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Current Estimate of Advanced HF Pts

300 Million Population

HF=2.5 % Population* or

6.5-7 Million Total

45-50 % 
Preserved

Systolic Function 
3.0-3.5 M

50-55 % Systolic HF         
3.0-3.5 Million

35% Class I

35% Class II

25% Class III

(10% IIIB)

5 % Class IV

Class IV 150-200,000

Class IIIB+IV < 75 yrs 

250-300,000 Pts

Theoretical Candidates 
for Mech Circ Support

Class III B 300-350,000



Outcomes in Patients Hospitalized with 
Heart Failure

References: Aghababian RV. Rev Cardiovasc Med. 2002;3(suppl 4):S3-S9.
Jong P et al. Arch Intern Med. 2002;162:1689-1694.
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N = 38,702 N = 38,702



Options for Management of
Advanced/End Stage HF

Optimized Oral HF 
Drug Rx

Tx

High Risk 
CV Surgery

BiV Pacer

DT

Investigational 
Drugs

InotropesHospice

VADs
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Randomized
Evaluation of
Mechanical
Assistance in 
Treatment of
Congestive
Heart failure

Use of VAD’s as Destination Therapy
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REMATCH Study 1998-2001
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CPXT*
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Thoratec Heartmate LVAD
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REMATCH Trial-Intent to Treat Analysis 
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Complications noted in REMATCH:Complications noted in REMATCH:

BleedingBleeding
InfectionInfection
RV FailureRV Failure
Neurologic Dysfunction/StrokeNeurologic Dysfunction/Stroke

Device DurabilityDevice Durability
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Destination Therapy:
Improved Survival n=88
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Change in Tx Eligibility (DT     Tx)

Post REMATCH DT study: HM XVE ’02-’05  

N=268:   32  (13%) listed as DT/ ineligible for Tx
Converted to eligible and underwent Tx

Primary contraindications: Pulm HTN and Renal

85% survival post Tx

LVAD can reverse some end organ dysfunction 
or contraindications to Tx



INTREPID Trial-Novacor Device
(All Inotrope Dependent)
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p = 0.011 (log-rank test)

Error bars ± 1 standard error 

Hazard Ratio 0.461 
95% CI (0.249, 0.853)

Rogers JACC 2008
X=transplanted patients

46%

22%

27%

11%

N=96N=96



Pulsatile vs Continuous Flow 
LVADs

Pulsatile / Volume Displacement Continuous / Rotary

Varying the speed of the rotor can 
increase flow/output and change 
ventricular dimension and volume



CONTINUOUS FLOW LVADCONTINUOUS FLOW LVAD
HeartMateHeartMate II LVASII LVAS

�� Continuous flow, rotary pumpContinuous flow, rotary pump

–– Axial designAxial design

�� SmallSmall

–– 1/71/7thth size (65 cc displacement)size (65 cc displacement)

–– 1/41/4thth weight (295 gm)weight (295 gm)

�� Quiet operationQuiet operation

�� No requirement for ventingNo requirement for venting

–– 40% smaller 40% smaller percutaneouspercutaneous leadlead

�� Single internal moving partSingle internal moving part

–– Potential for longPotential for long--term durabilityterm durability
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>2000 Patients 
Implanted

53 Pilot Study 

486 Bridge to Transplant

Commercial Implants
Europe: Post CE Mark and 

US: Post FDA Approval

460 Destination Therapy

HeartMate II Worldwide Clinical Experience

946 Pivotal Study 
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n=230
(>18 mo follow up)

DT primary cohort with 
2 year follow up May 2009*

Cohorts:

•Randomized vs XVE

•XVE Exchange

•Small pts

FDA Approval Apr 2008 



HeartMateHeartMate II Clinical StudyII Clinical Study
Phase II Phase II –– Pivotal StudyPivotal Study

�� Bridge to Transplant (n=279)Bridge to Transplant (n=279)

–– Primary CohortPrimary Cohort

�� 133 pts at 26 sites133 pts at 26 sites

�� Enrollment: March 2005 to May 2006Enrollment: March 2005 to May 2006

–– CAP (Continued Access Protocol) CohortCAP (Continued Access Protocol) Cohort

�� 146 patients at 32 sites146 patients at 32 sites

�� Enrollment:  May 2006 to March 2007Enrollment:  May 2006 to March 2007



HeartMateHeartMate II Actuarial Survival II Actuarial Survival 
Primary (n=133) and CAP (n=146) CohortsPrimary (n=133) and CAP (n=146) Cohorts
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HeartMate II n=279 
Actuarial Survival
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HeartMateHeartMate II II vsvs HeartMateHeartMate VE VE 
Actuarial SurvivalActuarial Survival

1Updated from Miller, Pagani, Russell et al NEJM 2007
2Frazier et al JTCVS 2001
3Rose et al NEJM 2001
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HeartMateHeartMate II Clinical TrialII Clinical Trial
Adverse Event RatesAdverse Event Rates
HeartMateHeartMate II II vsvs HM VE HM VE 

