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Background

m Several studies have demonstrated that
exercise training improves functional
capacity in patients with heart failure:

e Increased exercise capacity
e Improved quality of life
e Improved biomarkers

Belardinelli R et al. Circ 1999; 99:1173-1182; Coats AJ et al. Circ
1992: 85:2119-2131; Hambrecht R, et al. 3 Am Coll Cardiol 1995;
25:1239-1249; McKelvie RS. Heart Fail Rev 2008; 13:3-11.
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Influence of Exercise Training on Mortality

Belardinelli
Brosseau
Giannuzzi 1997
Giannuzzi 2003
Hambrecht 1998
Hambrecht 2000
Johnson
Keteyian

McKelvie
Wielenga

Willenheimer
Fixed Combined (11)

Favors Exercise Favors No Exercise

Meta-analysis 11 studies (729 subjects)
HR = 0.61 (95% CI: 0.37, 1.02), P=0.06

Smart N et al. Am J Med 2004;116:693-706.
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Limitations of Prior Studies

= Relatively small
= Majority single-center

= Underpowered to evaluate mortality and
morbidity

m Lack of adequate control groups

= Limited safety data
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HF-ACTION Primary Hypothesis

Patients with left ventricular systolic
dysfunction and New York Heart Association
class llI-IV symptoms who undergo exercise
training in addition to usual care will have a
20% lower rate of all-cause death or
hospitalization (primary endpoint) over two
years than patients who receive usual care
alone.

Whellan DJ, O’'Connor CM, Lee KL et al. Am Heart J 2007:;153:201-211.
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HF-ACTION Secondary Endpoints

m CV mortality + CV hospitalization
s CV mortality + HF hospitalization
= Mortality

m Safety

m Exercise capacity

s QOL

m Cost
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Study Design

Chronic heart failure, NYHA Class lI-IV, LVEF = 35%,
optimal HF medical therapy, capable of exercising

l

Pre-randomization CPX and ECHO

1

Randomization 1:1

(Stratified by center and HF etiology)

4/\>

Usual Care vedlanh ollow ipiZ o1y ears Exercise Training

Whellan DJ, O'Connor CM, Lee KL et al.
Am Heart J 2007;153:201-211.
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Treatment Groups

Usual Care
Optimized medical treatment
Patient education
Phone calls

Exercise Training
Optimized medical treatment
Patient education
Phone calls
Supervised training
Home training

DUKE UNIVERSITY MEDICAL CENTER

Duke Clinical Research Institute @
(="



Statistical Power / Sample Size

The study was designed to provide 90% power to
detect a 20% | over 2 years if patients were
compliant with the exercise intervention

Assumptions:
e Annual event rate of 30% in the usual care group

e Non-adherence rates of 30% in the first year of follow-up
and 12.5% annually thereafter

e Annual crossover rate of 5% from usual care to exercise
e Planned median follow-up of 2.5 years

To account for non-adherence and crossover, the
study was actually powered to detect an 11% |

Two-sided a = 0.05

Target sample size 3000; later reduced to 2300 based
on higher than projected aggregated event rate
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Statistical Analysis

= Intention-to-treat

m Treatments compared using time-to-event
analysis based on the log-rank test, stratified
by HF etiology

= Relative risks derived from Cox proportional
hazards model, reported as HR (95% CI)
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Adjusted Analysis

Prespecified in protocol (secondary)

Adjustment for highly prognostic factors may
improve the accuracy of the estimated treatment

effect.

Strongest prognostic factors for the primary
endpoint, selected without using treatment
information

CPX duration

LVEF

Beck Depression Inventory

History of atrial fibrillation and flutter
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Baseline Characteristics

Usual Care
N=1172

Exercise Training
N=1159

Age,y*

59 (51, 68)

59 (51, 68)

Female, %

27

30

African American, %

Ky

33

NYHA Class, % Il /Il / IV

64/35/1

62/36/1

LVEF, % *

25 (20, 30)

25 (20, 30)

Ischemic etiology, %

51

52

Diabetes, %

Ky

33

Afib/flutter, %

21

21

History of Stroke, %

11

10

BMI, kg/m?*

30 (26, 35)

30 (26, 35)

Serum Creatinine, mg/dL *

1.2 (1.0, 1.5)

1.2 (1.0, 1.5)

