
Medicare coverage opens up EECP’s
noninvasive option for the elderly 
Atraumatic procedure bypasses the bypass for patients with no other hope

The Health Care Financing Administration (HCFA) in Baltimore
has extended Medicare coverage as of July 1 to enhanced external
counterpulsation (EECP), the noninvasive, atraumatic outpatient

treatment for patients with coronary artery disease (CAD). Coverage
includes patients with disabling angina who, in the opinion of a cardiol-
ogist or cardiothoracic surgeon, are not readily amenable to surgical
interventions such as angioplasty or bypass. Often candidates have
undergone multiple invasive procedures that either failed or no longer
suffice, and additional interventions may be too risky or refused by the
patient. The procedure can also be used before a bypass or angioplasty
when they are not unequivocally indicated.

The Medicare reimbursement for EECP has not been established, but
experts estimate it will be $7,000 per full treatment course — one-third
typical charges associated with angioplasty ($23,200) and one-sixth
those for bypass surgery ($35,700). Because EECP carries almost no risks
or complications, costs over time are also kept down. 

Donald Caton, director of managed care at Healthcorp of America in
Atlanta, says he and colleagues are working with HCFA on developing a
new code for EECP. At first, HCFA instructed carriers to use CPT code
97016 in addition to modifier “GO” or “GP” until a specific code for EECP
could be developed. “But the ACC [American College of Cardiology in
Bethesda, MD] would not accept 97016,” he says. “So HCFA backtracked
and reissued a directive to use 93799 — ‘cardiac procedure by report.’
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• Medicare now covers external counterpulsation — a compression
therapy system for patients with coronary artery disease.

• Candidates are patients who have undergone failed invasive proce-
dures — or additional interventions may be too risky or refused.

• EECP typically costs one-third of charges for angioplasty and one-sixth
those for a bypass.
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CHF and the safety of their undergoing EECP,”
says Manzo. There is no data yet. 

EECP is thought to promote a natural bypass
around blocked heart vessels and has been shown
to be most effective in patients who have single-
or double-vessel disease. (See www.eecp.com on
the Internet for extensive information on EECP.
Also, see Cost Management in Cardiac Care, July
1997, p. 87, for earlier coverage of the subject
including contraindications and precautions.)

The procedure uses hemodynamic principles to
relieve angina by increasing coronary blood flow 
to ischemic areas of the myocardium. It involves 
a series of compressive air cuffs placed on the
patient’s legs and buttocks. Timed by the patient’s
EKG signal, a microprocessor controls inflation and
deflation of the cuffs at specific points during the
cardiac cycle. During diastole, the cuffs sequen-
tially compress vascular beds, creating a retrograde
pressure wave and increasing perfusion pressure,
blood flow, and oxygen supply. During systole, 
the cuffs are deflated simultaneously to produce
unloading, decreasing oxygen demand. Patients
often begin to experience alleviation of angina after
15 to 20 hours of the recommended 35-hour regi-
men. The beneficial effects are sustained between
treatments, and may persist long after completion
of a course of therapy. (See photo, p. 98.)

Cardiomedics in Irvine, CA, manufactures a
product that creates external sequential counter-
pulsation, but HCFA restricts its Medicare coverage
“to those enhanced external counterpulsation sys-
tems that have sufficiently demonstrated their
medical effectiveness in treating patients with
severe angina in well-designed clinical trials,” 
and the EECP system produced by Westbury, NY-
based Vasomedical is the only such system to have
undergone such testing. “Any other company’s
equipment is not included in the coverage even if it
has a 510 clearance by the FDA,” says Manzo. “It
does not satisfy HCFA’s requirement.” 

Researchers recently conducted a study on 139
CAD outpatients with angina and positive exer-
cise treadmill tests in seven university hospitals
to assess the safety and efficacy of EECP.1

Patients were given 35 hours of active or
inactive counterpulsation over a four- to seven-
week period. Exercise duration increased in both
groups, and time to 1-mm ST-segment depression
increased significantly in active counterpulsation
as compared with inactive counterpulsation.
Active-counterpulsation patients had fewer angina
episodes as compared with inactive-counterpulsa-
tion patients. Nitroglycerin usage decreased in

active counterpulsation but did not change in the
inactive-counterpulsation group. The investigators
concluded that the procedure reduces angina and
extends time to exercise-induced ischemia in
patients with symptomatic CAD. Treatment was
relatively well-tolerated and free of limiting side
effects in most patients.

