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Heart Failure with Preserved Ejection
Fraction = Diastolic HF

EF > 0.50

_V not dilated

High LV mass/EDV
Hypertension

nability of Left Ventricle (LV) to fill properly
due to stiffening and/or impaired relaxation
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Outcome of Heart Failure with Preserved
Ejection Fraction in a Population-Based Study

EF > 0.50, n=880

EF <0.40, n=1570
Ontario, Canada, 1999-2001

N Engl J Med 2006;355:260-9.



Irbesartan in Patients with Heart Failure
and Preserved Ejection Fraction (I-PRESERVE)

Death from any cause or hospitalization for a cardiovascular cause

n=4128

Age > 60
NYHA IV
LVEF 45%

Massie BM. et al, N Engl J Med 2008;359:2456-67.



Diastolic and Systolic work



Harnessing of Energy During Systole to
Facilitate LV Filling During Diastole

Systolic
Pressure
120 - 140mmHg

Energy
transfer

Diastolic Pressure
Normal: 6-12mmHg
DHF: 25mmHg




Conichrome

cobalt-chromium-nickel-molybdenum-iron alloy



Efficacy
Animal Model: Bilateral Renal Wrapping

PagelH. The production of persistent arterial hypertension bycellophane perinephritis.JAMA. 1939113:2046-8.

Modified by M. Redfield (Canine)
and adapted to Minipigs and Sheep

e Systemic hypertension =—tV hypertrophy
e LV mass > 40% increase
(up to 60%)

e Short axis 2D strain analysis
mid-ventricular, apical levels
(SIEMENS VVI)



Strain Rate

Velocity Strai n Strain -Rate



Rotational mechanics

e Fiber direction
— Base: Clockwise (-)
— Apex: Counterclockwise
(+)
— Twist: Apex-base
 Reverse Rotation
— Diastolic suction
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Strain analysis after renal wrapping

Significant decrease In:

e Peak diastolic strain rate

 Mid-ventricular 1.59to 1.27 %/sec
 Apical 3.52 to 2.06%/sec

e Strain rate E/S ratio

e Mid-ventricular 1.47 to 0.82
« Apical 1.88 t0 0.73

* EARRF 34% to 23%



Change in Early Apical Reverse Roatation (EARRF)
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Ratio

Endocardial Circumferential Strain Rate Ratio

1.80
1.60 -
1.40 -
1.20 -
1.00 -

0.80

—&— Device Group (n=5) —m— Control Group (n=5)




ImCardia™ Status

 Pilot clinical study (Add-on to AVR for AS)
Initiated on April 2008 validated the safety
profile;
7/ patients (AVR+ device) with up to 20 months follo w
up,
8 Control patients (AVR only).
No safety differences between the groups.



Trans-Apical Insertion of Intracardiac Device



Fluoroscopy of Intracardiac Device



Results
Safety

Defibrillation

Bail-out; acute, 2-weeks

Chronic experiment
* Nn=14 healthy sheep

e Follow-up 6 months

 Normal clinical course

e Stable LVEF

* No thrombo-embolic or infectious events
* No arrhythmias (by Holter)



Efficacy Study: EARRF After Device

Control after TA procedure _
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Decrease in EARRF improving with device




Future Direction



Conclusions

- A passive elastic device, which transfers energy
from systole to diastole, may improve diastolic
performance.

- Minimally invasive, trans-apical implantation of
the intracardiac device is simple and safe.

Thanks for your attention



