




JACC  March 11, 2008		�   ABSTRACTS - Cardiac Function and Heart Failure    A77 
C

ardiac F
unction and H

eart F
ailure

was higher in patients with preserved RV ejection fraction (�q50%) than in those with RV 
dysfunction (9.4 ± 6.2 versus 5.7 ± 3.0 g/Wood units x m2, p=0.006).
Conclusions: PH causes progressive changes in RV volumes, mass and function that 
can be quanti�ed with CMR. Compensatory increases in RV mass may help preserve 
RV function in response to elevated pulmonary pressures. Evaluation of RV structure and 
function using CMR may be useful to monitor patients with PH. 

1030-23	 Reverse Remodeling Response and Preser vation of 
Systolic Sync hronicity After Car diac Contractility 
Modulation Therap y in Ad vanced Hear t Failure P atients

Joseph YS Chan, Qing Zhang, Jeffrey WH Fung, Anna KY Chan, Chun-yan Ma, Gabriel 
WK Yip, The Chinese University of Hong Kong, Hong Kong, Hong Kong

Introduction: Cardiac contractility modulation (CCM) is a new device therapy for patients 
with advanced heart failure, who are currently not candidates for CRT. However, the 
mechanism of its bene�t on cardiac function is largely unknown. This study examined 
whether LV systolic synchronicity was affected by CCM, and whether CCM only improved 
systolic function at region of CCM stimulation, i.e. septal function, or beyond.
Methods: 21 patients having NYHA class III heart failure despite optimal medical therapy 
with QRS <120ms received CCM. Serial assessment was performed at baseline and 
3 months. Systolic dyssynchrony was measured by real-time 3D echocardiography 
(RT3DE) (iE33, Philips) using the standard deviation of time to minimal systolic volume of 
12 (SD-Tmsv-12) and 16 LV (SD-Tmsv-16) segments. Myocardial function was measured 
by tissue Doppler imaging (TDI) using peak systolic (Sm) and early diastolic velocity 
(Em).
Results: LV reverse remodeling with reduction in volumes and gain in EF was observed 
by RT3DE at 3 months. Systolic synchronicity was unchanged after CCM (Table). By TDI, 
both mean Sm and lateral Sm improved signi�cantly , with a trend toward a gain in septal 
Sm. However, both mean Em and regional Em were unchanged.
Conclusions: CCM improves global myocardial contractility by bene�ting not only the region 
of CCM delivery, but also the remote LV free wall. Systolic synchronicity is unaffected by 
CCM. Also, systolic, but not diastolic, function is improved after the therapy. 

Parameters Baseline 3 months p value
SD-Tmsv-12, ms 22.7±24.4 19.1±13.1 NS
SD-Tmsv-12, % R-R interval 2.6±2.8 2.4±2.0 NS
SD-Tmsv-16, ms 35.1±25.0 31.5±27.1 NS
SD-Tmsv-16, % R-R interval 4.3±3.2 3.9±3.0 NS
LV end-diastolic volume, ml 161±45 154±46 0.001
LV end-systolic volume, ml 119±40 107±40 <0.001
LV ejection fraction, % 27±6 32±7 <0.001
Myocardial performance index 0.73±0.24 0.62±0.19 <0.05
Mean Sm of 12 segments, cm/s 2.1±0.6 2.5±0.5 <0.001
Mean Em of 12 segments, cm/s 3.1±1.5 3.0±1.4 NS
Septal Sm, cm/s 2.3±0.9 2.6±0.8 0.083
Septal Em, cm/s 3.2±1.8 3.0±1.5 NS
Lateral Sm, cm/s 2.0±0.8 2.5±1.0 <0.05
Lateral Em, cm/s 3.4±2.3 3.2±2.2 NS

NYHA class, number of patients 
Class II 
Class III

0 
21

17 
4

<0.001

6-minute hall-walk distance, meters 337±79 369±75 <0.05

1030-24	 Evaluation of a Morphology Based Algorithm f or 
Automatic Biventricular Capture Veri�cation

Jie Lian, Garth Garner, Hannes Kraetschmer, Dirk Muessig, Micro Systems Engineering 
Inc, Lake Oswego, OR

Background: Effective cardiac resynchronization therapy (CRT) requires consistent 
capture in right ventricle (RV) and left ventricle (LV).
Methods: We tested a new biventricular (BiV) capture veri�cation algorithm based on a 
novel index called ASCI, which quanti�es the morphology similarity between intracardiac 
electrogram (IEGM) and a template waveform representing capture paces. An RV or 
LV pace is classi�ed as capture if ASCI is greater than a prede�ned threshold, or non-
capture otherwise.
Data were collected from 20 patients (16 m, 73 ± 8 yrs) eligible for CRT implantation. 
Leads of different companies were used. Wideband IEGM and surface ECG were 
recorded during RV only, LV only, or BiV pacing with various RV-LV delays (0ms, ±20ms, 
±60ms). Different pace and sense polarity con�gur ations were tested. Template signals 
in each chamber were created from the average of 4 capture beats. Each pace was 
annotated for capture, non-capture, or fusion by reviewing the ECG and IEGM.
Results: A total of 4207 RV and 4954 LV paces are eligible for morphology analysis. The 
calculated ASCI is well separated for capture (0.88 ± 0.11) and non-capture (-0.28 ± 
0.30) paces, with intermediate values for fusions (0.59 ± 0.22; Figure). Both sensitivity 

and speci�city of the classi�cation algorithm remain >=99% for any ASCI threshold value 
chosen between 0.38 and 0.54.
Conclusions: In all tested leads and CRT settings, automatic BiV capture veri�cation can 
be accurately performed based on morphology analysis of the IEGM.

1030-25	 Central Aor tic Stiffness in P atients With Nonisc hemic 
Dilated Car diom yopath y

Alexander P. Patrianakos, Frangiskos I. Parthenakis, Dimitris Arfanakis, Evangelos 
A. Zacharis, Eva Nyktari, Marios Foukarakis, Panos E. Vardas, Heraklion University 
Hospital, Heraklion, Crete, Greece

Background: We studied the ventriculo-aortic stiffening in patients with mild to moderate 
heart failure (HF)
Methods: We examined 55 patients (52. 6 ±13, 9 years), with angiographically proven 
non ischaemic dilated cardiomyopathy (NIDC), mild to moderate HF (NYHA II-III), 
in sinus rhythm, LVEF 30.1±8.6 % and 28 healthy individuals. All subjects underwent 
an echocardiographic study . We evaluated the segmental proximal aorta (AO) pulse 
wave velocity (PWV) in the region of aortic arch with a new echo-application [from the 
suprasternal view PW-Doppler tracings of the ascending (just above the right pulmonary 
artery as the standard reference point) and descending aorta (as far as possible) were 
recorded and averaged over 10 cycles at a sweep speed of 200 mm/s]. From the R 
wave of the QRS complex to the onset of the PW-Doppler aortic �o w, time 1 (T1) in the 
ascending and time 2 (T2) in the descending aorta were then measured accordingly. 
The distance from the PW-Doppler sample volume in the descending to the ascending 
aorta (adjacent to the right pulmonary artery) was measured on 2D-echo as aortic length 
(AOL), using the open trace method of measurement (Echopac, GE, Horten, Norway). 
PWV was calculated as aortic distance/time.
Results: Patients showed increased PWV (7.4±2.9 vs 4.9±1.3 m/s, p<0.001) compared to 
controls. Patients with advanced LV (restrictive or pseudonormal �lling pattern) diastolic 
dysfunction showed increased PWV (8.6±2.5 vs 6.5± 2.9 m/s, p=0.008) compared to 
those with mild diastolic dysfunction . PWV correlated with the LV mass (r=0.33, p=0.001), 
peak PW-TDI systolic wave (r=-0.33, p= 0.01), DTE (r = -0.30, p = 0.02), the mean (septal 
and lateral mitral annulus) early diastolic TDI wave (e’, r = -0.31, p = 0.01) and the early 
transmitral PW-Doppler /e’ wave ratio (r = 0.38, p = 0.01),and the LV diastolic �lling pattern 
(r = 0.59, p<0.001).
Conclusions: Patients with NIDC showed increased proximal aortic stiffness that promotes 
an augmentation in LV afterload, which in turn affects both systolic and diastolic LV 
function. The echocardiographic assessment of the regional aorta PWV may be clinically 
important in these patients as an evaluation of the LV afterload.