Reference

1. Arora RR, Chou TM, Jain D, et al. The multicenter
study of enhanced external counterpulsation (MUST-EECP):
Effect of EECP on exercise-induced myocardial ischemia and
anginal episodes. JACC 1999; 33:1,833-1,840.  ■

New device saves more 
than $3.5K per patient
Tiny nozzle shoots saline, pulverizes thrombi

The Food and Drug Administration (FDA)
gave a quick nod in March to a new clot-bust-

ing device that uses tiny jets of saline to break up
and suction away blockages in coronary arteries.
Especially beneficial for patients who can’t take
blood thinners due to bleeding disorders, the
AngioJet Rheolytic Thrombectomy System
(Possis Medical, Minneapolis) serves as an alter-
native to thrombolytic therapy as well as adjunc-
tive therapy pre- or post-angioplasty. The system
has already won FDA approval for the removal of
clots in patients undergoing kidney dialysis. 

The system has three components: a reuse-
able drive unit that costs about $35,000, a dis-
posable single-use pump set, and catheter that
costs $1,450. (See photo of the system, p. 100.)
Rheolytic thrombectomy is a one-day procedure
as opposed to the all-day and overnight hospi-
tal stay needed for thrombolytic therapy.

Avoiding open-heart surgery

The minimally invasive device is best suited
for the patient who has had multiple heart
attacks and still has one or more large arterial
blood clots. Since clot formation, the patient may
have experienced angina after only minor physi-
cal exertion, with an adverse effect on his quality
of life. For that patient, rheolytic thrombectomy
with balloon angioplasty or stent placement
could avoid open-heart surgery. 

“Rheolytic thrombectomy is a good treatment
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How the ‘best’ hospitals
get the best AMI outcomes
A low-tech solution: Aspirin and beta-blockers 

By Elgin K. Kennedy, MD
Editor, The Assertive Utilization and Quality Report

Each year in July, U.S. News & World Report
publishes a list of “America’s Best Hospitals”

modeled on Avedis Donabedian’s three elements
for measuring quality — structure, process, and
outcome.1

University teaching hospitals routinely score
highest, presumably because they have concen-
trations of clinical expertise, a focus on clinical
research, and access to advanced technologies.

However, a recent study provides a low-tech
explanation for better acute myocardial infarction
(AMI) outcomes found at the “best” hospitals, one
that can be implemented at any hospital: More
careful adherence to national practice guidelines
in the use of aspirin and beta-blocker therapy.2

The authors analyzed data on 150,000 Medi-
care AMI patients collected by the Cooperative
Cardiovascular Project of the Health Care

Financing Administration and found that the 
top-ranked hospitals had significantly lower risk-
adjusted 30-day mortality rates than other hospi-
tals, regardless of whether the other hospitals
were similarly equipped. (See chart, p. 104.) 

The authors conclude that much of the survival
advantage was due to higher use of aspirin and
beta-blockers rather than to greater use of high-
tech thrombolytic therapy or primary angioplasty. 

Aspirin should be immediately given at the
time the AMI diagnosis is made, unless there is a
specific contraindication such as allergy or recent
gastrointestinal hemorrhage. In the second
International Study of Infarct Survival, aspirin
was found to be nearly as effective as streptoki-
nase, reducing 30-day mortality 23% in 17,000
AMI patients. The benefit was additive in
patients receiving both aspirin and streptokinase.
Other studies have revealed similar benefit from
immediate aspirin therapy. 

Beta-blockers make a difference

Early administration of IV beta blockers in
nearly 30,000 AMI patients enrolled in 28 ran-
domized trials revealed an average 14% reduc-
tion in mortality during the first week of therapy.
Reinfarction was reduced 18%. Beta-blocking
agents reduce infarct size by reducing heart rate,
blood pressure, and myocardial contractility, all
of which diminish myocardial oxygen demand. 

Only about 40% of AMI patients are ideal can-
didates for the immediate use of IV beta-blocker
therapy because of relative contraindications
including hypotension, bradycardia, asthma, and
chronic obstructive pulmonary disease. 

