chemical entities, like drugs, each of which must be separately clinically tested 
and approved for sale by the FDA.  While applying the limitation on coverage we requested for a 
medical device is unusual, “substantial equivalence” is not a sufficient standard to assure that 
CHF patients will benefit equally from different ECP devices used in different manners.   

The aforementioned mortality and hospital admission criteria that we requested be 
included in the limitation on coverage of ECP for NYHA Class II-IV CHF are reasonable and 
necessary to assure that only ECP devices providing significantly improved net health outcomes 
are covered. We believe these criteria will prevent the waste of taxpayer money that would 
occur if Medicare was to pay for the use of ECP devices that provide little or no tangible 
improvement in net health outcomes and have been shown to produce significant adverse 
effects. Setting a new precedent that assures a significant improvement in patient outcomes 
and avoids the waste of taxpayer money is not only well worth the effort, it demonstrates sound 
fiscal management of Medicare’s funds and assures improved health outcomes for Medicare 
beneficiaries. 

Coverage for Acute MI and CG Shock 

In CMS’ Decision, with respect to our request for coverage for Acute MI and Cardiogenic 
Shock, CMS said medical therapy has advanced since the time of our randomized, controlled, 
258 patient Acute MI paper15, which was published in 1980. While it is true that medications 
have changed since the time of this study, all of the Acute MI patients in both the ECP 
Treatment and Control Groups received optimal medical therapy, including antiarrhythmic 
drugs, diuretic agents, digitalis, vasodilator drugs and propanolol, a beta blocker, as well as 
analgesics and sedatives.  To be sure, Plavix, Rheopro and other new drugs did not exist at the 
time of this study.  However, had they existed and been employed in this study, mortality in both 
the ECP Treated patients and the Controls would, presumably, have been reduced.  

Since this was a randomized, controlled clinical study, designed to eliminate or minimize 
bias and any placebo effect, and with both the ECP Treated patients and the Controls receiving 
optimal medical therapy, such as it was at the time, it would be reasonable to conclude that 
ECP contributed substantially to the 56% reduction in mortality between the 14.7% mortality in 
the 116 Controls and the 6.5% mortality in the 108 patients who received 4 or more hours of 
ECP within 24 hours of the onset of their Acute MI symptoms (p<.05). 

CMS/Coverage Request (Phurrough)  1.19.06.r1 6 



 

 

 
 

 

 
 

 

 
 

 

 

 

 
 

 

 
 

 

 
 
 

 
 

  
 

 

 
 

  

 

The very basis of randomized, controlled clinical trials of devices is to make concomitant 
medical therapies uniform for both the Treatment and Control Groups, so the contribution of the 
new device to any difference in results between the two groups can be seen.  To dismiss the 
contribution of ECP to the 56% reduction in mortality shown in our Acute MI paper15, by 
characterizing the medical therapy applied to both groups as “old”, is patently incorrect.   

Also in our 258 patient Acute MI paper15, care was taken to assure that the ages, sexes, 
medical histories and severity of the Acute MI in the controls in this study were comparable to 
those of the ECP treated patients, and the paper states “there was no significant difference in 
pharmacologic therapy.” The above-cited paper15 also makes the following statements: 

“The validity of this study was supported by rigorous implementation of protocol, 
randomization procedure, data acquisition and analytic methods.” 

“Outcome was consistently favorable in all ECP treated groups.” 

“The most critical factor determining the clinical course of patients hospitalized with 
Acute Myocardial infarction is infarct size, because cardiac pump failure, the major cause of 
mortality in this setting, is the result of extensive cardiac damage.”  (You will see referenced 
papers demonstrating ECP’s ability to limit or reduce infarct size later in this letter.) 

“mechanical circulatory assistance may have an important role in early application to 
control myocardial damage before hypertension and cardiac pump failure develop.” 

“external pressure counterpulsation produces considerable augmentation of diastolic 
blood pressure, a critical determinant of coronary blood flow.” 

and “experimental studies suggest that external pressure counterpulsation may increase 
collateral flow to ischemic myocardium.” 