1030-26	 Soothing Warm Therap y Impr oves the Pr ognosis in 
Patients With Chr onic Hear t Failure

Yoshiyuki Ikeda, Masaaki Miyata, Takashi Kihara, Chuwa Tei, Department of Cardiovascular, 
Respiratory and Metabolic Medicine, Kagoshima University, Kagoshima, Japan

Background: We developed a form of thermal therapy, namely Waon therapy (soothing 
warm therapy), that differs from the traditional sauna. We have previously reported 
that repeated thermal therapy improves hemodynamics, peripheral vascular function, 
arrhythmia and clinical symptoms in patients with chronic heart failure (CHF). The aim of 
this study is to investigate the effect of Waon therapy on prognosis of patients with CHF. 
Patients and Methods: We studied 129 consecutive patients with CHF in NYHA functional 
class III or IV who were admitted to our hospital between 1999 and 2000. In Waon therapy 
group, 64 patients were treated with a far infrared-ray dry sauna at 60 degrees centigrade 
for 15 minutes and then kept on bed rest with a blanket for 30 minutes, at least twice a 
week. In control group, 65 patients, matched for age, gender, and NYHA functional class, 
were treated in a traditional treatment for CHF. The follow-up time was scheduled for 5 
years. Results: Recent follow-up data of each patient could be obtained completely. The 
overall survival rate was 84.5% (Kaplan-Meier estimate). 12 patients died in control group 
and 8 patients died in Waon therapy group at the end point of this study. Re-hospitalization 
due to heart failure or cardiac death rate was 68.7% in control group and 31.3% in Waon 
therapy group (p<0.01) at 60 months of follow up (Figure). Conclusion: Repeated Waon 
therapy improved the prognosis in patients with CHF. This therapy is a promising non-
pharmacological therapy for CHF. 
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1030-27	 Factors Associated With the Improvement of Left 
Ventricular Systolic Function by Continuous Positive 
Airway Pressure in Patients With Heart Failure and 
Obstructive Sleep Apnea

Ryo Naito, Takatoshi Kasai, Tomotaka Dohi, Hisashi Takaya, Kenichi Maeno, Sugao 
Ishiwata, Minoru Ohno, Tetsu Yamaguchi, Shin-ichi Momomura, Koji Narui, Toranomon 
Hospital, Tokyo, Japan

Background: From the result of several randomized controlled studies, continuous 
positive airway pressure (CPAP) has been established as an effective therapy for OSA 
and underling HF through the increase of left ventricular ejection fraction (LVEF). The 
degree of improvement in LVEF varied from 5 to 9 % in these studies. However, it is not 
clarified which factors relate to the degree of LVEF improvements.
Methods: Consecutive patients with OSA and CHF initiated into CPAP were analyzed. 
Left ventricular ejection fraction (LVEF) was assessed at the baseline and 1 month 
after initiation of CPAP therapy. The association between baseline variables, changes 
in body mass index (BMI), systolic and diastolic blood pressure (BP), heart rate (HR), 
plasma norepinephrine(PNE), Epworth sleepiness scale (ESS) and the degree of LVEF 
improvement was assessed with simple and multiple regression analysis.
Results: Data about 55 patients were analyzed (mean Age 60.7±12.2 years old, 53 males, 
BMI 27.4±5.4 kg/m2). They revealed severe OSA (apnea-hypopnea
index 45.3±16.1 /h) with moderately impaired left ventricular systolic function (LVEF 
37.2±9.8%, NYHA functional class II or III). The LVEF was significantly improved by 1 
month CPAP therapy (+6.0±4.5%, P<0.001) with significant reduction of systolic and 
diastolic BP, HR, PNE and ESS whereas there were no change in BMI. The degree of 
LVEF improvement was associated with age (β=-0.45, P=0.0005), BMI (β=0.65, P<0.001), 
presence or absence of atrial fibrillation (β=-0.27, P=0.04), minimum SO2 (β=-0.30, 
P=0.03), pressure level of CPAP (β=0.42, P=0.001) in simple regression analysis. In the 
multiple regression analysis, younger age (P=0.008) and higher BMI (P<0.001) were the 
significant predictors for higher degree of LVEF improvement by 1 month CPAP therapy.
Conclusion: Among patients with OSA and HF, LVEF was significantly improved by 1 
month CPAP therapy. The degree of LVEF improvement was significantly associated with 
age, BMI, atrial fibrillation, severity of hypoxia, treatment pressure level of CPAP. LVEF 
was more likely to be improved in young obese patients.

1030-28	 Impact of Ventricular Restoration on Left Ventricular 
Geometry and Functional Mitral Regurgitation in End-
Stage Cardiomyopathy

Koichi Toda, Kazuhiro Taniguchi, Takenori Yokota, Satoshi Kainuma, Osaka Rosai 
Hospital, Sakai, Japan

Background:Ventricular geometry plays an important role in functional mitral regurgitation 
(FMR). We sought to determine how ventricular restoration affects the geometry of the 
mitral valve and the left ventricle (LV) in end-stage cardiomyopathy.
Methods:We treated 19 end-stage cardiomyopathy patients with FMR whose ejection 
fraction (EF) was lower than 35%. Of those, 10 patients underwent restrictive mitral 
annuloplasty alone (RMAP group), while 9 patients underwent RMAP and LV restoration 
(RMAP+LVR group). For LV restoration, plication stitches (Fontan stitch) were placed 
at the bottom of the papillary muscles to correct those that were apically and laterally 
displaced. Short axis (SA) and long axis (LA) of LV, and tenting height (TH) and coaptation 
length (CL) of the mitral valve, and distance between the anterior and posterior papillary 
muscles (PMD) were measured before and after surgery.
Results:Postoperatively RMAP+LVR group reduced a greater amount of LA than RMAP 
group, while SA decreased similarly in both groups. Echocardiogram showed that TH was 
reduced more in RMAP+LVR group, while CL was significantly increased and FMR was 
well controlled in both groups.
Conclusions:We found that LVR reduced the tenting height of mitral valve and the long 
axis of LV in end-stage cardiomyopathy with FMR. Our results suggest that LVR improves 
leaflet coaptation by correcting LV geometry including leaflet tethering and may be 
relevant to control of FMR as well as reverse remodeling of LV.

