


Upon review of the extensive clinical experience with ICD/pacemaker
and AF patients captured by the IEPR, the U.S. Food and Drug
Administration (FDA) favorably revised the contraindications to EECP
therapy for patients with implanted electronic cardiac devices and
heart rhythm disturbances. The FDA removed pacemakers as a con-
traindication and amended the abnormal heart rhythm 
contraindication to, “Arrhythmias that might interfere with the 
triggering of the EECP treatment system.” 

Independent of rhythm (e.g. normal sinus rhythm, paced, or atrial 
fibrillation), in our experience, most patients tolerate EECP therapy
very well when the heart rate is between 50-80 beats per minute.
However, when frequent ectopy (supraventricular or ventricular) or
tachycardia (>100 bpm) is present the duration of cuff inflation is too
brief to provide effective counterpulsation.  Conversely, if the patient
is bradycardic (HR<50 bpm) cuff inflation is prolonged, which may
cause the patient some discomfort.  With either of these circumstances
it is advisable to have the patient’s heart rate control addressed by
his/her physician, beginning EECP therapy when appropriate heart
rate control has been achieved.   

Managing a patient with an irregular, rapid or slow heart rate and
managing the patient with a permanent pacemaker, with or without a
rate adaptive function, are among the challenges encountered by
EECP clinicians. New EECP providers invariably ask, “Do we have to
turn off the rate adaptive function for the entire course of EECP therapy?”
My answer is that there is no general guideline for providing EECP
therapy to patients in this circumstance.  What I advocate is attempting
EECP therapy in the usual fashion first, counseling the patient that it
may take a few sessions to “work out the kinks,” and expressing
appreciation for his/her patience. 

Those who have experience providing EECP therapy know that the
first few sessions are often periods of adjustment for the patients,
whether or not they have an ICD/pacemaker or a rhythm disturbance.
If there is significant patient movement which affects the pacing rate
such that EECP triggering is either too rapid or significantly inhibited,
repositioning the patient or adding padding to the treatment table to
decrease motion artifact may prove beneficial.  If these adjustments are
successful – problem solved, otherwise the pacemaker rate-adaptive
feature may have to be turned off or the pacemaker tracking 
parameters changed.  

Another potential “timing challenge” is the patient with an “on demand”
pacemaker who alternates between an intrinsic and a paced rhythm.
With the physician’s approval, and a trial run to ascertain the patient’s
tolerance of a higher heart rate, this type of pacemaker can be 
reprogrammed to override the patient’s intrinsic rhythm, providing a 
stable, paced ECG for effective timing and greater patient comfort 

during the treatment hour. Decreasing demand thresholds or increasing
sensitivity might also prove helpful in keeping the patient’s heart rate and
rhythm stable.

If an EECP facility has the capability, daily on-site reprogramming
before and after each EECP therapy session is the best solution.
However, if this is not available then reprogramming for the 
entire course of EECP therapy may be the most efficient option. If
one is unsure,  the clinical representative of the ICD/pacemaker
manufacturer will  be able to interrogate/reprogram the pacemaker
before  the first EECP therapy session to assist the physician in
determining the best course of action for the individual patient.   

It is anticipated that the number of patients with rhythm disturbances
and implanted electronic cardiac devices will continue to increase as
the United States continues to experience a dramatic increase in the
prevalence of obesity, diabetes mellitus, congestive heart failure, and
the onset of coronary artery disease at a younger age. While the use
of these devices has led to lower patient mortality rates and improved
quality of life, prudent concern for the compatibility of these devices
and other technologies exists. The IEPR data demonstrate that these
patients may receive EECP therapy with the same safety and efficacy
as those without these devices or rhythm disturbances, provided
their heart rate is controlled.  It is comforting to know that in the future
patients receiving EECP therapy  will not have significant compatibility
problems with these other cardiac care technologies. However, these
patients will require the same diligent monitoring as all EECP patients,
and some may need adjustment  of their medications or of their
ICD/pacemaker program parameters to facilitate EECP therapy and
optimize therapeutic benefit. 
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I E P R S i t e  S p o t l i g h t :
Shady Grove Adventist Hospital Cardiac Rehab and EECP Center, Rockville, MD

hady Grove Adventist Hospital (SGAH) Cardiac Rehab and
EECP Center is preparing to celebrate six years of  providing

EECP. Since September of 1998 we have successfully treated over
180 patients. 