Peak VO, , mL/min/kg *

14.5 (11.6, 17.8)

14.4 (11.3, 17.6)

CPX duration, minutes *

9.7 (7.0, 12.1)

9.5 (6.9, 12.0)

*Median (25th, 75t)
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Baseline Medications and Devices

92% 95% B Usual Care
B Exercise Training
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Exercise Training: Minutes Per Week
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Median Change in 6-Minute Walk and
Cardiopulmonary Exercise (CPX) Tests

Usual

I *
Baseline to 3 months Care

Exercise
Training

P-value

6-minute walk distance (m) 5

20

<0.0001

CPX exercise duration (min.) 0.3

1.5

<0.0001

Peak VO, (mL/min/kg) 0.2

0.6

<0.0001

Usual

Baseline to 12 months*
Care

Exercise
Training

P-value

6-minute walk distance (m) 12

0.26

CPX exercise duration (min.) 0.2

<0.0001

Peak VO, (mL/min/kg) 0.1

<0.0001

* Complete case analysis
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All-Cause Mortality or All-Cause Hospitalization
0.8

0.7;
0.6;

@
+ 0.5
14
+ 0.4
@

I.I>J 0.3 (Primary) HR 0.93 (95% CI: 0.84, 1.02), P = 0.13

*Adjusted HR 0.89 (95% CI: 0.81, 0.99), P = 0.03
0.2;

- Usual Care

- EXxercise

05 1 15 2 25
Years from Randomization

* Adjusted for key prognostic factors
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CV Mortality or CV Hospitalization
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HR 0.92 (95% ClI: 0.83, 1.03), P = 0.14
*Adjusted HR 0.91 (95% CI: 0.82, 1.01), P = 0.09

=
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- Usual Care

=
N

- Exercise

0 0.5 1 1.5 2 2.5
Years from Randomization
* Adjusted for key prognostic factors
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CV Mortality or HF Hospitalization
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HR 0.87 (95% CI: 0.75, 1.00), P = 0.06
*Adjusted HR 0.85 (95% CI: 0.74, 0.99), P = 0.03

- Usual Care

=
-

- EXxercise
0 0.5 1 1.5 p 2.5
Years from Randomization
* Adjusted for key prognostic factors
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All-Cause Mortality

HR 0.96 (95% CI: 0.79, 1.17), P = 0.70
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Subgroup Analysis

Subject Group N HR Interaction P-value

All Subjects 2331 0.93 -4
Age 0.69

<70 1896 0.92
>70 435 0.96 '1'
Sex

Female 661 0.83
Male 1670 0.97

Etiology of HF
Ischemic 1197 0.94 o
Non-ischemic 1134 0.91 —a-H

Baseline NYHA Class
| 1477 e
/v 854 — —

LVEF
<25 1217 o
>25 1110 =

History of MI
No 1352
Yes 979

=
| ® o |
On ACE-inhibitor
No 595 —e—
e

Yes 1736

0’ . 20
Exercise Better Usual Care Better
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Serious Adverse Events

Usual Care | Ex Training
N=1172 N=1159

At least one CV event * 40% 37%

At least one ICD firing 23% 22%

Hospitalized after physical activity 2% 3%

Hospitalized for fracture of hip/pelvis 0.6% 0.3%

Deaths identified as possibly occurring 0.4% 0.4%
within 3 hours of physical activity

*Worsening HF, MI, unstable angina, serious adverse arrhythmia, stroke, TIA
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Limitations

- Suboptimal adherence in the exercise
training group and physical activity by
the usual care group may have
diminished the benefit of exercise
training

- Blinding of subjects and research
personnel not possible

- Core labs blinded
- Clinical Endpoint Committee blinded
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Conclusions

m HF-ACTION is the largest randomized
trial of exercise training in patients
with heart failure.

= Regular exercise training is safe in
patients with heart failure.

m Exercise training provided modest
improvements in physiologic
endpoints.
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Conclusion (continueq)

s Based on the main analysis adjusted for HF
etiology, exercise training produced a modest,
non-significant decrease in the primary endpoint
(all-cause mortality or all-cause hospitalization)
and key secondary clinical endpoints.