The postoperative changes in ventricular and mitral valvular geometry

RMAP RMAP+LVR P-value

% change in long axis of LV 96±6 % 71±11 % p< 0.005

% change in short axis of LV 88±12 % 81±13 NS

% change in tenting height 86±70 % 42±22 % p<0.05

% change in PMD 90±15 % 83±7 % NS

1030-29	 Unique Genomic Fingerprint Identifies Women With 
Heart Failure

Maria C. Carles, Lori J. Saunders, Federica Del Monte, Davide Giani, Kindra M. King, 
Seth D. Crosby, James G. Dobson, Jr., Michael R. Bristow, Francis G. Spinale, Naveen 
Pereira, G. William Dec, Marc Semigran, Thomas E. Macgillivray, Roger J. Hajjar, Judith 
K. Gwathmey, Harvard Medical School, Boston, MA

Background: One in 2.6 deaths in women is from heart disease compared to one in 30 
from breast cancer. It well recognized by the medical community that there are significant 
gender related differences in the clinical presentation, disease course, morbidity and 
mortality of women versus men with heart failure. Female-specific gene profiles that 
reflect end-stage idiopathic dilated cardiomyopathy (IDCM) is explored in our work. Our 
findings may help to elucidate the pathogenesis of the disease in women and lead to 
gender specific therapeutic approaches.
Methods: We produced subtractive cDNA libraries using human diseased and normal left 
ventricular (LV) myocardium from IDCM and normal left ventricle RNA samples. Using the 
derived genomic data, we generated a custom human heart failure microarray for IDCM 
containing 1,100 heart specific oligo probes. This array was used to screen 12 female left 
ventricle RNA samples from female patients with IDCM and compared to a pool of normal 
female left ventricle RNA samples (n=10).
Results: Differentially regulated genes were validated using Q-RT-PCR (98% match). 
A group of 41 genes were found to be uniquely de-regulated in female IDCM patients 
compared to data obtained from male IDCM patients. Upon functional clustering analysis 
of the female gene expression pattern, the largest pool of up-regulated genes were 
represented primarily by cell growth factors and carbohydrate metabolism. The functional 
analysis of the down-regulated genes showed the highest percent to be energetics and 
metabolism (46%).
Conclusion: The gene expression pattern which occur in a global cardiomyopathic 
process appears to be gender specific and to involve primarily genes that impact cellular 
metabolism in women. This would suggest that diagnosis, pharmacogenomic approaches 
and toxicogenomics may need to take into account gender differences. Treatments that 
target myocardial energetics might prove more effective in women with heart failure due 
to idiopathic dilated cardiomyopathy.

1030-30	 Heart Failure Patients With Preserved Ejection Fraction 
Have a Complex Relationship Between Systolic 
Mechanical Dyssynchrony and QRS Width - Findings 
From the Dyssynchrony Induced by Ventricular 
Exertion in Heart Failure (DIVE-HF) Study

Chih-Chieh Yu, Yi-Chih Wang, Juey-Jen Huang, Kathryn Hilpisch, Rodolphe P. Katra, 
Ling-Ping Lai, Jiunn-Lee Lin, National Taiwan University Hospital, Taipei, Taiwan,ROC

Background: Cardiac resynchronization therapy (CRT) is indicated for heart failure (HF) 
patients (pts) with reduced ejection fraction (EF) and wide QRS complex which is believed 
to be a surrogate measure for systolic mechanical dyssynchrony (SMD). Interestingly, 
recent evidence has established that HF pts with a preserved EF (HFpEF) have SMD as 
well, despite having mainly a narrow QRS. Therefore, the relationship between SMD and 
QRS width in HFpEF remains debatable.
Methods: To investigate this complex relationship, we studied clinical features, ECG 
characteristics, and performed echocardiography with Tissue Doppler in 55 HFpEF pts 
and 10 controls (CTRL). HFpEF pts had compensated HF (NYHA class II-III) for at least 3 
months and were divided into 2 groups (Group 1, EF=35-50%, N=25; Group 2, EF>50%, 
N=30). SMD was defined as standard deviation of the time difference between the QRS 
onset to the peak systolic velocity of 6-basal and 6-mid LV segments of the left ventricle.
Results: Demographics and patient characteristics for Groups 1 and 2 were significantly 
different with Group 1 being younger (56±14 vs. 69±8yrs), having more males (84 vs. 
30%), history of CAD (67 vs. 0%), more diabetes (38 vs. 17%), less hypertension (44 vs. 
100%), and less AF (10 vs. 30%), compared to Group 2. Group 1 had markedly larger 
(p<0.05) chamber dimensions (LVEDD: 57±8mm; LVESD: 46±8mm) compared to Group 
2 (LVEDD: 46±4mm; LVESD: 29±4mm) and CTRL (LVEDD: 47±5mm; LVESD: 30±3mm). 
Group 1 also had significantly (p<0.05) wider QRS duration (99±20ms) and a higher heart 
rate (83±19bpm), compared to Group 2 (92±13ms and 66±10bpm) and CTRL (85±8ms 
and 63±9bpm). Tissue Doppler imaging, however, revealed that Group 1 had significantly 
less SMD (23±10ms) compared to Group 2 (55±12ms) but significantly more than CTRL 
(10±2ms), despite having a wider QRS complex.
Conclusions: These data support previous findings of SMD in a significantly heterogeneous 
HFpEF population despite the narrow QRS. Interestingly, this study proposes for the first 
time that the relationship between SMD and QRS width in this population is more complex 
than in the systolic HF population and may depend on disease etiology, disease history 
and chamber dimensions.

1030-31	 Impact of Therapy on Long-Term Survival in Heart 
Failure With Preserved Systolic Function

Pablo Castro, Hugo Verdejo, Marcela Ferrada, Silvana Llevaneras, José Luis Vukasovic, 
Fernando Lanas, Roberto Concepción, Eduardo Garcés, Luis Sepúlveda, Chilean Heart 
Failure Registry (ICARO), Santiago, Chile

Background: The importance of heart failure with preserved systolic function (HF-PSF) 
has been increasingly recognized during the last years. There is sparse evidence on the 
impact of treatment strategies on the outcomes of these patients.
Methods: Prospective registry from 14 Chilean centers. Patients admitted with 
decompensate HF between January 2002 and May 2007. Demographic characteristics, 
echocardiography at admission and prescription at discharge were recorded. Patients with 
LVEF>50% were classified as HF - PSF. Mortality at the end of follow-up was obtained 
from certificate databases. Impact of therapy at discharge on survival was evaluated with 
a Cox’s proportional risk model adjusted for age, gender and concomitant medication.
Results: A total of 637 patients were included, 24.9% HF-PSF. Baseline characteristics are 
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detailed in table 1. There was no difference in long term survival between HF-PSF and HF 
with systolic dysfunction (599±575 vs. 668±573 days for HF-PSF and HF-SD respectively, 
log rank test p=0.21). There were significative differences in discharge therapy between 
both groups. However, only ACE inhibitors/ ARB therapy was associated with a decrease 
in mortality in HF-PSF (HR=0.42, CI95% 0.25-0.72, p=0.02).
Conclusion: HF-PSF is associated with long term mortality similar to patients with HF and 
systolic dysfunction. Despite the lack of precise therapeutic guidelines for this group of 
patients, ACE inhibitors/ARB’s seem to have a positive impact on long-term survival. 