Our center has gone through several transitions since its beginning.
We have all heard the "I remember when” stories – well we remember
when there wasn't any reimbursement for EECP. One of the 
first centers to offer EECP in the State of Maryland, EECP was
introduced into Adventist Outpatient Cardiac Services, a for 
profit entity of Adventist Healthcare. The patient assessment and
education room was appropriated from the Cardiac Rehab
Center to become our “EECP Center". At the time all of our
patients were self-pay. Not only was it a challenge to convince
patients to have EECP treatments since no one had ever heard
of it, but then we also had to
tell them that they had to pay
several thousands of dollars
out-of-pocket as insurance did
not cover it. For us it was a
great day when we heard
that Medicare was reimbursing
for EECP.

We’ve come a long way since
1998. In 2000 our Cardiac
Rehab and EECP Center
relocated to Shady Grove
Adventist Hospital, a community
hospital in the suburbs of
Washington, DC. We can treat
eight patients a day on our
EECP treatment system and have treated patients from Arizona
to Vermont.

Dr. Dennis Friedman, our Medical Director, has been a strong
supporter of EECP since we began. Dr. Friedman is an interventional
cardiologist who believes our patients deserve excellence in care –
the best of what's available for their particular condition, including
noninvasive treatments such as EECP. 

The success of our program is due in large part to our EECP
therapists. We have diverse backgrounds, and all are cross-trained
in Cardiac Rehab and EECP. Gail M. Driskill, RN, BS, Clinical
Coordinator of EECP, has been a Coronary Care/Cardiac Rehab
Nurse for 34 years. Barbara Courtney, Manager of SGAH's
Cardiac Rehab and EECP Center (and an EECP therapist), has an
MS in Exercise Physiology, is a Registered Clinical Exercise
Physiologist and is a Fellow of the American Association of

Cardiovascular and Pulmonary Rehab. Michael Payne has an MS
in Exercise Physiology/Cardiac Rehab and is a Certified Diabetes
Educator. Matt Desmond has an MS in Exercise Physiology. Jan
Shuman, RN (not in the group photo) has been a Critical Care and
Cardiac Rehab Nurse for over 30 years. Together we develop
creative ways to keep our patients comfortable to ensure they have
a successful treatment course.

Because we are part of the Cardiac Rehab Center our patients
benefit from all of the services available to our cardiac rehab
patients including risk reduction and relaxation classes and meetings
with the dietitian. After completing EECP most of our patients
participate in the Cardiac Rehab monitored exercise program.
Those that choose not to are encouraged to engage in a home
exercise program and are provided with home exercise guidelines. 

We participate in Phases 1 and 2
of the International EECP Patient
Registry (IEPR), which gives us the
opportunity to follow our
patients. In IEPR 1 our outcomes
data show that 80.6 percent
of our patients improved by
≥1 Canadian Cardiovascular
Society Angina Class (CCSC)
and thus far in IEPR 2, 92.7
percent improved by ≥1 class.
It’s wonderful to speak with the
patients three years after they’ve
completed their EECP treatment
and hear how well they are
doing. The patients appreciate

that you have taken the time to check on them. 

Witnessing the improvement in our patients is what keeps us
excited about EECP therapy. It is very gratifying to see a patient
that was not able to walk across the room without angina when
he/she began EECP therapy progress to walking on the 
treadmill and riding the Airdyne bicycle the week after 
completing EECP treatments.