Adverse EventAdverse Event

Continuous FlowContinuous Flow

HM II (62 pt yrs)HM II (62 pt yrs)

(n=133)(n=133)

PulsatilePulsatile FlowFlow

HM VEHM VE 1 1 (86 pt yrs)(86 pt yrs)

(n=280)(n=280)

Bleeding requiring surgeryBleeding requiring surgery 0.78 (0.78 (--58%)58%) 1.471.47

PercutaneousPercutaneouslead infectionlead infection 0.37(0.37(--10 fold)10 fold) 3.493.49

StrokeStroke 0.19(0.19(--67%)67%) 0.440.44

NonNon--stroke neurologicalstroke neurological 0.26(0.26(--70%)70%) 0.670.67

RV failure requiring RVADRV failure requiring RVAD 0.08(0.08(--58%)58%) 0.300.30

Events / Patient Year

1Frazier OH, Rose EA, Oz MC, et al; J Thor CV Surg 2001



Effects of CRT Effects of CRT vsvs LVAD on Health LVAD on Health 
Status Measures Status Measures –– 6 Min walk6 Min walk
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1Strickberger, Conti, Daoud et al Circ 2005
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HeartMateHeartMate II Clinical TrialII Clinical Trial
QoLQoL –– Kansas City Kansas City CardiomyopathyCardiomyopathy QuestionaireQuestionaire
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>2000 Patients 
Implanted

53 Pilot Study 

486 Bridge to Transplant

Commercial Implants
Europe: Post CE Mark and 

US: Post FDA Approval

460 Destination Therapy

HeartMate II Worldwide Clinical Experience

946 Pivotal Study 
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n=281
(18 mo followup)

Durations

•285 > 1 year

•152 > 1.5 year

•77 > 2 yr

•10 > 3 yr

•1 > 4 yr

DT primary cohort with 
2 year follow up May 2009*

Cohorts:

•Randomized vs XVE

•XVE Exchange

•Small pts

FDA Approval Apr 2008 

Trial stopped due to superiority of Trial stopped due to superiority of 
HM II over XVE on Dec 2, 2009HM II over XVE on Dec 2, 2009



HeartMateHeartMate II Clinical StudyII Clinical Study
Phase II Phase II –– Pivotal StudyPivotal Study

�� DESTINATION THERAPY (n=466)DESTINATION THERAPY (n=466)

–– Primary Cohort  (N=200)Primary Cohort  (N=200)
�� at 32 sitesat 32 sites

�� Enrollment:  August 06Enrollment:  August 06--Dec 07Dec 07

–– CAP (Continued Access Protocol) CohortCAP (Continued Access Protocol) Cohort

�� 266  patients at 32 sites266  patients at 32 sites

�� Enrollment:  Dec 07 to Dec 08Enrollment:  Dec 07 to Dec 08

�� Study stopped by DSMB for superiority of Study stopped by DSMB for superiority of 
HM II over older XVEHM II over older XVE



INTERMACS REGISTRYINTERMACS REGISTRY

�� Sponsored by NHLBI, industry, CMS, UABSponsored by NHLBI, industry, CMS, UAB

�� Mandate to submit patient data to obtain CMS Mandate to submit patient data to obtain CMS 
funding and approvalfunding and approval

�� Collects data on ALL chronic device implantsCollects data on ALL chronic device implants

�� Will serve as repository of clinical trial data as well Will serve as repository of clinical trial data as well 

�� Provide control group for clinical trialsProvide control group for clinical trials--HeartwareHeartware

�� Objective Performance CriteriaObjective Performance Criteria

�� Now nearly 650 implants Now nearly 650 implants 

�� Also allow focus on risk factors/stratificationAlso allow focus on risk factors/stratification
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NEW LVADs in Clinical TrialNEW LVADs in Clinical Trial



MINIATURE VAD Development
- for Adults

MINIATURE VAD Development
- for Adults

CirculiteCirculite



Use of Use of VADsVADs for Advanced HFfor Advanced HF
SummarySummary

�� Substantial database now exists for both BTT and Substantial database now exists for both BTT and 
as a long term alternative, Destination Therapyas a long term alternative, Destination Therapy

�� Recent clinical trials with second generation of Recent clinical trials with second generation of 
devices with continuous flow are a new era in MCSdevices with continuous flow are a new era in MCS

�� Outcomes now nearly that for heart transplantOutcomes now nearly that for heart transplant

�� Multiple new devices now in clinical trial for full Multiple new devices now in clinical trial for full 
support of the circulation and partial  supportsupport of the circulation and partial  support

�� Huge benefit in QOL and Functional capacityHuge benefit in QOL and Functional capacity

�� Equipoise now exists for upcoming trials inEquipoise now exists for upcoming trials in

Less severe HF patientsLess severe HF patients
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