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Artificial hearts and ventricular assist devices of the 21st 
century

Tremendous progress has been made in the field of Mechanical Circulatory Support since year 2000. 
The landmark REMATCH Trial, published in 2001, launched a concept that was considered to 

be the Holy Grail of artificial heart technology: that a machine can be reliably and confidently used as 
an alternative to a heart transplant in patients who are ineligible for a transplant. The first generation 
LVADs outperformed maximal medical therapy both in terms of long-term survival as well as quality 
of life in end-stage heart failure patients. Now, more than ten years later, second generation LVADs 
are implanted more often than transplants annually and third generation products may challenge heart 
transplantation for patients who are eligible for either therapy. 

Simultaneously, the treatment of acute cardiogenic shock as radically changed to solve the problem 
of delayed resoration of circulatory stability in patients with hemodynamic compromise. The landmark 
SHOCK trial reported the dismal outcomes of patients hospitalized and treated with AMI-Shock. 
In the past, bulky technolgies offered some hope for this patient population, albeit at the expense of 
numerous and serious complications. Fortunately, minimally invasive techniques, micro-technologies, 
and percutaneous methadologies have translated into markedly improved survival of patients overall, a 
majority of them with their native hearts intact, and with far fewer morbidity. What was once considered 
a “last ditch effort”--with survival the exception more than the rule--has now reversed: investigators 
now consistently report over 50% (and sometimes 80%) survival in patients who, historically, would 
have succumbed to medical and surgical forms of cardiogenic shock in 60%-80% of the cases.

In summary, the last decade has demonstrated more than feasibility for mechanical device therapy 
for the most advanced forms of acute and chronic heart failure. The standard of care is shifting more 
toward these technologies than ever before.
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