Our Goal: to help our patients continue the improvement they
experience post-EECP  so they can enjoy the improved quality of
life EECP has returned to them.
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Managing the EECP Patient with a Pacemaker 

• The most frequent pacemaker challenge is the sudden increase in heart rate (sometimes as high as 120 bpm) due to the activation of
a DDDR pacemaker’s rate response mode. The motion during EECP therapy mimics exercise and the pacemaker responds accordingly.
The rate response can be deactivated and reactivated daily, before and after each EECP therapy session, or it can be deactivated for
the course of EECP therapy and reactivated once the course of treatment has been completed. The choice typically depends on the
reprogramming resources available at the EECP provider site and the patient’s needs and tolerance.

• The EECP therapy system may have difficulty triggering on a very wide QRS complex, or may “see” a prominent T-wave and trigger
on that instead of, or in addition to (i.e. double counting) the R-wave. Reversing the black and white ECG leads, trying different ECG
lead positions, and referring to the patient’s 12-lead ECG for the lead that has the narrowest QRS, a positively inflected R-wave and a 
minimal T-wave are ways to address these triggering challenges. 

• If the patient has competitive pacing between his/her intrinsic rhythm and a paced rhythm the EECP treatment system will pause at each
rhythm change as it “relearns” the ECG. Frequent rhythm changes can be uncomfortable for the patient and impact on the effectiveness
of the EECP therapy. Reprogramming the pacemaker to pace at a higher rate to override the intrinsic rhythm, decreasing demand
thresholds, or increasing sensitivity can help establish a regular rhythm. If overriding the intrinsic rhythm is implemented, reprogramming
before and after each treatment hour will likely be necessary as the patient may not be able to tolerate the higher paced heart rate for
extended periods of time.

(from l to r) Gail Driskill, Dr. Dennis Friedman, Barbara Courtney, Michael Payne, Matt Desmond

First Hour of EECP Last Hour of EECP
NAF AF NAF AF

Angina class (%): no angina 0 0 20.8 18.8
I 3.5 0.9 19.6 20.5
II 14.2 10.3 32.1 31.8
III 60.6 62.0 21.5 22.2
IV 21.6 26.8 6.1 6.8

NTG use (%) 70.1 72.9 39.9 33.7

Peak to peak ratio 0.78 ± 0.5 0.78 ± 0.7 1.00 ± 0.6 0.97 ± 0.8

Area ratio 0.95 ± 0.6 0.86 ± 0.6 1.23 ± 0.7 1.12 ± 0.7
P=NS for all

Recent Presentations:
European Society of Cardiology, Heart Failure Update 2004
Wroclaw, Poland • July 12-15, 2004

Comparison of Clinical Outcomes, Event Free Survival Rates in Patients with Severe
Left Ventricular Dysfunction Undergoing Enhanced External Counterpulsation and
Percutaneous Coronary Intervention

O Soran, ED Kennard, F Seltzer, SF Kelsey, H Cohen (on behalf of the IEPR investigators)

For EECP bibliographies visit:
the IEPR website: www.edc.gsph.pitt.edu/iepr/
the Vasomedical website: www.eecp.com

Form Compliance
IEPR-1

Six Months: 97%
One Year: 98%
Two Years: 96%
Three Years: 91%

INTERNATIONAL

Six Months: 87%
One Year: 87%
Two Years: 80%
Three Years: 70%

IEPR-2

Pre-EECP: 98%
Post-EECP: 100%
Six Months: 97%
One Year: 99%
Two Years: 100%

Special thanks and appreciation to:
Donna Gilligan, RN
Scripps Center for Integrative Medicine
La Jolla, CA 

for making the extra effort to bring the IEPR follow-up data up to date.
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Conclusions: Patients with AF receive the same clinical benefits from EECP therapy as patients without
AF, and EECP is well tolerated in AF patients. AF does not affect diastolic augmentation during EECP.

Dennis Friedman, MD, Medical Director  •  Barbara Courtney, MS  •  Gail Driskill, RN  
Michael Payne, MS  •  Matt Desmond, MS  •  Jan Shuman, RN

See Clinical Tips on page 5 for managing the EECP patient with
a permanent pacemaker.
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