The degree of attention to detail in the above cited paper15 is illustrated by the authors 
providing the reason for each and every patient in the Intent to Treat cohort’s exclusion from the 
study (including their not meeting the protocol’s requirement for a Killip Class II Acute MI, not 
having received the ECP therapy within the prescribed time from the onset of symptoms, etc.). 
Many papers do not explain the difference between the Intent to Treat cohort and the number of 
patients reported upon or simply provide a generalized description of the reasons for the 
difference. This attention to detail adds to the credibility of this paper’s results.  The Soran et al 
paper11 is a good example of the lack of detail in some papers mentioned above. This is 
obviously not the case in our 258 patient Acute MI paper15. 

The earlier version of our present ECP System used in the aforementioned 258 patient 
Acute MI study15 employed only two sets of cuffs about the calves and thighs.  Fortunately, this 
ECP device was able to create D/S Ratios only up to about 1:1 and commonly produced D/S 
Ratios of 0.8:1. The maximum pressure allowed in the FDA clearance of this earlier ECP 
System was 250 mm Hg, and it was typically used at less than 200 mm Hg, whereas the 
maximum pressure under the FDA clearance for our present ECP System, with a separate 
buttocks cuff, is 300 mm Hg.   

However, the amount of pressure used to produce the initial Low D/S Ratios under our 
Graduated Pressure Regimen in our 127 patient CHF paper5 were typically 70-90 mm Hg. High 
1.5:1 to 2:1 D/S Ratios typically require pressures of 250 to 300 mm Hg.  As a result, the hearts 
of the Acute MI patients in our 258 patient Acute MI Study15, having suffered damage due to the 
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infarct, did not have to labor to overcome excessive preload.  Had this not been the case, we 
believe mortality in this study would have been significantly higher.   

We understand that less than half of the hospitals in the United States have 
catheterization laboratories able to provide PTCA procedures, and we understand that CABG 
surgery is presently offered by only somewhat more than half of the hospitals in the United 
States. (As used herein, “PTCA” means PTCA with or without stents.) 

As a result, persons suffering an Acute MI or CG Shock that arrive at a hospital without 
PTCA or CABG facilities should receive 4 hours of ECP (8 or more hours for CG Shock 
patients) and be stabilized before being transferred to a facility with PTCA and/or CABG 
capabilities, as traffic in metropolitan markets and the distance of rural hospitals from 
metropolitan markets subjects these patients to an inordinate risk of death due to irreversible 
myocardial damage that can occur within hours in infarct cases.   

The same applies to Acute MI and CG Shock patients that arrive at a hospital with PTCA 
and/or CABG capabilities and who are amenable to such procedures.  Even a few hours of ECP 
before a PTCA or CABG procedure can help stabilize the patient and have been shown to 
increase perfusion of the myocardium, which can reduce or limit the infarct size12, 17. 

This also applies to Acute MI and CG Shock patients who are admitted to a hospital with 
PTCA, CABG and IABP capability, but are not amenable to a PTCA, CABG or IABP procedure, 
who, for religious or psychological reasons, are not willing to undergo a PTCA, CABG or IABP 
procedure or who, in the opinion of a cardiologist or cardiovascular surgeon, even if amenable 
to a PTCA, CABG or IABP procedure, could benefit from ECP.  Such patients should be entitled 
to receive the life saving benefits of our non-invasive ECP System, such coverage is reasonable 
and necessary, and no such coverage presently exists.  

In a paper by Strobeck JE et al16, you will note on page 3 of the paper, the refusal of a 
patient to undergo a repeat CABG procedure and, later, his refusal to undergo catheterization 
for an angiogram to confirm the progression of disease in his right coronary artery.  If he was 
being cared-for by a general practitioner in a rural area, without a cardiologist or cardiovascular 
surgeon to prescribe ECP, which is required by the present criteria for coverage, he would have 
not had the benefit of ECP.  Refusal of patients to undergo an invasive procedure, even when 
counseled by a cardiologist to do so, is not unusual.  

Medicare beneficiaries, whether they live in a rural area or not, have the right to refuse 
any invasive procedure, and they should be entitled to coverage of whatever therapy would help 
them, whether they are amenable to an invasive procedure or not.  They should be entitled to 
elect ECP for the treatment of Acute MI or CG Shock, as well as ECP for the treatment of NYHA 
Class II, III or IV CHF and CCSC class II, III or IV Angina, as coverage of ECP for these 
conditions is reasonable and necessary, and no such coverage exists.  