The benefits in short-term mortality by using
aspirin and beta-blockers have been clearly shown
in several randomized clinical trials. It is clear
from The New England Journal of Medicine study
that on average, even the top-ranked hospitals fail
to reach the goal of 100% compliance. That goal is
possible however, because the authors report some
of the similarly equipped and non-similarly
equipped hospitals did reach 100% compliance.

References

1. America’s best hospitals: Where to find top medical
care in 16 specialties. U.S. News & World Report 1998; July
27:65, 67-69, 73, 77-78, 81-82, 85-86, 88, 90-91.

2. Chen J, Radford MJ, Wang Y, et al. Do ‘America’s best
hospitals’ perform better for acute myocardial infarction?
New Engl J Med 1999; 340:286-292.
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[The preceding article was first published in the
April 1999 issue of The Assertive Utilization and
Quality Report — $60 per year (12 issues). For more
information, contact Elgin Kennedy, MD, 204 Second
Ave., No. 334, San Mateo, CA 94401. Telephone:
(415) 348-3647.]

Editor’s note: The author of this article suggests
that a way to improve quality and cost-effective-
ness at your hospital is to conduct an audit of
your last 30 patients who were discharged with
the diagnosis of AMI. Determine the percentage
of patients who received aspirin within 30 min-
utes of admission to the ED, and determine the
percentage of patients who received aspirin at
any time during their stay there. You might also
study the use of IV beta-blocker therapy in ideal
candidates. 

The ACC/AHA guideline for the management
of patients with acute myocardial infarction, the
AHCPR guideline for diagnosis and management
of unstable angina, and the national guideline for
coronary artery disease with myocardial infarction
can all be found at The National Guideline
Clearinghouse, a comprehensive database of evi-
dence-based clinical practice guidelines and related
documents produced by the Agency for Health
Care Policy and Research in partnership with the
American Medical Association and the American
Association of Health Plans: www.guideline.gov.
For example, the ACC/AHA guideline states for
aspirin therapy:

• Class I (Conditions for which there is evidence
for and/or general agreement that a given procedure or

treatment is beneficial, useful, and effective): A dose
of 160 to 325 mg should be given on Day 1 of
acute MI and continued indefinitely on a daily
basis thereafter. 

• Class IIb (Usefulness/efficacy is less well estab-
lished by evidence/opinion): Other antiplatelet
agents such as dipyridamole or ticlopidine may
be substituted if true aspirin allergy is present.  ■

Proteins tell more about
risk than cholesterol 
Cholesterol carriers are better predictors 

Researchers have identified three proteins
whose blood levels are major indicators of

repeat heart attack risk.1 The cholesterol carriers
may provide a better analysis for determining
risk than the usual cholesterol level test because
they are more sensitive detectors. Measurement
of the proteins is a strong indicator even when
compared to other risk factors such as smoking,
high blood pressure, diabetes, and cholesterol
level itself. 

“This finding provides a foundation for better
risk identification and a more rational approach
to care of a patient and prescription of drugs that
target the primary risk factor for heart attacks,”
wrote Arthur J. Moss, MD, professor of medicine
and cardiology at the University of Rochester
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How the ‘Best’ Hospitals Compare in Aspirin/Beta-blocker Use

Source: Chen J, Radford MJ, Wang Y, et al. Do ‘America’s best hospitals’ perform better for acute myocardial infarction? New Engl J Med
1999; 340:286-292.

Hospitals top-ranked by the U.S.
News & World Report’s list of
“America’s Best Hospitals” (see
article, p. 103) had significantly
lower risk-adjusted 30-day mortal-
ity rates than other hospitals,
regardless of whether the other
hospitals were similarly equipped:

30-day Mortality
Top-ranked hospitals 15.6%
Similarly equipped 

hospitals 18.3%
Non-similarly equipped 

hospitals 18.6%

Use of aspirin (in ideal
candidates)
Top-ranked hospitals 96.2%
Similarly equipped

hospitals 88.6%
Non-similarly equipped

hospitals 83.4%

Use of beta-blocker (in ideal
candidates)
Top-ranked hospitals 75%
Similarly equipped

hospitals 61.8%
Non-similarly equipped 

hospitals 58.7%

Much survival advantage was due to higher use of aspirin and beta-
blockers, rather than use of high-tech procedures, such as thrombolytic
therapy or primary angioplasty.