In protocol-specified analyses adjusted for
prognostic factors, the treatment effect was
statistically significant for the primary endpoint
and for the secondary endpoint of CV mortality or
HF hospitalization.
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Conclusion (continueq)

Based on the safety of exercise training
and the modest reduction in clinical events,

the HF-ACTION study results support a
prescribed exercise training program for

patients with reduced LV function and HF
symptoms in addition to evidence-based
therapy.
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Back up slides
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Usual Care Crossover

Participating in any formal or non-formal
exercise program

23% said yes on all calls first 3 months
8% said yes on all calls after 3 months

Estimated that usual care group exercising 30%

of the time based on phone call data.

Median Time Exercising based on PAQ
6 months: Vigorous - 0, Moderate - 0, Walking - 65
12 months: Vigorous - 0, Moderate - 0, Walking - 75
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Surveillance Measures, First Nine Months

Surveillance Measures Usual Care Exercise
(all measures calculated per Group Group
month) (N=961) (N=981)

Completed HF-ACTION phone 1.68 (1.15, 1.96) 1.73 (1.26, 2.03)
calls’

Patients with at least one 533 (60%) 652 (70%)
provider contact?in 9 months

Patients with at least one 311 (36%) 383 (43%)
contact resulting in medication?®
change

Patients with at least one 134 (16%) 168 (19%))
contact resulting in increased
diuretic dose

Patients with at least one 55 (6%) 79 (9%)
contact resulting in decreased
diuretic dose

1. Phone calls the study coordinator makes to the patient per protocol.
2. "Provider contacts" refers to times in which the patient, the patient's family/friend, study personnel, exercise
trainer, etc., have contacted the patient's provider due to changes in the patient's health or symptoms.

. Changes to medications other than diuretics.
Duke Clinical Research Institute {“
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Exercise Training Program

Training Location Week* Sessions Aerobic Intensity Training
Phase /[ week  minutes (% HR reserve) Mode

Initial 15-30 60% Walk/Cycle
supervised

Supervised Clinic 3-6 70% Walk/Cycle

Supervised Clinic&  7-12 3&2 70% Walk/Cycle
& Home Home

Maintenance  Home  13-end 60-70% Walk/Cycle

*Week intervals shown are goals and may vary for individual participants.

Duke Clinical Research Institute {% V= @'[TI'DW
(="

DUKE UNIVERSITY MEDICAL CENTER




Eligibility Criteria

m Exclusion
e Age <18 yrs
e Comorbidity that

m Inclusion
LVEF <35%
NYHA class II-IV

s Exclusion (cont).
e EXxercise training

Optimal HF therapy
at stable doses for
6 weeks

Interferes with
exercise training

Major CV event or
procedure <6
weeks

Expected cardiac
transplant

HF due to
uncorrected
primary valvular or
congenital heart
disease

WhellanDJ;-O'Connor-CM; Ltee Kl-et-al-—AmHeart 3-2007:153:201=211-
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>1x/wk at
moderate/vigorous
Intensity

Devices that limit
attainment of target
heart rates

Exercise testing
results that indicate
exercise training
may be unsafe




Protocol-Specified Adjusted Analyses

Adjusted For:

Hazard
Ratio

95% ClI

P-value

All-cause mortality and hospitalization (primary)

HF etiology '

0.93

0.84, 1.02

Prognostic factors

0.89

0.81, 0.99

CV Mortality and CV hospitalization

HF etiology

0.92

0.83,1.03

Prognostic factors

0.91

0.82, 1.01

CV Mortality and HF hospitalization

HF etiology

0.87

0.75,1.00

Prognostic factors

0.85

0.74, 0.99

1 specified as primary analysis
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Clinical Outcomes

Usual
Care
N=1172

Exercise
Training
N=1159

HR
(95% ClI)

All-cause mortality or
hosp, N (%)

796 (68%)

759 (65%)

0.93
(0.84, 1.02)

CV mortality or CV
hosp, N (%)

677 (58%)

632 (55%)

0.92
(0.83, 1.03)

CV mortality or HF
hosp, N (%)

393 (34%)

344 (30%)

0.87
(0.75, 1.00)

All-cause mortality,
N (%)

198 (17%)

189 (16%)

0.96
(0.79, 1.17)

CV mortality,
N (%)

143 (12%)

131 (11%)

0.92
(0.74, 1.15)

Duke Clinical Research Institute
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Change in NYHA Class From Baseline to Most
Recent Follow-Up

M Usual Care
B Exercise Training

0 =0.03
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Guideline Positions on Exercise Training In
Heart Failure

= ACC/AHA

e Exercise training is beneficial as an adjunctive
approach to improve clinical status in ambulatory
patients with current or prior symptoms of HF and
reduced LVEF (Class I, Level of Evidence B).