HF-PSF 
n=159

HF-SD 
n=478

p

Age (Mean±SD) 65.5 ±14.4 66.4 ±13.7 0.55
Female (%) 67.2 37.1 <0.01
BMI 26.1±9.3 24.1±9.2 0.05
Diabetes mellitus (%) 25.8 29.1 0.47
History of AMI (%) 13.2 28.1 <0.01
History of Atrial fibrillation (%) 38.9 34.5 0.33
LVEF(%) 61.3±9.5 30.7±9.6 <0.01
QRS (ms) 96.2 ±25.3 105.1± 33.6 <0.01
Therapy at discharge (%)
Betablockers 22 35.3 0.02
ACE inhibitors 53.8 50.3 0.46
ARB 6.9 6.9 1
Spironolactone 30.8 50.1 <0.01
Hidralazine 8.8 14.2 0.1
Nitrates 14.4 23 0.02
Furosemide 62.3 74.2 0.05
Digoxin 18.2 28.6 0.04
Amiodarone 10.6 21.8 <0.01
Calcium channels blockers 11.9 6.5 0.02

1030-32	 Does the Presence of the Metabolic Syndrome 
Accelerate Progression of Cardiac Allograft 
Vasculopathy? A Serial Volumetric Intravascular 
Ultrasound Study

Keon-Woong Moon, Stephen J. Nicholls, Ilke Sipahi, Paul Schoenhagen, Samir R. 
Kapadia, Randall C. Starling, Robert E. Hobbs, William A. Magyar, Steven E. Nissen, E. 
Murat Tuzcu, Cleveland Clinic, Cleveland, OH

Background: The development of cardiac allograft vasculopathy (CAV) portends an 
adverse clinical outcome in heart transplant recipients. It has been reported that the 
metabolic syndrome promotes progression of angiographic changes of CAV. This study 
investigated the impact of the metabolic syndrome and associated lipid abnormalities 
on the progression of the volumetric extent of vasculopathy in a large cohort of heart 
transplant recipients.
Methods: Serial intravascular ultrasound examinations were performed at 1 month and 1 
year following heart transplantation. Changes in total atheroma volume were compared 
in patients stratified according to the presence of the metabolic syndrome and the 
triglyceride/high-density lipoprotein ratio at baseline.
Results: 121 heart transplant recipients (54.5±12.6 years, 71.9% male) were studied. Of 
these patients, 28.9% were obese, 46.3% had TG ≥150 mg/dl, 14.9% had a low HDL, 
41.3% had hypertension, 33.9% had fasting glucose ≥100 mg/dL and 25.6% met the 
criteria for the metabolic syndrome. At baseline, total atheroma volume was comparable 
between patients with and without metabolic syndrome (73.7±46.8 vs 61.0±39.6 mm3 
respectively, p=0.15). The presence of the metabolic syndrome (14.1±26.7 vs 13.8±31.7 
mm3, p=0.53) or a TG/HDL ratio ≥3 (10.3±23.1 vs 15.7±33.7 mm3, p=0.72) were not 
associated with a greater change in total atheroma volume. Furthermore, there was no 
relationship between the number of components of the metabolic syndrome and the 
changes in total atheroma volume (p=0.99).
Conclusion: The presence of the metabolic syndrome or associated lipid abnormalities 
was not associated with accelerated progression of CAV, precisely measured by 
volumetric IVUS analysis throughout a length of artery, during the first year after heart 
transplantation.

1030-33	 Correlation of Spirituality With Depression and Quality 
of Life in the Chronic Heart Failure Patient

Catherine A. Draus, Genevieve Valencia, Steve Schwartz, Ruth Moore, Arthur Riba, 
Cheryl Nordstrom, Henry Ford Hospital, Detroit, MI, Oakwood Hospital, Dearborn, MI

Background: Chronic Heart Failure is a disease state that can result in decrease 
functional capacity and QOL, which can result in emotional distress, depression and poor 
clinical outcomes. Studies have suggested that spirituality may be a coping strategy that 
helps to mediate clinical outcomes in chronic illness. Little attention has been paid to the 
psychosocial aspects of CHF, particularly the role of spirituality as it relates to emotional 
distress, depression and clinical outcomes. The purpose of this study was to determine if 
any correlation exists between the degree of depression, the patient’s perceived quality of 
life (QOL) and the role that spirituality may have as a coping mechanism.
Methods: Over a one year period, 1170 patients (with NYHA II-IV classification) were 
screened for study eligibility, of which 369 were eligible and 119 (32.2%) agreed to be 
interviewed. A face-to face interview, prior to hospital discharge (baseline), was conducted 
utilizing the Hospital Anxiety and Depression Questionnaire (scores > 8 = depression), 
a Visual Analogue Scale (VAS) and Minnesota Living with Heart Failure Questionnaire 
(MLHFQ) (measures for QOL) and the Spirituality Involvement and Beliefs Scale (SIBS). 
53 (44.5%) were able to be interviewed three months (3MO) post discharge.
Results: Results showed that depression and anxiety were prevalent in the hospitalized 
patient (47% and 55%, respectively). Spirituality remained constant over the 3 month 
observation period. There was no significant relationship of spirituality and emotional 
status at baseline, however, at 3MO, there was a significant inverse relationship between 

spirituality and depression -.325 (p=.01). There was no significant relationship between 
QOL and spirituality, either at baseline or 3MO
Conclusions: During hospitalization spirituality has no effect on patient outcome. Over 
time spirituality may be a coping mechanism, particularly as it relates to depression. 
Evaluation and incorporation of the patient’s spiritual support network may decrease the 
degree of depression and improve outcomes.

1030-34	 Asymptomatic Left Ventricular Diastolic Dysfunction 
and Risk of Death in the Community

Walter Abhayaratna, Katrina Abhayaratna, Christine O’Reilly, Satoru Sakuragi, Niels 
Becker, Australian National University, Canberra, Australia

Background: There is limited information regarding the risk of death in asymptomatic 
individuals with left ventricular (LV) diastolic dysfunction and ejection fraction (EF) ≥50% 
(LVDD). In this population-based study, we assessed mortality rates of subjects with 
LVDD without a history or clinical evidence of congestive heart failure.
Methods and Results: We assessed diastolic function using comprehensive Doppler 
echocardiography in 1275 Canberra Heart Study participants (mean age 69 years; 50% 
men). Diastolic dysfunction was classified as mild or advanced (with elevated LV filling 
pressure). Prevalence rates of mild and advanced preclinical LVDD were 26% and 7.5% 
in women, respectively; and 24% and 6.9% in men, respectively. During a mean follow-
up of 4.8 years, there were 61 deaths in preclinical subjects with EF≥50%. Death rates 
among individuals with normal LV diastolic function and mild LVDD were similar (0.8 
vs.1.1 per 100 person-yrs, respectively; p=0.24). However, the rate of death among those 
with advanced LVDD (3.0 per 100 person-yrs) was higher when compared to subjects 
with normal diastolic function and mild LVDD (p<0.01 for both). After adjustment for age, 
sex, EF and cardiovascular risk factors, preclinical advanced LVDD was associated with 
an increased mortality risk (adjusted Hazards Ratio 2.2, CI 1.1 to 4.2).
Conclusion: Community-based adults with preclinical LVDD are at increased risk of death 
only when the condition is advanced and is associated with increased LV filling pressures. 

