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Summary

Background: In 1998, the International EECP Patient
Registry (IEPR) was organized to document patient charac-
teritics, safety, and efficacy during the treatment period, and
long-term outcomes. All centerswith EECPfacilitieswerein-
vited to join the voluntary Registry. The Registry population
comprisesall patients starting EECP therapy for trestment of
anginapectorisin participating centers.

Hypothesis: The study was undertaken to determine
whether EECP is a safe and effective trestment for patients
with anginapectorisregardless of their suitability for revascu-
larization by more conventional techniques.

Methods. After 18 monthsof operation, 43 clinical centers
representing over half of clinica stesusing the EECP system
contributed cases. The data reported here were collected be-
fore the first EECP treatment and upon completion of fina
treatment. EECP can be used for patientsineligiblefor either
coronary artery bypass graft (CABG) or percutaneous coro-
nary intervention (PCl), aswell asfor thosewho prefer nonin-
vasivetreatment to avoid or delay revascularization. Inthisre-
port, patients cons dered to be candidatesfor revascul arization
are compared with those not considered suitable.

Results: Of the 978 patients andyzed, 70% had Canadian
Cardiovascular Society Classification class 111 or IV angina
before starting treatment, and 62% used nitroglycerin. Most
(81%) had been previoudy revascularized, and 69% were con-
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sidered unsuited for either PCI or CABG at thetimeof Starting
EECP A full treatment course (usually 35 h) was completed
in 86%, of whom 81% reported improvement of at least one
anginaclassimmediately after thelast treatment.

Conclusion: Inabroad patient population, EECP hasbeen
shown to beasafe and effectivetrestment.

Key words. externa counterpul sation, anginapectoris, coro-
nary artery disease, registry

Introduction

Enhanced externa counterpulsation (EECP) isanoninva
sive anaogue of theintra-aortic balloon pump designedtoin-
crease myocardia perfusion pressure and decrease cardiac
workload. Based on smdll clinical series, the Food and Drug
Administration cleared EECPfor the treatment of myocardial
infarction, cardiogenic shock, and unstable and stable angina
in March 1995.1-2 Since then, the use of EECP for the treat-
ment of angina pectoris has continued to increase, based on
both scientific and anecdotd evidenceof efficacy inthispopu-
lation bothinthe United Statesand other countries. 3 Theuse
of EECPinthetrestment of patientswith cardiovascular dis-
easehasbeen reviewed by Soran et al 8 and by Soroff et al.®

In 1995, arandomized trial, the Multicenter Study of En-
hanced External Counterpulsation (MUST-EECP) trial was
begun.1% Enrollment was completed in 1997. In all, 139 pa-
tientswith coronary artery disease and chronic stable angina
pectoriswereassigned at random to either full-pressure coun-
terpulsation (Active-CP) or low-pressure counterpulsation
(Sham-CP). Patientswere masked to the treatment received.
The Active-CP patient group showed a statistically signifi-
cant post-trestment increasein exercise duration, increasein
time to ST depression, and a reduction in the frequency of
anginal episodes. The Sham-CP group demonstrated only an
increase in exercise duration. Between-group differences
were statistically different for timeto ST-segment depression
and anginacounts.

Theresultsof the MUST-EECPtrid confirmed that EECP
was a safe and effective treatment for patients with chronic
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angina. However, while patientsin MUST-EECP had to meet
grict criteriain order to beenrolled, they were not screened for
anatomic suitability or vascular responseto EECP, asdoing so
would have defested patient masking. Thetria populationwas
a so more homogeneousin demographicsand disease charac-
teristicsthan thewider patient community undergoing EECP
for thetreatment of chronicangina. Thus, apatient registry, the
International EECP Patient Registry (IEPR), wasinitiated in
1997 to document both the safety and efficacy of EECP and
thelong-term outcomein a heterogeneous consecutive series
of patients treated in the wider community. This report pre-
sents the methods used in this registry and the results of the
first 978 patientsenrolled.

