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DISCLOSURES

• No relevant financial disclosures

• Discuss off label use of ventricular assist devices 
(VADs) in children



OUTLINE

• Historical perspective

• Outcomes of children supported with continuous flow 
VADs

• Present challenges / future opportunities



A BRIEF HISTORY OF TIME…. OF VADS
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A BRIEF HISTORY OF TIME…. OF VADS

• Gibbons developed first ‘heart lung machine’ ushering in 
the era of open-heart surgery

• 1953

• NHLBI funded the ‘Artificial Heart Program’
• 1964

• DeBakey and Cooley implanted the first LVAD and total 
artificial heart (TAH)

• 1966 & 1969



EARLY EXPERIENCE

DeBakey ME. Am J Card. 1971



PNEUMATIC PULSATILE PUMPS



HISTORICAL PERSPECTIVE

Blume ED, et al. Circulation  2006

Only 4% of PTHS patients

Mostly older children and adolescents

1/3 Short-term VAD

Only 1 Berlin Heart



WAITLIST MORTALITY IN INFANTS

Mah D, et al. JHLT 2009



BERLIN HEART TRIAL

Fraser CD, et al. NEJM. 2012



CURRENT GENERATION OF VADS

Prinzing A, et al. J Thorac Dis. 2016



ARCHIMEDES PUMP



HEARTWARE



RISE OF CONTINUOUS FLOW VADS

Slaughter MS, et al. NEJM 2009



‘EXPLOSION’ OF ADULT VADS

Kirklin JK, et al. JHLT. 2015



HEARTMATE II IN CHILDREN

Cabrera AG, et al. JHLT 2013



HEARTMATE II IN CHILDREN

Pediatric Patients Young Adult Patients

Cabrera AG, et al. JHLT 2013



HEARTWARE



CONTINUOUS FLOW VADS

Rossano JW, et al. JHLT 2016



CONTINUOUS FLOW VADS IN CHILDREN

Rossano JW, et al. JHLT 2016



SURVIVAL ON CONTINUOUS FLOW VADS

Rossano JW, et al. JHLT 2016



ADVERSE EVENTS





AGE AT ADMISSION
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DISEASE MATTERS
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FIT STUDIES



INTRAOPERATIVE ECHOCARDIOGRAM



INNOVATIVE SURGERY

29



FONTAN SUPPORT





FONTAN PATIENT ON HEARTWARE



SCHOOL TRAINING



• Tremendous advancements in mechanical circulatory support for 
children over the last decade

• Off-label use of continuous flow devise is common in the 
management of advanced heart failure in children 

Excellent outcomes

• Better support options are needed for small children and those 
with complex congenital heart disease



Thank You



CONTINUOUS FLOW VADS AND HOSPITAL VOLUME
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VAD UTILIZATION & OUTCOMES

Mansfield RM, et al. PCCM 2015

P = 0.004

Effect Most Pronounced at 
Highest Volume Centers



WORLDWIDE PHENOMENON

Rossano JW, et al. JHLT 2016