1030-35	 Effect of Degree of Left Ventricular Systolic Dysfunction 
on Systolic Versus Diastolic Asynchrony in Heart 
Failure Patients

Asim M. Rafique, C Thomas Peter, Robert J. Siegel, Kirsten Tolstrup, Tasneem Z. 
Naqvi, Cedars-Sinai Medical Center, Los Angeles, CA, Keck School of Medicine USC, 
Los Angeles, CA

Tissue velocity (TVI) and strain imaging (SI) are commonly used for assessment of mechanical 
asynchrony in heart failure (HF) patients (pts) resistant to medical therapy. There is limited data 
on correlation of these indices with LV function. We hypothesized that pts with preserved EF 
have better velocities and strain in myocardium and less systolic asynchrony. Methods: We 
evaluated 350 NYHA II-IV CHF pts (68±15 yrs, EF 34±11%, 63% M) for mechanical asynchrony 
by TVI and SI. 60 pts had EF ≥ 45% (HiEF) and 290 had EF< 45% (LoEF). We assessed 
myocardial velocities (cm/s), strain (%), displacement (cm) and time to peak systolic/post 
systolic velocity in 12 LV segments. Results: Age (71±15 vs 67±15, p=0.1), NYHA (3±1 vs 3±1, 
p=0.4), QRS (135±35 vs 140±40, p=0.4), asynchrony index (42±21 vs 41±16, p=0.5), septolat 
delay (42±21 vs 41±16, p=0.5) were similar in HiEF vs LoEF. Post systolic Septopost delay 
(69±78 vs 101±105, p=0.04), segments with post systolic contraction (2±3 vs 4±4, p<0.001), 
cardiac index (2.4±0.9 vs 1.9±0.8, p<0.001, LV Size (55±9 vs 62±9, p<0.001) and LV ESV 
(60±24 vs 122±55, p<0.0001) were significantly different in HiEF vs LoEF. Myocardial velocities, 
displacement and strain are significantly better in HiEF (figure). Conclusion: Despite similar 
NYHA class and systolic asynchrony, LoEF pts had lower myocardial velocity, displacement 
and strain and had worse diastolic asynchrony vs HiEF pts. These data suggest that diastolic 
asynchrony is affected in advanced LV dysfunction and should be evaluated.
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1030-36	 Comparison of Randomized Early and Late Combined 
(Intramyocardial And Intracoronary) Treatment of 
Postischemic Ventricular Dysfunction With Bone 
Marrow-Derived Mononuclear Cells

Mariann Gyongyosi, Irene Lang, Markus Dettke, Noemi Nyolczas, Silvia Charwat, Gilbert Beran, 
Senta Graf, Heinz Sochor, Dietmar Glogar, Medical University of Vienna, Vienna, Austria

Background: Effect of early (E, 46+/-33 days post-AMI) or late (L, 94+/-52 days post-AMI) 
combined (intramyocardial plus intracoronary) injections of bone marrow (BM)-derived 
autologous mononuclear cells (MNCs) were compared on myocardial perfusion and 
left ventricular ejection fraction (LVEF) in patients with recent AMI and reopening of the 
infarct-related artery (IRA). Methods: Patients with LVEF<45% after AMI were randomized 
to E (n=36, 51+/-10y) or L (n=33, 54+/-11y) groups. Baseline and 6-month follow-up 
global LVEF and resting perfusion defect (RDP) (primary endpoints, measured by gated 
99m-Tc-MIBI myocardial scintigraphy), and the secondary end point parameters as end-
diastolic volume (EDV, measured by gate scintigraphy), wall motion score index (WMSI), 
LV end-diastolic (EDD) and left atrium (LA) diameter measured by echocardiography, 
myocardial voltage values as index of viability of the treated area (NOGA endocardial 
mapping) were compared between the groups. Patients in the E vs L group received 
NOGA-guided intramyocardial injections (382+/-30 million vs 383+/-43 million BM-
MNCs, containing 1.6+/-1% vs 1.7+/-1% CD34+) followed by intracoronary injections of 
4157+/-2395 million vs 3765+/-2548 million BM-MNCs into the open IRA. Results: Trend 
towards improvement in EF was observed in both groups (E: from 38.1+/-10.1 to 41.3+/-
12.9%, p=0.171 and L: from 36.3+/-12.2 to 40.1+/-11.8%, p=0.113) with nonsignificant 
reduction of RPD (E: from 27.6+/-13.7 to 23.4+/-16.3% vs L: from 27.7+/-12.6 to 24.8+/-
13.2%) without difference between groups. Echocardiography resulted in non-significant 
decrease in WMSI and EDD, and a significant reduction in LA diameter in both groups. 
EDV did not change. The myocardial viability of the treated area increased significantly in 
both groups (E: from 8.2+/-2.8 to 10.3+/-2.8 mV, p=0.019 and L: from 7.9+/-3.4 to 9.6+/-
3.4 mV, p=0.047). Multivariate analysis revealed the total number of injected BM MNCs 
as a significant predictor of improvement of perfusion defect size. Conclusions: Combined 
injections of BM MNCs result in moderate improvement in myocardial perfusion and 
LVEF, independently from the time interval between AMI and treatment.

1030-37	 Left Ventricular Torsion: An Important Mechanism 
for Maintaining Normal Filling Pressures--A Speckle 
Tracking Echocardiography Study in Normal Subjects

Bogdan A. Popescu, Denisa Muraru, Andreea Teodorescu, Carmen C. Beladan, Monica 
Hirsu, Carmen Ginghina, “Prof. Dr. C. C. Iliescu” Institute of Cardiovascular Diseases, 
Bucharest, Romania

Background: During systole, the apex of the left ventricle (LV) rotates counterclockwise, 
whereas the base rotates clockwise, creating a torsional deformation of the LV. Speckle 
tracking echocardiography (STE) is a suitable technique for measurement of LV rotation 
because of its angle-independence.
Purpose: To determine LV torsion (LVtor) and to assess its relationship with conventional 
echocardiographic parameters and with LV filling pressure in a series of normal subjects.
Methods: We have prospectively enrolled 30 consecutive normal subjects (35±10 years, 
12 men). A comprehensive echocardiogram was performed in all, including LV volumes 
and ejection fraction (Simpson’s method), parameters of LV diastolic function and LV 
longitudinal function. The parasternal basal and apical short-axis planes were recorded 
to quantify basal and apical LV rotation using the EchoPac workstation. LVtor was defined 
as the net difference between rotation angles at the basal and apical planes (measured at 
the time of aortic valve closure, AVC), normalized for LV diastolic longitudinal length. We 
also estimated mean left atrial pressure (LAP) using the ratio of peak early filling velocity 
to flow propagation velocity (E/Vp), previously described as having the best relation to LV 
filling pressures in healthy volunteers: mean LAP=5.27 x E/Vp + 4.66.
Results: Apical rotation at the time of AVC was 13 ± 6º, while basal rotation at the same 
time was - 5 ± 2º. LVtor was 18 ± 7º; normalized LVtor was 2.3 ± 0.9 degree/cm. Estimated 
mean LAP was 11 ± 2 mm Hg. Both LVtor and normalized LVtor had a significant inverse 
correlation with mean LAP (r= -0.54, p=0.003; r= -0,52, p=0.004, respectively) and did not 
correlate with age, gender, LV volumes, LV ejection fraction, parameters of LV diastolic 
function (other than Vp and E/Vp), and of LV longitudinal function (p>0.20 for all). LVtor 
emerged as the best correlate of mean LAP.
Conclusion: LVtor can be assessed non-invasively in clinical practice by STE. It has a 
significant inverse relation with mean LAP: the higher the LVtor, the lower the LA pressure. 
These findings confirm the role of LVtor in the filling of the ventricle at normal pressures, 
thus allowing a normal cardiac performance.