Methods

Eachclinical center, whether hospital based or afreestand-
ingfacility using EECP asatrestment modality, wascontacted
by the sponsor and invited to join the Registry. The Regidtry is
purely voluntary, and there are no paymentsto either theclini-
cal centersor patientsfor participation. This report describes
the results obtained from the first 43 centersjoining the Reg-
istry. Overall responsibility for Registry procedures and poli-
ciesisgoverned by a Steering Committee with representatives
fromtheclinical centers, the Coordinating Center at the Uni-
vergty of Pittsburgh, and the sponsor (see Appendix 11). All
clinical centers have been approved by their Ingtitutional Re-
view Boardsfor participationinthe Registry (if required), and
patientsinthe Registry arerequired to giveinformed consent.

All Registry patients were treated with EECP® equipment
(Vasomedical, Inc., Westbury N.Y., USA) which consistsof an
air compressor, acontrol console, atreatment table, and three
pairs of pneumatic cuffs. Prior to a trestment session, these
cuffs are wrapped around the patient’s legs and buttocks. In
early diastole, pressureis gpplied sequentially from thelower
legsto the lower and upper thighsto propel both arterial and
venousblood toward the heart. Theresultisanincrease of di-
astolic blood pressure (diastolic augmentation) with retro-
grade aortic blood flow, aswell asanincreasein venousreturn
during diastole. At end diastole, air isreleased S multaneoudy
from all the cuffsto removethe external applied pressure, al-
lowing the compressed vessal sto reconform, thereby reducing
vascular impedance and decreasing cardiac workload. In gen-
erd, treatment isapplied 1 or 2 hdaily, 5 or 6 daysaweek, for
aminimumtotal of 35h.

The Regigtry aimsto collect dataon asbroad arange of pa-
tientsaspossible. Thecriteriafor entry areonly that the patient
giveinformed consent and haveat least 1 h of EECPtrestment.
Every center enrolls al consecutive patients entering treet-
ment with no exclusionsdueto demographics, clinical status,
or outcome.

Each patient is noted on a screening log maintained at the
clinical centers. Thelogsare sent monthly viafacsmiletrans-
mission to the Coordinating Center. The screening log serves
asaqudlity control measure ensuring that the Registry records
all patients being treated. Because of the voluntary nature of

the Registry, carewastaken whileformulating the datacollec-
tion methods to keep data collection smple by limiting the
number of formsand dataitemsrequired. Beforethefirst hour
of treatment, aone-page form iscompleted describing demo-
graphics, medica history, disease characteristics, and symp-
toms. At thelast hour of treatment, another singlepageformis
completed describing thelength of treatment, the degree of di-
agtolic augmentation achieved (theratio of diastolictosystalic
areaasmeasured by finger plethysmography), untoward clin-
ical events, and symptomatology. A patient is considered to
have not completed afull treetment course under thefollowing
circumstances. a medica event disrupted EECP treatment,
the patient chose to discontinue treatment, or the patient
missed five consecutive trestmentsfor any reason. Subsequent
to thelast trestment, follow-up by telephone contact occursat
6 months, and 1, 2, and 3 years. The follow-up form records
clinical events, hospitalizations, and anginal status. The pa
tient’squality of lifeisassessed at each contact by meansof a
three-item questionnaire ng current quality of life,
health status, and satisfactionwith quality of life. Each qudity-
of-lifemeasureisrated by the patient on afive-point scdeon
which 1 representsthe best and 5 the poorest rating. Each data
itemisdefinedindetail inaManual of Operationsprovided to
every center, and every center istrained individually for data
collection by means of a telephone conference call between
the Coordinating Center and the clinical center coordinators.
All formsarefaxed to the Coordinating Center at the Univer-
Sty of Pittsburgh for dataentry and processing.

The primary outcome measureis exertiona anginastatus,
asgauged by the Canadian Cardiovascular Society Classificar
tion.1! Other measuresincludethe number of anginaepisodes
and nitroglycerin intake per week as reported by the patient.
Toaffordinsight astowhether particular categoriesof patients
might be more or less responsive to EECP, the Registry ana-
lyzesimportant subgroups. For thisreport we compared those
who were judged not suitable for revascularization by more
conventional techniques such as coronary artery bypassgraft
(CABG) or percutaneous coronary intervention (PCl), and
thosewho were considered suitable, but chose EECPto delay
or avoid revascularization . Chi-squaretestsand t-tests, asap-
propriate, are used to compare patients who are and are not
revascularization candidates. A two-sided p value of <0.05
wasdeemed statigticaly significant.