In the late 1970’s, at the time of the aforementioned 258 patient Acute MI Study15, the 
second, important benefit of the repetitive application of ECP was not recognized, as the 
existence and function of angiogenic growth factors was largely unknown.  We now know that 
repetitive one-hour ECP treatments release endogenous angiogenic growth factors causing, 
over time, the creation of capillaries and revascularization of the myocardium.   

In a paper by Huang W et al17, an increase in capillary density of 30% (p<0.01) was 
created by 2.33 hours of ECP in the ischemic area of the hearts of 8 dogs by ECP following the 
ligation of a coronary artery, whereas no increase in capillary density was seen in the hearts of 
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the 6 control dogs following ligation of the corresponding coronary artery.  It is noteworthy that 
no increase in capillary diameter was seen in either group, confirming that ECP’s cardiogenesis 
effect is primarily the creation of capillaries.  As defined by Shaper (Circl Res, 1996; 79:911-
919), “angiogenesis” is the creation of capillaries, whereas “arteriogenesis” is the widening of 
existing arteries, which was not seen in this paper17. 

As we discussed at our meeting with CMS on December 14, 2005, PTCA and CABG 
procedures open blockages in the major coronary arteries and permit blood flow downstream 
through existing arteries to the capillary beds in the myocardium.  While ECP can force blood 
around blockages in the coronary arteries and open the collaterals in acute ischemia, ECP has 
little or no cardiogenesis effect upon large, heavily muscled coronary arteries or their immediate 
branches. The benefit of the repeated application of ECP in patients with chronic ischemia is 
due to angiogenesis and the creation of new capillaries17 to revascularize the heart.  ECP is 
complimentary to, and is not an alternative to PTCA or CABG procedures.  The combination of 
ECP and PTCA or CABG produce more complete revascularization of the heart muscle than 
either therapy alone. 

Bypass surgery and PTCA are not perfect, and some Angina and Acute MI patients may 
continue to experience Angina after the CABG or PTCA procedure.  Even a small amount of 
Angina in such patients is said to be an ominous portender of future problems.  Repeating 
PTCA and CABG surgery is expensive and, sometimes, a second CABG procedure is 
contraindicated by the patient’s condition, scar tissue, adhesion of the pericardial sack to the 
heart, etc. Angina and Acute MI patients, following CABG surgery or PTCA, should be entitled 
to the myocardial revascularization benefit of ECP’s creating angionenesis and capillary growth.   

With respect to our 20 patient study of ECP in the treatment of CG Shock18, the 
contribution of ECP to the 230% increase in survival in CG Shock during the hospital stay and 
the following month to 35%, versus survival at the time of 15% (p<0.01), cannot be ignored.  In 
fact, even with improved IABP devices and today’s new drugs, we understand survival in CG 
Shock is still only about 20%. Any therapy that can reduce mortality in a condition with such 
high mortality certainly needs to be available to critically ill people. 

As mentioned earlier in the section of this letter regarding coverage of ECP for 
Stable Angina, CMS’ recent coverage of an LVAD for Acute MI with Shock (CG Shock), 
based on 50 patient registry data with a reduction in mortality to 40%, coverage of ECP 
for the treatment of Acute MI and CG Shock is equally justified. Our 258 patient Acute MI 
study15 was randomized and controlled and demonstrated a reduction in mortality of 56% 
in 108 patients, versus 116 controls (p<0.05), and our 20 patient CG Shock study18 

showed a 230% increase in survival from 15% to 35% (p<0.01), almost equal to the 40% 
survival with AbioMed’s LVAD, to which modern drugs contributed, but could not by 
themselves produce such a reduction in mortality.  Accordingly, coverage of ECP for 
Acute MI and CG Shock should be granted. 

For the sake of brevity, in our letter to CMS of June 23, 2005, we cited only our 20 
patient CG Shock Study18. However, several other published papers demonstrated the 
comparability of ECP to the IABP and mentioned ECP’s non-invasive, fast and easy-to-apply 
advantages13,19-21, as described in the following paragraph.   

In addition to the paper by Langou RA et al13, in other papers by Wright PH19, Cohen 
LS20 et al and Watson JT et al21, ECP devices were shown to compare favorably with intra-aortic 
balloon pump (IABP) devices.  In some parameters, these early ECP devices did not perform as 
well as IABP devices, and in some parameters these early ECP devices performed better than 
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IABP devices.  The ability of ECP devices to increase venous return (which IABP devices 
cannot do) and the non-invasive nature and fast, easy application of ECP devices as additional 
benefits were cited in these papers13,19-21. 