1030-38	 Influence of Body Mass Index on Ventricular Vascular 
Stiffening in Healthy Children

Satoru Sakuragi, Katrina Abhayaratna, Christine O’Reilly, Wichat Srikusalanukul, Marc 
Budge, Richard Telford, Walter P. Abhayaratna, Australian National University, Canberra, 
Australia, Canberra Hospital, Canberra, Australia

Background: Childhood obesity is increasingly prevalent in the community is related to 
adverse cardiovascular outcomes. However, information is limited regarding the influence 
of body mass index on early cardiac structural remodeling and alterations in ventricular-
vascular function in healthy children.
Methods: In 214 healthy children (mean age 10.0 +/- 0.33 yrs; 48% boys), we measured 
body mass index (BMI) and assessed ventricular structure and ventricular-vascular 
elastance [arterial elastance (Ea), LV end-systolic elastance (Ees) and LV end-diastolic 
elastance (Ed)] using echocardiography. Carotid-femoral pulse wave velocity (PWV), an 
index of aortic stiffness, was estimated by applanation tonometry.
Results: BMI was correlated positively with PWV and negatively with indexes of ventricular-
vascular elastance (Ea, Ed, Ees) (Table). However, there was no association between 
BMI and indexes of cardiac remodeling including LV relative wall thickness, indexed LV 

mass or left atrial volume. After the adjustment for age, gender, mean arterial pressure 
and heart rate; increasing BMI was associated with higher PWV (p=0.03); and lower Ea 
(p<0.001), Ed (p=0.01) and Ees (p=0.001).
Conclusion: In healthy children, body mass index is independently related to ventricular-
vascular stiffening in the absence of overt cardiac structural remodeling. Further studies 
are required to evaluate whether reduction of body mass will attenuate age-related 
progression in vascular and ventricular stiffness. 

Body Mass Index

Rho p-value 

Carotid-femoral pulse wave velocity 0.19 0.006

Arterial Elastance (Ea) -0.27 0.0001

Operant diastolic elastance (Ed) -0.22 0.002

End-systolic elastance (Ees) -0.21 0.003

Left ventricular mass index 0.07 0.3

Relative wall thickness 0.05 0.47

Indexed left atrial volume -0.03 0.68

1030-39	 Does Lowering Filling Pressures by Using Continuously 
Measured Intracardiac Pressures Result in Reduced 
Risk of Heart Failure Event?

Anthony Magalski, Philip Adamson, William T. Abraham, Dale Renlund, Robert Bourge, 
Ven Manda, Brandon Sparks, Lynne Stevenson, on behalf of the COMPASS-HF 
Investigators, Mid America Heart Institute, Kansas City, MO, Brigham and Womens 
Hospital, Boston, MA

Background: The objective of this analysis was to determine if a sustained, lower, 
intracardiac pressure enabled by an investigational Implantable Hemodynamic Monitor 
(IHM) result in reduced heart failure events (HFE).
Methods: 274 HF patients (NYHA class III-IV) were implanted with the Chronicle® IHM in 
the COMPASS-HF clinical study. Intracardiac pressures were continuously collected by 
the device and each patient’s average daily estimated pulmonary arterial diastolic (ePAD) 
pressure was calculated over the 6-randomized month follow-up period. The risk of a HFE 
(hospitalizations, emergency department, or urgent clinic visits requiring IV therapy) was 
compared to the average ePAD pressure using Cox Proportional Hazards regression. 
Patients with at least 1 month of pressure data were included in the analysis (n=263).
Results: Overall, 103 patients (39%) had at least one HFE during follow-up. ePAD 
pressure was related to the risk of HFE (p<0.0001), with higher pressures indicating an 
increased risk. An average ePAD less than 22 mmHg resulted in a significant reduction 
in the risk of event., There was a significant, 69% reduction in the risk of a HFE among 
patients whose daily ePAD was below 22mmHg (p=0.0001).

Conclusions: Maintaining lower filling pressures, as defined by an ePAD of < 22mHg in 
this IHM system, was associated with a significant reduction in the risk of a HFE. These 
results offer insight into the potential role of continuously measured ePAD in guiding HF 
therapy and lowering filling pressures.

1030-40	 Adipokines in Coronary Artery Disease and 
Heart Failure: Relationships With Left Ventricle 
Hemodynamics and Cachexia

Charalambos Antoniades, Dimitris Tousoulis, Alexis Antonopoulos, Apostolos Drolias, 
Kyriakoula Marinou, Koumallos Nikolas, Costantinos Bakogiannis, Emmanuel 
Vavuranakis, Nikos Papageorgiou, Christodoulos Stefanadis, University of Athens, 
Athens, Greece

Background: Adiponectin is an adipokine with a protective role in cardiovascular system, 
while resistin and leptin are adipokines with a pro-inflammatory effect. Despite the 
importance of adipokines in cardiovascular disease, the role in end-stage heart failure 
(HF) or stable coronary artery disease (CAD) is unclear. We compared the expression of 
adiponectin, resistin and leptin between patients with HF, CAD and healthy individuals, 
and we examined their association with left ventricular function.
Methods: The study population consisted of 268 individuals: 147 patients with HF (ejection 
fraction of the left ventricle (EF) 32.5±0.5%, 137 with CAD and normal EF (54.4±0.5%) and 
80 healthy individuals matched for age, gender and risk factors for atherosclerosis. EF was 
measured by ultrasound and serum adiponectin, resistin and leptin were measured by ELISA.
Results: Serum resistin was significantly higher in HF (8.6±0.35 ng/ml) compared to CAD 
(6.5±0.3 ng/ml p<0.001) or healthy controls (7.0±0.4ng/ml, p<0.001), while there was 
an inverse association between resistin and EF (rho=-0.294, p=0.0001). Surprisingly, 
adiponectin levels were also significantly greater in patients with HF (26.5±2.1 μg/ml) 
compared to either patients with CAD (14.8±0.9μg/ml, p<0.001) or healthy individuals 
(9.95±0.8μg/ml, p<0.001 vs HF and p=NS vs CAD), and adiponectin was negatively 
correlated with EF (rho=-0.245, p=0.0001). Importantly, serum leptin was significantly 
lower in HF (10.9±0.7 ng/ml) compared to CAD (14.4±1.5ng/ml p<0.05) or healthy 
individuals (13.6±0.7ng/ml, p<0.05), but there was no linear association between leptin 
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and EF. In linear regression, the associations between EF and either resistin or adiponectin 
lost significance when body weight was introduced into the regression models.
Conclusions: Heart failure is associated with elevated resistin and adiponectin but decreased 
leptin levels. Resistin and adiponectin are both inversely associated with EF, but this effect 
is dependent on body weight. These findings indicate that cachexia modifies adipokines 
expression in heart failure, and adipokines may have a role in heart failure syndrome.
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1:00 p.m.