Resaults

Attheend of thefirgt 18 monthsof operation, therewere43
centers in the Registry, including four from outside North
America, with atotal of 1,246 patients enrolled. A listing of
centersisshownin Appendix |1. Compliance hasbeen excel-
lent, with 98% of al pre-EECPformsand 93% of post-EECP
formshaving been completed. From January 1, 1998, to April
30, 1999, therewere 978 patients entered into the Registry for
whom dataat basdline (including revascul arizetion status) and
at completion of treatment wereavailable. Thesepatientsform
thebasisof thisreport.
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BasdineChar acteristics

Enhanced external counterpulsation is atherapy used pri-
marily for treatment of chronic anginapectorisin patientswho
ether arenot suitablefor more conventiona formsof revascu-
larization or have been previoudly revascularized but havere-
current symptoms. The characteristics of the patient popula-
tionreflect this, with 671 (68.6%) considered to benot suitable
candidates for conventiona revascularization at the time of
commencing EECPtherapy. Theremaining 307 patientshave
beenjudged suitablefor either PCl or CABG, but havechosen
EECP to avoid or postpone invasive revascularization. Of
thosewho were candidates, 68% wereregarded assuitablefor
PCI and 85% as suitablefor CABG with 17% suitablefor &i-
ther procedure. The baseline characteritics of patients not
candidatesfor revascul arization were compared with suitable
candidatesin Tables| and 11. Overall, the patients had amean
ageof 66.2 years(range 31-97 years) and were most frequent-
ly white (92%) and male (76%). They had long-standing coro-
nary diseasewith amean duration sincediagnosisof 9.5 years.
Multivessel coronary disease was present in 78% of patients.
Demographic characteristics were smilar for the candidates
and thenoncandidates.

Over 80% of the patients had previous revascularization
with either PCI or CABG, and 7% had had a previous course
of treatment with EECP beforethe Registry was started. Other
relevant medica history included a previous myocardia in-

farction in 68% of patients, congestive heart failure in 28%,
and noncardiac vascular diseasein 32%. Risk factorsfor coro-
nary disease occurred with high frequency; family history of
coronary artery diseasein 74%, diabetesin 40%, hypertenson
in 68%, hyperlipidemiain 75%, and a history of smoking in
71%. It wasnot surprising that, compared with the candidates,
the patientswho were not candidatesfor revascul arization had
amore unfavorable disease profile, with significantly higher
proportions having previous revascul arization, prior myocar-
did infarction, congestive heart failure, and noncardiac vascu-
lar disease. However, the prevalences of traditional CAD risk
factorsweresimilar inthetwo groups.

Anginastatus and extent of coronary disease are shownin
Tablell. Over 69% of patients had Canadian Cardiovascular
Society Classification (CCSC) class |l or 1V angina, with a
mean of 8.6 episodesof anginaper week. Thosewho werenot
revascul arization candidates had significantly worse angina
classfication, significantly lower |eft ventricular gjection frac-
tions, and were significantly more likely to have multivessdl
disease. Nitroglycerin (sublingua or spray) was used by 62%
with amean frequency of 8.8 timesaweek. Nitroglycerinus-
age was much higher in the group who were not candidates
(68 vs. 50%, p<0.001).