(NY) Medical Center and lead author of the
study. Because the proteins are more sensitive
risk detectors than cholesterol level, they may
identify more individuals at risk and one day
may replace cholesterol testing.

In the study, Moss and colleagues measured
blood levels of apolipoprotein (apo) A-1, apo B,
and D-dimer as well as 11 other blood factors in
1,045 patients who had experienced recurrent
heart attacks. Apo A-1 is a cholesterol-removing
scavenger, Apo B adds cholesterol to the blood,
and D-dimer is associated with the creation of
blood clots. 

If low apo A-1, cholesterol accumulates

When apo B levels are high, the protein
deposits cholesterol on the inside surface of 
the plaque. Then the cholesterol moves into the
plaque, increasing the size of the fatty deposit. 
At normal levels, apo A-1 picks up the deposits
before they enter the plaque, but if apo A-1 levels
are low, cholesterol accumulates and forms more
plaque, stressing the coating that usually keeps
the plaque in place. If sufficiently weakened, the
coating ruptures and forms a blood clot, trigger-
ing a heart attack and stroke. 

In the study, 81 participants had a second heart
attack; 25 died. Only the three proteins were asso-
ciated with an increased risk of heart attack.
Individuals with low apo A-1, high apo B, and
high D-dimer blood levels were eight times more
likely to experience a heart attack within two years
than those with more normal levels, the study
found. Patients with an abnormal blood level of
only one of the proteins were twice as likely to
have another heart attack within two years. 

The study results support continued use of
cholesterol-lowering diet, exercise, and drugs in
at-risk patients, wrote Moss, because the therapy
favorably alters the concentration of proteins and

helps reduce risk of plaque rupture as well as
reducing clotting tendency. Yet other experts
claim that at least 20 million Americans at risk of
heart attack are not prescribed statins — one in
five patients receive the drugs which cost $75 to
$100 per month. 

James Froehlich, MD, of the University of
Michigan in Ann Arbor reviewed surveys of
250,000 patient visits over a six-year period and
reported his findings at a cardiology conference
in New Orleans this past spring. He found that
14% of those diagnosed with cardiovascular dis-
ease got a prescription for a statin. In addition,
only half of heart attack patients leave a hospital
with a prescription. 

Reference

1. Moss AJ, Goldstein RE, Marder VJ, et al. Thrombogenic
factors and recurrent coronary events. Circulation 1999;
99:2,517-2,522. ■

3-D MRA: A safer, less
expensive diagnostic 
‘In essence, in about a half an hour, you’re done’

Asimple 30-minute test may soon replace
more invasive X-ray angiography to diag-

nose coronary heart disease, researchers report.1

Safer, cheaper, and more convenient, 3-D coro-
nary magnetic resonance angiography (MRA) pro-
vides images of the coronary arteries without
injection of a dye or exposure to X-ray. The cost 
of MRA is less than one-quarter that of an X-ray
angiogram and causes patients considerably less
discomfort and risk than the more traditional
approach. 
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• Three cholesterol-carrying proteins are major
indicators of repeat heart attack risk.

• In a study, individuals with low apo A-1, high
apo B, and high D-dimer blood levels were eight
times more likely to experience a heart attack
within two years than those with normal levels. 

• Protein tests identify more individuals at risk
and one day may replace cholesterol testing.

KEY POINTS

• 3-D MRA costs less than one-quarter the
expense of an X-ray angiogram.

• The technology provides images of the coro-
nary arteries without injection of a dye or expo-
sure to X-ray — ease of use and high quality.

• The traditional procedure carries with it risk of
infection and bleeding, even heart attack and
stroke.
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Another advantage of the technique is that the
new methodology also can be used to evaluate the
anatomy, contractility, perfusion, and valvular
function of the heart, providing a comprehensive,
noninvasive, cardiac examination.

During conventional angiography, patients
must lie still while a small tube is placed inside
the blood vessels to deliver the dye. After vessels
are X-rayed, the patient often must remain in the
hospital for a recovery period of four to six hours. 