819-3	 Echo Peak Pressure Index as a New Noninvasive 
Load-Independent Indicator of Ventricular Recovery 
in Patients on Mechanical Circulatory Support: 
Association With Successful Device Removal

Timothy Bachman, Donald Severyn, James Antaki, Dennis McNamara, Robert Kormos, 
John Gorcsan, III, University of Pittsburgh, Pittsburgh, PA, University of Pittsburgh 
Medical Center, Pittsburgh, PA

Background: Assessment of left ventricular (LV) function in patients on assist device 
(LVAD) support is difficult because of LV loading. Although preload-adjusted maximal 
power is a useful load-independent marker of LV function on LVAD, it is technically 
complex. We tested a new simplified index using routine echo image data and noninvasive 
pressure to identify LV recovery on LVAD.
Methods: We studied 49 patients, aged 45±17 yrs, with onset of heart failure < 6 months, 
all originally on chronic LVAD as a bridge to transplant. Data were acquired using mid-LV 
short axis echo imaging and non-invasive finger-cuff blood pressure at full LVAD flow and 
during periods of reduced flow (half flow to minimal flow, if tolerated). LV fractional area 
change (FAC) [(end-diastolic area-end-systolic area)/end-diastolic area] and preload-
adjusted maximal power (peak pressure x peak flow)/(end-diastolic area)3/2 were 
calculated. The new echo peak pressure index (EPPI) was calculated as FAC x peak 
pressure. Fifteen patients had LV recovery with successful LVAD removal, 34 remained 
LVAD dependent.
Results: EPPI correlated correlated closely with preload-adjusted maximal power (r=0.87) 
and predicted LV recovery: a cut-off >%34.88mmHg had a sensitivity of 100% and specificity 
of 94%. EPPI was more specific than FAC alone, which had a specificity of 89%.
Conclusions: EPPI is a new noninvasive index that can assess LV recovery on LVAD 
support and predict successful device removal.

1:15 p.m.

819-4	 Left Ventricular Torsion and Diastolic Recoil 
Mechanics in Constrictive Pericarditis and Restrictive 
Cardiomyopathy: New Insights With Two-Dimensional 
Speckle Tracking

Partho P. Sengupta, Vijay K. Krishnamoorthy, Walter P. Abhayaratna, Josef Korinek, 
Marek Belohlavek, Thoralf M. Sundt, Krishnaswamy Chandrasekaran, Farouk 
Mookadam, James B. Seward, A. Jamil Tajik, Bijoy K. Khandheria, Mayo Clinic Arizona, 
Scottsdale, AZ, Mayo Clinic, Rochester, MN

Background: Left ventricular (LV) deformation is principally circumferential, resulting in 
LV torsion, where the apex moves counterclockwise and the base moves clockwise as 
viewed from LV apex. Characteristic of LV torsion and subsequent early diastolic recoil in 
patients with constrictive pericarditis (CP) and restrictive cardiomyopathy (RCM) remain 
uninvestigated.
Methods: Longitudinal, radial and circumferential mechanics of the LV were quantified 
by 2D speckle tracking of B-mode cardiac ultrasound images in 26 patients with CP, 19 
patients with RCM, and 21 age matched control subjects.
Results: In comparison to controls, patients with CP had significantly reduced 
circumferential strain (-16±6% vs. -9±6%; P<0.001), torsion (3±1 degree/cm vs. 1±1 
degree/cm; P<0.001), and early diastolic apical untwisting velocities (Er ,116±62 degree/s 
vs. -36±50 degree/s; P<0.001), whereas longitudinal strains, displacement, and early 

diastolic velocities at LV base (Em) were similar to controls. In contrast, patients with 
RCMP showed significantly reduced longitudinal strain (-14±6 % vs. -11±4 %; P<0.01), 
displacement (14.7±2.5 cm vs. 9.8±2.8 cm; P<0.01) and Em (-8.7±1.3 cm/s vs. -4.4±1.1 
cm/s; P<0.01), whereas circumferential strain, torsion and Er were similar to controls. For 
differentiation of CP from RCMP, the area under the curve was significantly higher for Em 
in comparison with Er (0.97 vs. 0.76, respectively; P=0.01). Following pericardiectomy, 
there was a significant decrease in longitudinal early diastolic LV basal myocardial 
velocities (7.4 cm/s vs. 6.8 cm/s; P=0.023), although this reduction was more frequently 
observed in patients with idiopathic CP than those with secondary CP (7/7 [100%] vs. 
7/12 [58%], respectively; P=0.062). Circumferential strain, torsion and Er, however, 
remained unchanged.
Conclusion: Deformation of the LV is constrained in the circumferential direction in CP 
and in the longitudinal direction in RCM. Subsequent early diastolic recoil of LV is also 
attenuated in each of the 2 directions respectively, uniquely differentiating the diastolic 
recoil mechanics of the LV seen in CP and RCM.

1:30 p.m.

819-5	 Scar Location by Myocardial Perfusion Imaging 
Predicts Mortality After Cardiac Resynchronization 
Therapy

Evan C. Adelstein, Andrew H. Voigt, Samir Saba, University of Pittsburgh Medical 
Center, Pittsburgh, PA

Background: Lateral scar predicts cardiac resynchronization therapy (CRT) non-response, 
but mortality data are lacking.
Methods: Of 726 pts undergoing CRT at our institution, 226 had clinically indicated 
myocardial perfusion images (MPI). Defects were classified as anterior or lateral; a 
summed perfusion score (SPS) was generated. Mortality data were obtained from the 
Social Security Death Index.
Results: The cohort was 73% male, 67 ± 12 yrs old, with NYHA class 3.1 ± 0.4, QRS 
duration 172 ± 34 ms, and LVEF 22 ± 8%. MPI pts tended to be male. The SPS in pts 
with any lateral defect (n=99) was higher than in pts with no lateral (n=120) defect (mean 
26.5 ± 11.9 vs. 11.3 ± 12.0 [p<0.001]), whereas the SPS in pts with lateral but no anterior 
defects (n=50) and anterior but no lateral defects (n=40) were similar (19.1 ± 9.5 vs. 21.7 
± 13.1 [p=0.3]).
Overall mortality was 20% over 30.3 ± 14.0 mos. Mortality was higher in pts with any 
lateral defect (36% vs. 16%; p<0.001), remaining significant after controlling for SPS and 
gender (HR 2.8 [1.3-6.0]; p=0.01). Controlling for SPS and gender, mortality was 5-fold 
higher in pts with lateral but no anterior scar compared to those with only anterior scar 
(HR 5.0 [1.5-17.2]; p=0.01). Survival was significantly curtailed in pts with any lateral 
defect (HR 2.5 [1.2-4.9]; p=0.01) and in those with only lateral scar (HR 3.8 [1.4-10.2]; 
p<0.01) after controlling for SPS and gender (Figure).
Conclusions: Lateral scar predicts mortality in CRT recipients. This finding merits 
prospective validation. 