Quality of life a the beginning of EECP treatment was
poor. Only 34% of noncandidates and 52% of revasculariza-
tion candidatesrated their health asgood or excellent (1, 2, or
3onthe5 point scal€). Thisdifferencewas atigticaly sgnif-

TaBLE | Basdlinecharacteriscsof patients
Not candidates Candidatesfor All
for revascularization revascularization patients
Number of patients 671 307 978
Age(years) 66.2+10.6 66.3+10.3 66.2+10.5
Age>65years 58.2 58.7 584
Malegender 74.3 785 75.6
Whiterace 93.0 89.8 920
Medical history
Duration of CAD (years) 10.3+80 7877 95+80
Prior PCI b 63.4 56.3 61.2
Prior CABG? 67.2 39.7 58.6
Prior PCI or CABG?2 86.3 69.7 811
Previous EECP treatment 72 75 73
Prior M| @ 70.1 56.9 68.3
Congestive heart failure? 3R2 17.7 217
Noncardiac vascular disease? 319 326 321
Risk factors
Family history of CAD 739 75.3 74.3
Diabetes 404 39.0 40.0
Hypertension 685 66.9 68.0
Hyperlipidemia 75.8 737 75.2
Smoking (present or past) 713 716 714

All dataare percentages unless otherwise sated.
ap<0.001, P p<0.01 testing candidates against noncandidates.

Abbreviations: CAD = coronary artery disease, M1 = myocardia infarction, PCI = percutaneous coronary intervention, CABG = coronary artery

bypassgraft, EECP = enhanced external counterpul sation.
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TaBLE || Diseasedtatusat start of EECPtreatment

Not candidates Candidatesfor All
for revascularization revascularization patients

Number of patients 671 307 978
Anginacharacteristics®
CCSCclass

| 36 9.8 55

Il 235 217 24.8

1 499 44.0 481

v 230 186 21.6
Ungtable® 33 10 28
LVEF%—mean? 44.8+13.6 498+ 123 46.4+134
LVEF <35%" 19.8 105 16.9
Anginaepisodes/week (mean) 94+14.0 6.8+12.2 86+135
Nitroglycerinuse? 67.7 495 62.0
Vessd disease?

Noneor single 18.2 30.6 220

Double 259 299 271

Triple 55.9 395 50.9

Dataare percentages unless otherwise noted.
ap<0.001, P p<0.01, ¢p < 0.05 comparing noncandidateswith candlidates.
Abbreviations: CCSC = Canadian Cardiovascular Society Classification, LVEF = left ventricular gectionfraction. Other abbreviationsasin Tablel.

icant (p<0.001). Similar differenceswere seeninthequality Post EECP Results
of liferating (rated good or excdl lent by 48% of noncandidates

vs. 65% of candidates, p<0.001), and satisfactionwith quali- The post EECP results for patients completing treatment
ty of life (rated good or excellent by 45% of noncandidatesvs. are shown in Table I1l. Similar proportions of both groups
58% of candidates, p<0.001). completed treatment (84.1% for those not candidates and

TaBLE Il Post EECP outcomefor patientswho completed treatment

Not candidates Candidatesfor All
for revascularization revascularizaion patients
Number of patients 564 261 825
(% of total Sarting trestment) 841 85.0 84.4
Hoursof treatment (mean) 37.3+7.0 37.2+78 37.3+7.2
Post EECP outcome
Diastolic augmentation ratios (mean)
First hour area 0.96+0.58 1.01+0.57 0.98+0.57
Last hour area? 1.26+0.74 149+ 0.82 1.33+£0.77
Anginastatus
Noangina 17.2 230 19.0
CCSCclassP
I 328 429 36.0
Il 35.6 253 324
1 110 73 9.8
\ 34 15 28
Anginadecreased>=1class 79.8 835 81.0
Decreasein anginaepisodes/week (mean) © 71+127 47+91 6.4+12.6
Nitroglycerin discontinued © 58.6 711 61.7
Quality of life (patient assessment)
Hedthimproved 67.9 66.3 67.4
Quality of lifeimproved 63.1 63.6 63.3
Satisfactionimproved 67.7 64.4 66.7

Dataare percentages unlessotherwiseindicated.
ap<0.001, P p<0.01, ¢p<0.05 comparing noncandidateswith candidates.
Abbreviationsasin Tablel.
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Fic.1 Distribution of anginaclassafter enhanced external counter-
pulsation (EECP) treatment for each angina class before treatment
(al patientswho finished trestment n = 825).