Hunt SA et al. Circ 2005;112:e154-e235

m ESC

e EXxercise training is recommended, if available, to
all stable chronic HF patients. (Class I, Level of
Evidence B).

Dickstein K et al. Eur Heart J 2008;29:2388-2442.
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Comparison of Background Therapy:
HF-ACTION, Val-HeFT, and CHARM

B HF-ACTION
B CHARM
O Val-HeFT
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75%

50%
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Study Organization

NHLBI - - - DSMB

Executive
Committee

CPX
Steering _~—" Core Lab
Committee

Coordinating

Center N ECHO
Core Lab

, \ Adherence

Exercise Core Lab

Training

Regional Core Lab
Site - Centers [

Site ~.

/ ~
Site | Site
Site

Whellan DJ, O’'Connor CM, Lee KL et al.. Am Heart J 2007:153:201-211.
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Prior CV Procedures

Usual Care Exercise
Training
N=1172

N=1159
Hospitalization within 6 40 39

months, %
PTCA/Stent, % 22 24
CABG, % 25 26

Duke Clinical Research Institute
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Comparison of Adherence in HF-ACTION and
Other Randomized Trials

Trial

Adherence Methodology

Adherence Findings

HF-ACTION

Follow-up phone calls and
Physical Activity
Questionnaire

29-42% performing exercise training as
prescribed after month 3

Evangelista
et al; JCF
2005

Pedometers (10%
improvement in scores)

20/38 (53%) patients found to be adherent

Corvera-
Tindel et al;
AHJ 2004

Pedometers (actual
walking time/prescribed
time)

Overall mean compliance 74.3 * 37%
(N=42 in exercise training arm)

McKelvie RS
et al; AHJ
2002

Pre-randomization
screening

43% attended >80% of sessions, 16%
attended <50% of sessions. Pts exercised
2.3 £ 0.4 sessions/wk during the 15t mo
and 1.7 ¥ 0.4 sessions/wk by month 12.

Oka et al;
AJC 2000

Activity logs and telephone
contact

Average adherence 110% for aerobic, 87%
for upper body, and 75% for lower body

Coats AJS et
al; Circ 1992

Percentage of expected
bicycle wheel revolutions

Mean compliance 77.3% (range 26-116%)

Barbour KA and Houston Miller N. Heart Fail Rev 2008;13:81-89.
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Executive Committee Members

Christopher M. O’Connor, MD, Principal Investigator, Duke Clinical
Research Institute, Durham, NC; David J. Whellan, MD, Co-Principal
Investigator, Jefferson Medical College, Philadelphia, PA; lleana L. Pina,
MD, Chair, Steering Committee, Case Western Reserve
University/University Hospitals of Cleveland, Cleveland, OH; Steven
Keteyian, PhD, Co-Chair, Steering Committee, Henry Ford Hospital,
Detroit, Ml; Kerry Lee, PhD, Chief Statistician, Duke Clinical Research
Institute, Durham, NC; Lawton Cooper, MD, NIH/NHLBI Project Officer,
NIH, Bethesda, MD; Robin Boineau, MD, NIH/NHLBI, NIH, Bethesda, MD;
Stephen Ellis, PhD, Duke Clinical Research Institute, Durham, NC;
Virginia Erickson, RN, PhD, University of California Los Angeles Medical
Center, Los Angeles, CA; Lawrence Fine, MD, NIH/NHLBI, NIH, Bethesda,
MD; Jerome Fleg, MD, NIH/NHLBI, NIH, Bethesda, MD; Jonathan Howlett,
MD, Queen Elizabeth Il Health Sciences Centre, Halifax, NS, CA; Nancy
Houston-Miller, RN, BSN, Stanford University, Stanford, CA; Debra Isaac,
MD, Foothills Hospital, Calgary, AB, CA; Eric Leifer, PhD, NHLBI, NIH,
Bethesda, MD; Robert McKelvie, MD, Hamilton Health Sciences
Corporation, Hamilton, ON, CA; David S. Rendall, PA-C, Duke Clinical
Research Institute, Durham, NC; Faiez Zannad, MD, PhD, CHU Nancy,
Department of Cardiology , Nancy University, Nancy, France
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Steering Committee and Enrolling Centers