As mentioned in some of the above papers13,19-21, many Acute MI patients undergoing 
CABG surgery die when removed from cardiopulmonary (heart-lung) bypass machines, and 
many Acute MI and CG Shock patients undergoing IABP therapy die when IAB catheter must 
be removed.  The ability of ECP devices to wean patients off cardiopulmonary bypass 
(heart/lung) machines is another reason why ECP should be covered for the treatment of Acute 
MI, and the ability of ECP devices to wean CG Shock patients off an IABP should justify 
coverage of ECP for CG Shock. Gradually increasing the D/S Ratio under our Graduated 
Pressure Regimen allows patients to be weaned from heart-lung bypass and IABP devices 
without creating excessive preload and forcing the heart, weakened by the infarct, to work 
harder. 

Also, as demonstrated in a paper by Applebaum et al22, ECP increases both cerebral 
and renal flow by 22% and 19%, respectively.  While the long-term persistence of the effect of 
ECP on cerebral and renal flow is not known, in critically ill Acute MI and CG Shock patients, the 
application of ECP during the critical “life and death” period would provide life-saving support for 
these patients.  This further justifies coverage of ECP for Acute MI and CG Shock.    

In addition, unlike the IABP, ECP provides venous return, reducing systolic pressure, the 
work-effort of the heart and its oxygen need. And, when the cuffs deflate, the arteries in the 
buttocks and legs are partially empty, reducing the resistance to pumping blood out of the left 
ventricle and further reducing the work-effort of the heart and its oxygen need.  As a result, we 
believe these benefits of ECP, under our Graduated ECP Regimen at low D/S Ratios, 
contributed substantially to the significant reduction in mortality shown in our 127 patient CHF 
study5, the 56% reduction in mortality shown in our 258 patient Acute MI study15, and the 240% 
increase in survival shown in our 20 patient CG Shock study18. 

Considering our 258 patient Acute MI Study15, our 20 patient CG Shock Study18, CMS’ 
recent coverage of a LVAD for the treatment of Acute MI with Shock, based upon retrospective 
data, the other papers cited herein and the explanations provided in this letter, we repeat our 
request for coverage of ECP for Acute MI and CG Shock, with coverage being limited to the use 
of ECP devices under a Graduated Pressure Regimen that demonstrated in a clinical study, 
published in a peer-reviewed cardiology journal, a reduction in mortality during the hospital stay 
to 7% or less in Acute MI and an increase in survival during the hospital stay and the following 
month to 30% or more in CG Shock, as requested in our letter of June 23, 2005, as such 
coverage is reasonable and necessary, and no such coverage presently exists. 

Copies of some of the papers available electronically are attached hereto.  A number of 
the referenced papers are not available for electronic transmission and would present very large 
files if scanned and transmittal electronically.  We’ll send them with this letter and see if it goes 
through. In any case, we will express a hard copy of this letter and all of the referenced papers, 
including those attached hereto, some of which may be underlined to denote particular 
information, along with one or more CDs containing all of the referenced papers, including those 
attached electronically hereto.   

We trust another review of our CHF5, Acute MI15 and CG Shock18 papers, along with the 
newly referenced papers and the information provided in this letter, will enable CMS to cover 
ECP for the treatment of CCSC class II Stable Angina, revise the criteria for coverage of ECP 
for CCSC class II-IV Stable Angina, and cover ECP for the treatment of NYHA Class II-IV Stable 
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CHF, Acute MI and CG Shock, with coverage for these three latter conditions being limited to 
the use of ECP devices under a Graduated Pressure Regimen, which have demonstrated in 
clinical studies, published in peer-reviewed cardiology journals, reductions in mortality (and 
hospital admissions in CHF) per the criteria we requested herein and in our letters to CMS of 
June 23, 2005 and September 15, 2005. 

Very truly yours,

       /s/ Marvin P. Loeb 

Marvin P. Loeb, Sc.D. 
Chairman and CEO 

Attachments: Cited Papers 

c.c.	 Isabel Dunst
 Sheree Kanner 
 Monique Nolan 
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