85.0% for thosewho were candidates). Patientsfailedto com-
plete treatment for a number of different reasons; a medical
event occurred which disrupted EECPtreatment, or the patient
chose to discontinue treatment (usualy due to vacation, or
time pressures of work).

For patients completing treatment, there wasasignificant
difference between the two groupsin the mean diastolic aug-
mentation arearatio (diastolic/systolic areaunder the curve)
achieved. Petientswho were candidatesachieved amean area
ratio of 1.5, compared with 1.2 for those not candidates,
p<0.001. However, both groups of patients reported much
improved anginal functiona status post EECP, as evidenced
by adecreasein at least one CCSC angina class (83.5% of
candidatesvs. 79.8% of noncandidates, p=NS), amean de-
crease in angina episodes per week (4.7 for candidates vs.
7.1% for noncandidates, p<0.05), and asubstantia decrease
inuse of nitroglycerin (71.1% of candidatesusing nitroglyc-
erin had discontinued its use by the end of EECP, vs. 58.6%
of noncandidates, p<0.05). The changein anginaclassfrom

TaBLE IV Eventsduring EECPtreatment

pre- to post-EECP treatment is shown in Figure 1 for all pa-
tientscompleting treatment.

Quality of LifeMeasuresPost EECP

After treatment, quality of lifewasranked good or excellent
by 86% of noncandidatesand 92% of candidates, and satisfac-
tionwith quality of lifewasranked good or excellent by 83%
of noncandidates and 90% of candidates. These differences
were statistically significant (p<0.05for al three measures).
However, amore sengtive indicator of changesin quality of
lifeisthe differencein reported quaity of life pre-and post-
EECP trestment (as shown in Teble I11). Here there were no
satistically significant differences between the two groups.
Overdll there wasan improvement in health statusfor 67% of
patients, inquality of lifefor 63%, andin satisfaction with life
for 67%.

AdverseEvents

The overall adverse event rate was low, with only 11 pa
tients (1.1%o) reporting withdrawal from trestment because of
aserious cardiac event (death, myocardia infarction, CABG,
or PCI). These serious events occurred after amean treatment
timeof 19 h, and noneoccurred within 48 h of atreatment ses-
sion. Clinicd eventswerecited asthereason for discontinuing
treatment in 43.8% of the patients withdrawing. The other
withdrawalswere reported as being dueto the patient’s deci-
sion. Theclinica events reported in these patients are listed
inTablelV. Therewere no Satistically significant differences
between the two groups of patients. Clinical eventsincluded
unstable angina (2.4%), congestive heart failure (2.1%), and
myocardia infarction (0.4%). Revascularization by conven-
tiond means (CABG 0.5% and PCI 0.3%) aso occurred even
among those patients initialy judged to be unsuitable for

Not candidates Candidatesfor All
for revascularization revascularization patients

Number of patients 671 307 978

N % N % N %
Death % 2 0.3 0 0.0 2 0.2
Unstableangina% 16 24 7 23 23 24
Myocardid infarction % 3 04 1 03 4 04
Congestive heart failure% 18 27 3 10 21 21
CABG% 2 0.3 3 1.0 5 05
PCI % 3 04 0 0.0 3 0.3
Other cardiac % 11 1.6 4 13 15 15
Skin breskdown % 8 12 3 1.0 11 11
Musculoskeletal % 14 21 7 2.3 21 21
Other medicd % 39 5.8 14 46 53 54
Dataare percentages.
Eventsarenot exclusive.

Abbreviationsasin Tablel.
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revascul arization. Events specific to EECP and that interrupt-
ed treatment included problemswith skin abrasion (1.1%) and
musculoskeletal problems (2.1%). The event rate for other
noncardiac medica eventswas5.4%.