1:45 p.m.

819-6	 Increased Central Venous Pressure Is Independently 
Related to Reduced Renal Function and Prognosis in a 
Broad Spectrum of Cardiovascular Patients

Kevin Damman, Vincent M. van Deursen, Gerjan Navis, Dirk J. van Veldhuisen, Adriaan 
A. Voors, Hans L. Hillege, University Medical Center Groningen, Groningen, The 
Netherlands

Background. Glomerular filtration rate (GFR) is mainly dependent on renal perfusion. 
However, increased central venous pressure (CVP) may be an important determinant of 
GFR as well. We set out to determine the relative contribution of increased CVP to renal 
function and prognosis in a broad spectrum of cardiovascular patients.
Methods. We evaluated intra-cardiac pressures, cardiac index (CI) and clinical outcome 
in 2,738 consecutive patients undergoing right heart catheterization for a variety of 
indications. Estimated GFR was determined using the sMDRD formula. Chart review was 
done to investigate follow up and demographics. Follow up started after catheterization 
with the primary endpoint of mortality.
Results. Mean age was 59 ± 15 yr, 57% was male. Mean eGFR was 65 ± 24 mL/
min/1.73m2, with a mean CVP of 5 ± 4 mmHg and a CI of 2.9 ± 0.8 L/min/m2. In the 
total population, CVP was an independent predictor of eGFR (r = -0.107, P < 0.001). In 
patients with CI < 2.5 mL/min/m2, CVP was a stronger predictor of eGFR (r = -0.159, P 
< 0.001) (Figure). CVP was a strong independent predictor of mortality: HR 1.15 (1.06 - 
1.25) per SD increase, P =0.001, next to eGFR (HR 1.14 (1.03 - 1.27), P = 0.011) and CI 
(HR 1.18 (1.07-1.31) P = 0.001), both per SD decrease.
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Conclusion. Increased CVP is an important determinant of reduced GFR. Furthermore, 
CVP is a strong and independent predictor of mortality in a broad spectrum of 
cardiovascular patients. Therefore, CVP should be regarded as an important risk factor 
for renal impairment and prognosis.

2:00 p.m.

819-7	 Selection of UNOS Status 1A Candidates for Mechanical 
Circulatory Support as Bridge-to-Transplantation (BTT): 
Analysis of UNOS/OPTN 2000-2005

Katherine Lietz, Mario C. Deng, Jeffrey Morgan, Yoshifumi Naka, Donna Mancini, 
Columbia University, New York, NY

Background: Despite the high priority allocation and availability of mechanical circulatory 
support (MCS), 18% of the medically managed UNOS status 1A candidates die without 
MCS while awaiting heart transplantation (HT). Decision to advance therapy to MCS is 
often difficult, as there are no strict criteria who and when would be most likely to benefit 
from BTT. In order to identify pts, for whom MCS would be favored over waiting for HT, we 
analyzed outcomes of the U.S. population of medically managed status 1A candidates.
Methods: Between Jan 2000 and Dec 2006, a total of 3,711 pts were listed de novo as 
UNOS status 1A candidates in the U.S., including 2,208 (59%) who were initially treated 
medically and 1,503 (41%) rescued with BTT before the day of listing. Of the 2,208 
medically managed pts, 451 (20%) subsequently underwent BTT. Pts were followed until 
HT, death, removal from the waiting list or Sept 1, 2007.
Results: The use of MCS in medically managed status 1A candidates was associated 
with increased probability of survival and/or HT from 66.5% to 87.1% at 3-months*. By 
multivariate analysis the risk factors for death and/or not receiving HT within 24 days 
(median time to HT) in medically managed pts included the presence of intra-aortic 
balloon pump* or ventilator support*, SCr > 1.5 mg%*, age > 60 yrs*, albumin 2.5 g%*, 
ABO blood type O* and weight > 89 kg*. The time when the predicted probability of 
1-month survival and/or HT decreased below the average 85% 1-month survival benefit 
of MCS alone, varied between days and weeks depending on the pts risk profile.
Conclusions: Elective MCS implantation as BTT should be strongly considered in 
medically managed UNOS status 1A candidates at high risk of death and/or anticipated 
long waiting time to HT. The predicted 1-month survival in pts with the identified risk 
factors for death or with projected long wait times to HT may help guide the optimal timing 
for device implantation.
* p<0.001

2:15 p.m.

819-8	 The Effects of Intracoronary CD34+ Stem Cell 
Transplantation In Patients With End-Stage Dilative 
Cardiomyopathy

Bojan Vrtovec, Matjaz Sever, Luka Lezaic, Dragoslav Domanovic, Gregor Poglajen, 
Peter Cernelc, Jurij Fettich, Branislav Radovancevic, Ljubljana University Medical 
Center, Ljubljana, Slovenia

Background. Although recent evidence suggests that transcoronary autologous 
transplantation of bone marrow stem cells represents a therapeutic option for patients 
with healed myocardial infarction, its effects in dilative cardiomyopathy remain undefined. 
We investigated the effects of intracoronary CD34+ cell transplantation in patients with 
end-stage dilative cardiomyopathy.
Methods. Of 21 patients with end-stage dilative cardiomyopathy who were evaluated for 
heart transplantation, 11 were randomised to receive intracoronary transplantation of 
autologous CD34+ cells (SC group), and 10 received no stem cell therapy (Controls). In 
the SC group stem cells were mobilised by daily subcutaneous injections of filgrastim, 
CD34+ cells were collected via apheresis and labelled with technetium. Patients uderwent 
myocardial perfusion scintigraphy for myocardial viability assessment and the collected 
CD34+ cells were injected intracoronary in the artery supplying the segments of reduced 
tracer accumulation.
Results. At baseline, the two groups did not differ with regards to age, gender, left 
ventricular ejection fraction (LVEF), left ventricular end-diastolic dimension (LVEDD), 
plasma proBNP, heart rate variability, QT variability, or concurrent medications. At 3 
months we found an improvement of LVEF and LVEDD in the SC Group (LVEF: from 
24.2±5.1% to 33.7±4.3%; P=0.004; LVEDD: from 6.9±1.3 cm 6.4±1.1 cm; P=0.03), but not 
in the Controls (LVEF: from 25.2±5.2% to 26.1±7.9%; P=0.44; LVEDD: from 6.7±1.4 cm 
6.6±1.5 cm; P=0.42). We found a significant improvement in 6-minute walk distance only 
in the SC Group (from 301±12 m to 405±31 m; P=0.001 vs. from 305±27 m to 307±24 m 
in Controls; P=0.72). Plasma proBNP levels in the SC Group showed a trend to decrease 
(from 2182±872 ng/l to 1810±700 ng/l; P=0.12). We found no significant differences in 
arrhythmia occurrence and electrophysiological parameters between the groups.
Conclusions. Transcoronary autologous CD34+ transplantation appears to be associated 
with reverse remodelling and improved exercise capacity in patients with end-stage 
dilative cardiomyopathy, without an increase in arrhythmia risk.
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