United States of America (67 centers)

101 William Abraham, MD, Danuta Biniakiewicz, PhD, Joann Homan, RN, Ohio State University Medical Center, Columbus, OH; 102 Vera Bittner, MD, MSPH,
Meredith Fitz-Gerald, RN, BSN, University of Alabama at Birmingham, Birmingham, AL; 103 Gregory Ewald, MD, Heidi Craddock, RN, Jean Flanagan, RN, MSN,
Washington University School of Medicine, St. Louis, MO; 104 Gregg Fonarow, MD, Virginia Erickson, RN, PhD, University of California, Los Angeles Medical
Center, Los Angeles, CA; 105 Wilson Colucci, MD, Nancy Z. Lim, RN, Elena Tokareva, PhD, Boston Medical Center, Boston, MA; 106 Rami Alharethi, MD, Ray
Hershberger, MD, Deirdre Nauman, Oregon Health and Science University, Portland, OR; , 107 Steven Keteyian, PhD, Matthew Saval, MS, Henry Ford Hospital,
Detroit, MI; 108 Dalane Kitzman, MD, Brittney L. Fray, MS, Brian Moore, MS, Wake Forest University Health Sciences, Wake Forest, NC; 109 lleana Pifia, MD,
Marianne Vest, MA, BSN, Case Western Reserve University/University Hospitals of Cleveland, Cleveland, OH; 110 Andrew Smith, MD, Gail Snell, RN, BSN, CCRC,
Emory University Hospital, Atlanta, GA; 111 Eugene Wolfel, MD, Mona Cantu, RN, NP, University of Colorado Hospital, Aurora, CO. 201 Kirkwood Adams, MD,
Jana Glotzer, RN, MSN, ACNP, Valerie Johnson, RN, Kate Schumacher, University of North Carolina Hospital, Chapel Hill, NC; 202 Gordon Blackburn, PhD,
Carrie Geither, RN, Susan Moore, RN, BSN, Cleveland Clinic Foundation, Cleveland, OH; 203 A. Bleakley Chandler, Jr., MD, Shanda Browning Vaughn, RN, Paula
J. Easler, RN, CCRC, Debbie Williams, University Hospital, Augusta, GA; 204 Julius M. Gardin, MD, Kelly Dimick, RN, Sharon K. Sklar, LPN, Sherri Teller, RN,
CCRP, Saint John Hospital and Medical Center, Detroit, MI; 205 Jalal K. Ghali, MD, Karen Hale-Stenson, RN, LSU Health Science Center, Shreveport, LA; 206
Mihai Gheorghiade, MD, Theresa Strzelczyk, APN, CNS, Northwestern University Medical Center, Chicago, IL; 207 Maryl R. Johnson, MD, Cassondra Vander Ark,
RN, MS, CCRC, University of Wisconsin, Madison, WI; 208 Lee R. Goldberg, MD, MPH, Andrew Kao, MD, Jennifer Dekerlegand, MPT,PhD, Hospital of the
University of Pennsylvania, Philadelphia, PA; 209 William E. Kraus, MD, Johanna Johnson, MS, Brian D. Duscha, MS, Duke University Medical Center, Durham,
NC; 211 Mandeep R. Mehra, MD, Hector Ventura, MD, Bobbett Harris, RN, Ochsner Clinic Foundation, New Orleans, LA; 212 Monica Colvin-Adams, MD, Kathy
Duderstadt, BSN, Karen Meyer, RN, BSN, Melissa Steger, RN, CCRC; 213 Barry Cabuay, MD, Ron M. Oren, MD, Page Scovel, RN, BSN, CCRC, University of lowa
Hospitals and Clinic, lowa City, IA; 215 Andrew Kao, MD, Tracey Stevens, MD, Karen Haffey, RN, BSN, CCRC, Christy Mandacina, Ann Stewart, RN, BSN, Mid
America Heart Institute Saint Luke’s Hospital, Kansas City, MO; 216 Ann M. Swank, PhD, FACSM, CSCS, John Manire, MS, University of Louisville, Louisville, KY;
217 Paul D. Thompson, MD, Ludmila Cosio-Lima, PhD, Marie Lagasse, MS, Hartford Hospital, Hartford, CT; 218 Tehmina Naz, MD, Lynne Wagoner, MD, Susan
K. Roll. RN, BSN, University of Cincinnati, Cincinnati, OH; 219 Frank G. Yanowitz, MD, Johnny Walker, Adam Mueller, IHC Health Services Inc., LDS Hospital,
Salt Lake City, UT; 301 Peter McCullough, MD, Cathy Coleman, RN, BSN, CCRC, Kimberly A. Dorrell, Tamika Washington, William Beaumont Hospital, Royal
Oak, MI; 302 Eileen Handberg, PhD, James A. Hill, MD, Jacqueline Bakos, RN, Alice Boyette, Pamela Smith, Cynthia Williams, RN, BSN, MS, University of
Florida, Gainesville, FL; 303 Dalynn Badenhop, PhD, Susan Schroeder, Kelly Walter, Medical University of Ohio, Toledo, OH; 304 Peter Kokkinos, PhD, Elisse
Collins, Lauren Korsak, MS, VA Medical Center, Washington, DC; 305 Eric Eichhorn, MD, Allison Leonard, RN, BSN, Tina Worley, RN, BSN, Medical City Dallas
Hospital, Dallas, TX; 306 Gerald Fletcher, MD, Phil Peasley, RN, Pam Oldano, RN, Mayo Clinic Jacksonville, Jacksonville, FL; 307 John Kostis, MD, Nora M.
Cosgrove, RN, BS, University of Medicine and Dentistry of New Jersey, New Brunswick, NJ; 308 Udho Thadani, MD, Lisa Rogan, RN, BSN, Michelle Thresher, RN,
BSN, John Turner. RN, University of Oklahoma Health Sciences Center, Oklahoma City, OK; 309 Denise Barnard, MD, Denise Herman, MD, Annette Contasti, RN,
Marcy Sagerian, RN, University of California San Diego Medical Center, San Diego, CA; 310 Elizabeth Ofili, MD, Anekwe Onwuanyi, MD, Sunday Nkemdiche, MD,
Morehouse School of Medicine, Atlanta, GA; 312 Howard Eisen, MD, James Fitzpatrick, MD, Joyce Wald, DO, Jennie Wong, RN, CCRP, Temple University
Hospital, Philadelphia, PA; 313 Myrvin Ellestad, MD, Leslie Kern, RN, PhD, Long Beach Memorial Medical Center, Long Beach, CA; 315 Ezra A. Amsterdam, MD,
Mary J. Burns, RN, University of California Davis Medical Center, Sacramento, CA; 316 Savitri Fedson, MD, Ravi K. Garg, MD, Peggy Bennett, RN, Linda Bond,
RN, MSN, University of Chicago Hospitals, Chicago, IL; 319 Leway Chen, MD, MPH, Janice Schrack, RN, BSN, Strong Memorial Hospital, Rochester, NY; 320
Douglas Pearce, MD, Linda Bond, MSN, RN, Greg Palevo, Margarett Serfass, RN, Saint Thomas Hospital, Nashville, TN; 322 Daniel Forman, MD, Maria M.
Lopez, Yemi Talabi-Oates, April Williams, Brigham & Women’s Boston VAMC, Boston, MA; 323 David Truitte, MD, Cindy Baumann, RN, CCRN, Lynchburg
General Hospital, Lynchburg, VA; 324 Jenny Adams, PhD, Anne Lawrence, RN, Baylor Heart and Vascular Hospital, Dallas, TX; 325 Dennis McNamara, MD, Emily
Gruendler. RN, BSN, Virginia Schneider, University of Pittsburgh Medical Center, Pittsburgh, PA;
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United States of America (continued)