Discussion

Theresults presented hererepresent the largest reported se-
ries of consecutive patients trested with EECP for chronic
anginapectoris. These patientsshow aprofileof long-standing
coronary disease, with chronic anginaunrelieved by medical
means or conventional revascularization. A small number of
pati ents presented with unstableangina, the majority of whom
were not candidates for other revascularization treatment.
Concomitant diseasessuch ascongestive heart faillureand dia-
beteswerefrequent. Themgjority of the patientswere not con-
sidered candidates for conventional revascularization at the
start of the EECP treatment. Of the patients considered suit-
able candidatesmany had dready had either surgical or percu-
taneousrevascularization previoudy. Theregistry collectsdata
concerning previous revascul ari zations but not detail sregard-
ing the outcome of procedures.

Most patients, regardless of whether or not they were con-
sidered suitable for conventional revascularization proce-
dures, experienced relief of anginaafter acomplete course of
EECPtreatment. Petientsreported decreasesin the number of
angina episodes and use of nitroglycerin, aswell aslessre-
gtriction because of anginaas measured by the CCSC class.
Quadlity of lifewasasoimproved for the mgjority, along with
this increase in angina class. These initid results from the
|EPR are consistent with those obtained in previoustriadlsand
observationa studies, including the findings of the MUST-
EECPtrid, that EECPtrestment isasafeand effectivemethod
for reducing chronic angina Thefact that therewerefew ad-
verseeffectsof EECPisimportant.

Theresultsof thequality of lifemeasuresa so areconsistent
with those of the MUST-EECP trid2 and a previous psy-
chosocia study that showed the considerableimprovement in
well being of patientsafter treatment with EECP13

Inthe 32% of Regigtry patientswho were deemed to be can-
didatesfor either PCl or CABG, but had instead chosen to be
treated with EECP, the mgjority tolerated EECP well and
showed considerable reduction in angina at the end of treat-
ment. Only three of these patients stopped EECP and under-
went surgical revascularization beforethe completion of EECP.

Another important issueisthat 15% of the patients starting
EECPtherapy did not completethe prescribed course of tregt-
ment. In many of these cases, interrupting noncardiac medical
events caused termination of EECP treatment. Determining
which patients are more likely to not complete trestment and
whether these patients return to complete EECP after resolu-
tion of their medica problems, will beanimportant god of the
Registry. The EECP therapy, while noninvasive, istime con-
suming for the patient and requires daily attendance for many
weeks. This can be burdensomefor some patients, either be-
cause they are currently employed and cannot obtain there-

quired leavetime, or because they are dependent on othersto
providetrangportation. The question of whether these patients
subsequently return for treatment will be addressed. Further-
more, it would beimportant to know whether shorter intervals
of EECP could be aseffectiveinimproving anginal status.

Whether the benefits of EECP persist after the end of the
course of treatment and if S0, for how long, iscrucia. A study
by Lawson et al .2 demonstrated a 3-year sustained benefit in
patientsasmeasured by stressthallium test and anginal status,
and patients at 5 years demonstrated morbidity and mortality
comparable with those undergoing CABG.1 Of the patients
inthe MUST-EECPtrid, 70% showed qudlity of life benefits
at 1 year.2 The Registry will follow all patientsfor at least 3
years to determine whether these sustained benefits, seenin
theprior studieson small numbersof patients, arereplicatedin
everyday clinica use.

Limitations

A primary limitetion of thisanalysisisthelack of acontrol
group to assessthe extent of the reported improvement dueto
other interventions or to the“ placebo effect” that may be ex-
pected with apopulation of symptomatic patientsenthusiastic
about anewly emerging treatment. An observationd registry
study cannot directly address whether the treatment benefit
observedinthe MUST-EECPrandomizedtria extendstothe
entire EECP population. However, the Registry does doc-
ument the safety of the approach and suggestsabenefitina
wider range of patientsthan hasbeen vaidated with random-
izedtrias.

Conclusions

Enhanced external counterpulsation hasbeenshowntobea
safe and effective treatment for the reduction of chronic angi-
nain a heterogeneous group of patients, including those for
whom more conventional revascularization techniquesarean
dternative. Adverse events occur infrequently during the
course of trestment. Events specifically associated with the
treatment itself (musculoskeletd painsand problemswith skin
abrasion) also had alow rate of occurrence and infrequently
were severe enough to cause discontinuation of therapy.