Old method carries risk of infection

The traditional procedure
carries with it risk of infection
and bleeding, and in a small
fraction of cases, heart attack
and stroke, wrote Warren J.
Manning, MD, co-director of the
Cardiac MRA Center at Beth
Israel Deaconess Medical
Center in Boston, associate pro-
fessor of medicine and radiol-
ogy at Harvard Medical School,
and senior author of the study.

“We have multiple methods to try to determine
if our patients have coronary heart disease,” he
wrote. “However, we have no methods to image
the coronary arteries themselves that do not
require injecting a dye into a blood vessel.” 

Done in a half hour

With the new MRA technique, sets of images 
of the blood vessels on each side of the heart are
acquired. Each set of images takes 10-15 minutes
during which time patients simply need to lie still
and breathe normally. Individuals found to have
blockages can then be treated with angioplasty or
surgery.

“So, in essence, in about a half an hour, you’re
done. It is likely that the technique will become
the standard approach at many cardiac MRA cen-
ters because of its ease of use and high quality,”
says Manning. 

The team first reported that MRA could be 
used for coronary artery imaging in 1993,
Manning says, but the approach at that time
required patients to hold their breath 30 to 40
times for about 16 to 20 seconds each time. Most
patients could be trained to do that, but the
images were not as clear as they could be. With
the new MRA methods, patients no longer need to
hold their breath, and image quality is improved. 

In Manning’s study, eight healthy adults and
five patients with confirmed heart disease under-
went the new technique. The investigators
reported that MRA compared well with conven-
tional X-ray angiograms and in fact that there
was improved definition of the arteries. 

NIH evaluates MRI for emergency MI, stroke

In a related story, the National Institutes of
Health (NIH) announced in late June that it is
launching a study of whether magnetic resonance
imaging (MRI) should be used in emergency

departments as a diagnostic
tool to evaluate myocardial
infarction (MI) and stroke. (See
Cost Management in Cardiac
Care, April 1999, p. 44, for story
about using MRI for infarction
diagnosis.)

This would be the first time
that MRI would be part of a
protocol to diagnose heart
disease upon admission. It is

hoped that the NIH study will show whether the
technology can more quickly and accurately iden-
tify heart attacks and strokes so patients can benefit
from earlier treatment. The four-year trial will be
conducted at Suburban Hospital in Bethesda, MD,
which will be equipped with two MRI scanners. 

Patients with unquestionable MI on presenta-
tion will receive thrombolytic therapy, angio-
plasty, or other treatment and will undergo MRI
after stabilization. Patients with an uncertain
cause of chest pain on presentation will undergo
immediate MRI. Patients with suspected stroke
will undergo both computed tomography (CT)
scans and MRI so that investigators can compare
efficacy. If MRI proves to be as good or better
than CT for seeing blood, MRI alone will replace
both tests as a protocol for most stroke patients. 

The new MRIs are more sensitive for detection
of blood and can image cells that are ischemic but
not yet infarcted. CT cannot do that. A whole
MRI takes about 15 minutes, and the results are
easier to interpret. CT takes about 10 minutes, but
the results are more open to question.

Reference

1. Botnar RM, Stuber M, Danias PG, et al. Improved
coronary artery definition with T2-weighted, free-breathing,
three-dimensional coronary MRA. Circulation 1999; 99:3,139-
3,148.  ■
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“In essence, in about a half an
hour, you’re done. It is likely

that the technique will become
the standard approach at

many cardiac MRA centers
because of its ease of use and

high quality.”



Aortic-valve sclerosis
linked to AMI risk
Death rates grow with aortic-valve abnormality

Aortic-valve sclerosis is common in the elderly
and was thought until recently to be rela-

tively harmless. But the results of a study suggest
that it is actually associated with an increased
risk of death due to cardiovascular disease.1 The
condition is characterized by a thickening and
stiffening of the valve leading from the heart to
the aorta. 

Investigators at the University of Washington
in Seattle, Wake Forest University in Winston-
Salem, NC, and the Mayo Clinic in Rochester,
MN, assessed the EKGs of 5,600 subjects 65 or
older. 