(326 Steven Hutchins, MD, Alyce Hartwick, RN, Heart Clinic Arkansas, Little Rock AR; 327 Paul Campbell, MD, Michele Esposito,
Northeast Medical Center, Concord, NC; 329 Carol Buchter, MD, Rebecca A. Letterer, RN, BSN, University of Washington Medical
Center, Seattle, WA; 330 Robert Taylor, MD, Cheri Wells, RN, MSN, University of New Mexico Health Sciences, Albuquerque, NM; 331
Bruce Johnson, PhD, Beth Kaping, RN, Susan Leathes, RN, Mayo Clinic, Rochester, MN; 332 Joseph O’Bryan, MD, Lynn Langley, RN,
Southwest Florida Heart Group, Fort Myers, FL; 333 Edward T. Hastings, MD, Cassandra Clancy, RN, CCRC, St. Luke’s Medical Center,
Milwaukee, WI; 334 Neil Agruss, MD, Christine Lawless, MD, Robin Fortman, MS, APN/CNP, CCRC, Central DuPage Hospital,
Winfield, IL; 335 Timothy R. McConnell, PhD, Deb Wantz, MSN, RN, CCNS, CCRC, Geisinger Medical Center, Danville, PA; 336 Mary
N. Walsh, MD, Regina Margiotti, CMS,CCRC, The Care Group, Indianapolis, IN; 337 Stuart Russell, MD, Elizabeth Heck, RN, BSN,
Johns Hopkins Hospital, Baltimore, MD; 338 Justine Lachmann, MD, Diane Lippman, RN, Jeannette McLaughlin, RN, Saint Francis
Hospital, Roslyn, NY; 340 Joel Landzberg, MD, Susan Mathus, RN, BSN, Hackensack University Medical Center, Hackensack, NJ; 341
David W. Cullinane, MD, Wyatt Voyles, MD, Dione Lenz, RN, Scott Kaczkowski. BS, CCRC, Medical Center of the Rockies Foundation,
Loveland, CO; 342 Jack L. David, MD, Eve Gillespie, MD, PhD, Pat Keane-Richmond, RN CCRC, Glacier View Cardiology, P.C.,
Kalispell, MT; 343 Steven K. Krueger, MD, Lori Heiss, RN BS, Bryan LGH Heart Institute, Lincoln, NE; 344 Stephen Gottlieb, MD,
Nancy Greenberg, RN, BSN, MS, University of Maryland School of Medicine, Baltimore, MD; 345 Neil Gordon, MD, Emily Parks, BS,
Melanie Willoughby, RN, BSN, CCRN, Saint Joseph’s/Chandler Hospital, Savannah, GA; 346 Marvin W. Kronenberg, MD, Jennie Glenn,
RN, Carol Madison, RN, Vanderbilt University Medical Center, Nashville, TN