Appendix |

Current IEPR Clinical Sites, Investigators, and
Coordinators

Advanced Heart Care, Paris, TX: Jeffrey Gladden, M.D.,
GinaPritchard, N.P; Adventist Outpatient Cardiac Services,
Rockville, MD: Dennis Friedman, M.D., Nancy Lauzon,
R.N.; Heartgen Midtown, Indianapolis, IN: Stanley Adkins,
M.D., ShawnaToombs, R.N.; Ash Heart Center, New York,
NY: Patrick Fratellone, M.D., Spencer Liebman, EIM.T.;
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Bahamas Heart Inditute, Nassau, Bahamas. C. Dean
Tseretopoulos, M.D., Jannette Martin-Isaacs, R.N.; BCS
Heart, College Station, TX: W. Richard Cashion, M.D.,
Michael Muehlendorf, L.V.N., Mallisa Karonka, L.V.N.;
Beaumont Hospital, Dublin, Ireland: Prof. John Horgan,
Deirdre Dodd, R.N.; Brookville Hospital, Brookville, PA:
Jivan Patel, M.D., Jeanna Reinard, L.PN.; Cardiac Disease
Specidists PC, Atlanta, GA: Harvey Sacks, M.D., Shelley
Halt, R.N., C.C.R.N.; Cardiology and Medicine Associates,
Inc., Vero Beach, FL: Nancy Cho, M.D., Joanne Giordano,
L.PN.; Cardiology Associates, Johnson City, NY: Richard
Ryder, M.D., Deborah Norris, R.N.; Centra Arkansas
Cardiology, N. Little Rock, AR: CharlesR. Caldwell, M.D.,
Karen Schales, L.PN.; Central Cardiovascular Associates,
Pittsburgh, PA: Thomas Pinto, M.D., Louanne Tempich,
L.PN., R.C.V.T.; Chandra Cardiovascular Consultants, Da-
kota Dunes, SD: Yunus Moosa, M.D., Mary Schaumacher,
R.N.; Christ Hospital and Medical Center, Oak Lawn, Il:
Marc Silver, M.D., Carol Pisano, R.N.; Central Maine Med-
ical Center, Lewiston, ME: Mark Lanzieri, M.D., Emily
French, R.N., Carol Domingue, R.N.; ColumbiaPresbyterian
Medical Center, New York, NY: Rohit Arora, M.D., Michael
Timoney, E.M.T., Nicole Baron; Consultantsin Cardiology,
Inc, Erie, PA: James P. MacKrdll, M.D., Sylvia Rumberger,
R.N.; Desert Cardiology of Tuscon, Tucson AZ: Brenda
Peart, M.D., Julie Jenkins, C.C.R.N.; EECP Center of Neva-
da, LasVegas, NV: Matthew McMahon, D.O., LindaOlson,
C.V.T., Kathleen Sponsdller; EECP Center of Northern
Virginia, Reston, VA: Kenneth Brooks, M.D., Elizabeth La
Rose, R.N.; EECP Center of Northwest Ohio, Toledo, OH:
James Roberts, M.D., Jean French; EECP Center of South
Florida, Hollywood, FL: Jonathan Jaffe, M.D., Dimitri
Pyrros, M.D., Scott Elrod, E.M.T.; EECP of Nassau, Valey
Stream, NY: Edward Davison, M.D., Janet Hyland, R.N.,
Diane Bonagura, R.N.; Falmouth Cardiology, Famouth,
MA: Bruce Levy, M.D., Joanne Madden, R.N., B.SN.;
Fundacion Clinica Shaio, Bogota, Colombia: Daniel 1saza-
Restrepo, M.D., Susana Reyes, Heart Care Clinic of Arkan-
sas, LittleRock, AR: CharlesFitzgerdd, M.D., BarbaraWall,
R.N.; Heart Centersof America, LLC, Portland, OR: Ronald
W. Schutz, M.D., Brenda L.P. Hammock, R.N.; HeartGen
South, Indianapolis, IN: Stanley Adkins, M.D., Mary Ann
Adkins, Pam Ward, R.N.; HeartGen North, Indianapoalis, IN:
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