At baseline, the aortic valve was normal in 70%
of subjects, sclerotic but without outflow obstruc-
tion in 29%, and stenotic in 2%. After five years,
the researchers found a stepwise increase in
deaths from cardiovascular causes as well as
deaths from other causes with increasing aortic-
valve abnormality. Cardiovascular-related deaths
were 6% in the group with normal valves, 10% in
the groups with sclerotic valves, and nearly 20%
in the groups with stenotic valves. Overall mor-
tality was 15% in the normal valve group, 22% 
in the sclerotic group, and 41% in the stenotic
group.

Their conclusion was that aortic sclerosis “is
associated with an increase of approximately 50%
in the risk of death from cardiovascular causes
and the risk of myocardial infarction.” 

In an editorial accompanying the study, Blase
A. Carabello, MD, of the Houston VA Medical
Center commented that assessment of aortic
sclerosis requires only a stethoscope, as the con-
dition generally causes a slight murmur, and is
an easy way to assess risk. But he cautioned
that we cannot draw any conclusions about the
link between aortic valve disease and risk of
mortality. About a quarter of adults over 65
have aortic sclerosis that does not interfere 
with blood flow. 

Reference

1. Otto CM, Lind BK, Kitzman DW, et al. Association of
aortic-valve sclerosis with cardiovascular mortality and
morbidity in the elderly. N Engl J Med 1999; 341:142-147. ■
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Y2K update

Does your computer know
2000 is a leap year?
Test your PC for leap-year savvy

The last millennium leap year was 1600, so
it’s safe to say many systems do not recog-

nize 2000 as a leap year. It’s recommended that
you test your computer ahead of time. As
always, back up all data before testing:

• Set the date to Feb. 28, 2000, and the time
to 23:55 — 11:55 p.m. — then shut down in the
normal manner and turn off the power.

• Wait at least five minutes, then turn on the
computer.

• Verify that the date is Tuesday, Feb. 29,
2000, and the time is a few minutes past
midnight.

• If the day, date, or time is incorrect, then
you have a problem with your basic input/out-
put system (BIOS). Correcting the problem may
require a software upgrade to the BIOS or a
BIOS chip replacement. Contact the manufac-
turer of your computer to obtain the upgrade.

• Repeat the same test without shutting
down the machine and turning off the power. 

You can determine the compliance of your
PC’s BIOS by following these steps:

• Set the date to Dec. 31, 1999, and the time
to 23:55 — 11:55 p.m. – then shut down the
computer in the normal manner and turn off
the power. 

• Wait at least five minutes, then turn on the
computer.

• Verify that the date is Saturday, Jan. 1, 2000,
and the time is a few minutes past midnight.

• If incorrect, you have a problem with your
BIOS. Contact the manufacturer of your com-
puter to obtain the upgrade.

• Repeat the same test without shutting
down the machine and turning off the power. 

Note: if you have software applications that
take automatic action based on the date of your
computer, make sure those applications are dis-
abled before conducting these tests. Damage or
loss of data may result otherwise.  ■

Source: Y2K Alert for Cardiology Practices, 1999.



Advisory on Trilogy
pacemakers

St. Jude Medical in St. Paul, MN, issued an
advisory late July that the batteries in a small

number of its Trilogy pacemakers could drain pre-
maturely. There have been no injuries associated
with the defect, but the problem has occurred in
approximately 88 pacemakers. The medical devices
manufacturer issued a technical memo detailing a
follow-up procedure to identify whether a pace-
maker might experience premature battery deple-
tion. That memo can be accessed at www.sjm.com/
stjude/common/htm/frm_clin.htm on the Internet.
The problem can be identified by an early rise in
battery impedance, therefore the company advises
a special follow-up and monitoring program for
patients with devices implanted within the last 12
months (Models 2250, 2260, 2264, 2308, 2318, 2350,
2360 and 2364). Battery impedance, not battery
voltage, provides an early and reliable indication 
of probable premature battery depletion.  ■

Donald Caton, director of managed care,
Healthcorp of America, Atlanta. Telephone: (404)
303-6656.

Elgin Kennedy, MD, Editor, The Assertive
Utilization and Quality Report, San Mateo, CA.
Telephone: (415) 348-3647.

Karen Manzo, RN, clinical director, HeartCare
Centers of Ohio, Columbus. Telephone: (614) 566-
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Gina Marone, RN, BSN, principal research
study coordinator, Allegheny University
Hospitals Hahnemann, Philadelphia. Telephone:
(215) 762-4813; (215) 762-7000.
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