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What is and why LVAD?!?



The Traditional HF Treatment Model

Stage A Stage B Stage C Stage D
High risk Structural Structural Refractory
with no heart disease, symptoms
symptoms disease, no | previous or requiring
symptoms current special
symptoms intervention

‘--______-h\ .

Hospice

VAD, transplantation

e — Inotropes

Aldosterone antagonist, nesiritide

Consider multidisciplinary team

— Revascularization, mitral-valve surgery

- Cardiac resynchronization if bundle-branch block present

Dietary sodium restriction, diuretics, and digoxin

o — ACE inhibitors and beta-blockers in all patients

Treat hypertension, diabetes, dyslipidemia; ACE inhibitors or ARBs in some patients
] Yp yslip P

Risk-factor reduction, patient and family education

(g MAEHINE Jessup et al, N Engl J Med. 2003 May 15;348(20):2007-18




Mortality in Trials by NYHA Class
Despite Contemporary Optimal Management
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Cardiac Transplantation

..gold standard in cardiac replacement therapy

@ MAYO CLINIC



Transplanted vs Waiting List

5,000 - |
Listed
4,000 - L
a—x
3,000 - A—A/

A

2,000 - o> o=
o—o A Transplanted

A
1,000 - A~

|
86 88 90 92 94 96 98 00 02 04 06 08
Year
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Mechanical Support
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Heartmate XVE




Heartmate XVE

Left Battery
omitted for clari

."I)lf'::t'-‘ /.—'{ / =
ST * Skin Vent Adapter
Line & Vent Filter

XVE System

1994 FDA approval as Bridge To Transplant
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REMATCH Trial of HM | as Destination Therapy
Mean Age = 69 years

100

80 -

;\c? YA
% 60 - LV assist device
>
> 0
< 40 - 23%
N
20 1 Medical therapy LI_L'—I_‘
O | | | II_I_I i
0 6 12 18 24 30

Months

() Vo cic REMATCH Rose et al: NEJM 345:1435, 2001

CP1288488-1



Survival After LVAD (HM-1) Implantation as
DT by Candidate’s Operative Risk

Operative Survival (%)
100 - risk No. 6mo 1lyr 2yr
— Low 65 88.7 81.0 484
30 - ——— Moderate 111 73.8 624 345
—— High 18 27.8 27.8 13.9
;\3 —— Very high 28 10.7 10.7
~ 60
'©
=
>
5 40 A I-|—|_
7P
20 -
O 1 1 1 1
0) 12 24 36 48

Months

(g Maxe e Lietz et al: Circ 116:497, 2007 crzssesas



Comparison
HeartMate XVE & HeartMate ||
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HeartMate || LVAD
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How an LVAD works

Outflow velocity

Aortic valve

LV
pressure
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How an LVAD works

Outflow velocity

am LV
. pressure

Aortic valve



How an LVAD works

Outflow velocity

LV

. pressure

R

Aortic valve



Heartmate Il

1.0
©
= 08
% ' Continuous-flow LVAD
qg 0.6 - .
> Pulsatile-flow LVAD
£ 0.4 -
®)
© |
Q (0.2 -
=
o P=0.008
OO | | | |
0 6 12 18 24
Months since randomization
No. at risk
133 95 82 69 62
59 32 19 5 2

PSR Van Slaughter et al. NEJM 361:23, 2009



Practical iIssues and
complications



Gl bleeding

1.0
@)
< Pulsatile
8 0.8
@
O
(D 06 i
5
= 0.4
&
s
Q 02 ]
@
LL
0.0 I I I I I | I |

0] 6 12 18 24 30 36 42 48
Time from device implant (mo)

46 40 28 12
55 23 6 2

No. at risk

The Journal of Thoracic and Cardiovascular Surgery , April 2009
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Dieulafoy lesions
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Driveline infection
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Heartmate |l thrombosis
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Heartmate |l thrombosis
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Embolic Stroke
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Hemorrhagic Stroke
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Bleeding — VWF factor deficiency

Pre- 7days 30 days
Control LVAD Post Post

(@ MavocLinic Crow et al: STS 2010 Annual Meeting



VWFE: Hydes Syndrome (Loss of
High Molecular Weight Multimers)

VWF Multimer Electrophoresis

NPP

LVAD
Patient

Aortic
Stenosis

Patient
with PV

Chen et al: Thrombos & Hemostasis, 2011
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RV Failure

 Up to 20%
e Risk factors

 Renal and hepatic insufficiency

e Elevated pressure in the right atrium
e Low PA pressure

RV stroke work index

 Decreased RV contractility




Post-Trial Versus Trial Survival With Continuous Flow LVAD

Post-Trial®
Fost-Approval 5-tu'|::|],|":I
*= Late Trial®

Early-mid Trial”
Early Trial®

Implant dates n H0d 6Mo 12mo
aApr 08 -0ct™ () 1496 H25% 88% 85%
b Apr'08 - Aug ‘08 169 968% 90% B85%
c Mar "07 - Apr "08 205 85%  86% 80%
d Mar '05 - Mar 07 281 92% 82% 7 3%
e Mar'05 - May 086 133 88% T75% 68%

a John et al STS 2011
b Starling et al JACC (in press)

d Pagani et al JACC 2009
@ Miller et al NEJM 2007

T 1

6 12

Cil=la

(g MAvO CLINIC John at al. Ann Thorac Surg. 2011;92:1406-1413 ceuzsesss




Other LVADs under
evaluation..



Heartware LVAD

Heartware
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Heartware LVAD

e Loforte et al. Interact CardioVasc Thorac Surg (2011) 12 (3): 458-460.
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Heartware Outcomes

---

Estimated Hazard ratio for HWAD

180 days
1 year
2 years

22
0.25

026

g5e; Transplarmed, Recovery or Ongoing

"—l T9%

p=0.0001
p=0. 0001
peeD. D00

Follow Up in Months

J Am Coll Cardiol. 2011 Mar 22;57(12):1375-82



Post LVAD: The Road to
Recovery



Volume
overload/
cardiorenal
syndrome

1

Multidisciplinary approach

Heart failure
outpatient and
inpatient service

Advanced Heart
Failure Therapy

v

!

Arrhythmia

Nephrology

Heart Rhythm and
Device Therapy

CRT/AICD

A

A

Mechanical
Pump Failure

|

> End of life
ISsues
Sarcopenia Palliative care ‘
and

deconditioning

Cardiac Replacement

Therapy

N\

Medical Social
Work

Physical Medicine
and Rehabilitation

Nutrition

RF Ablation

Transplant

Medical therapy

Mechanical
Support (LVAD)

Q—p MAYO CLINIC

Revascularization/
valve surgery




Rehabilitation

* Adjustment
Lifestyle
Peripherals
Site care

New lease of life
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Recovery

2 A (V?LVAD Newsletter LRI 5
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Conclusions

* New era, new physiology.

* Viable long-term option for non-transplant
candidates.

* Complex patients - multidisciplinary
approach to care is key!
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INTERMACS and outcome

Continuous Flow LVAD* Destination Therapy, n=1160

Level 3-7: n=613, deaths=110
Level 2: n=435, deaths=106
Level 1: n=112, deaths=32

Death (censored at Transplant and Explant due to Recovery)
| i | i | i | i | i 1 i l

6 9 12 15 18 21 24
Months Post Implant
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