Canada (9 centers)

401 Malcolm Arnold, MD, Julie K Smith, RN, London Health Sciences, London, OH, CA; 402 Eduardo Azevedo, MD, Glen Drobot, MD,
Estrellita Estrella-Holder, RN, BN, MSA, CCN(C), Saint Boniface General Hospital, Winnipeg, MB, CA; 403 Jonathan Howlett, MD,
Darlene Cooley-Warnell, Sheila Yarn RN, Queen Elizabeth 11 Health Sciences, Halifax, NS, CA; 404 Debra Isaac, MD, Jane Grant, RN,
Kim Lyzun, Foothills Hospital, Calgary, AB, CA; 405 Marie-Helene LeBlanc, MD, Rachel Vienneau, RN, BSc, Laval Hospital, Sainte
Foy, QC, CA; 406 Robert S. McKelvie, MD, Linda Beare, Jill Hancock, LRN, Hamilton Health Sciences Corporation, Hamilton, ON, CA;
408 Gordon Moe, MD, Delores Golob, RN, BA, Saint Michaels Hospital, Toronto, OH, CA; 409 Kenneth Melvin, MD, Anne Cymet, RN,
Judith Renton, RN, Toronto General Hospital, Toronto, OH, CA; 411 Anil Nigam. MD Julie LaLonge, Research Technician, Montreal
Heart Institute, Montreal, QC, CA

France (6 centers)

501 Karim Djaballah, MD, Hépital Brabois, Vandoeuvre Les Nancy, France; 503 Patrick Aebehard, MD, Centre Cardiologie du Nord,
Saint Denis, France; 504 Marie Christine Iliou, MD, Hopital Broussais, Paris, France; 505 Remi Sabatier, MD, Annette Belin, MD, CHU
de Caen, Caen, France; 506 Alain Cohen-Solal, MD, Hopital Beaujon Cardiologie, Clichy Cedex, France; 507 Luc Hittinger, MD,
Hopital Henri Mondor-Service de Cardiologie, Creteil, France
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