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The Global Pandemic of Heart Failure

By the Numbersé.

Å By 2030, >8 million people in the United States (1 in every 33) will 

have HF. Between 2012 and 2030, real (2010$) total direct medical 

costs of HF are projected to increase from $21 billion to $53 billion.

Å Total costs, including indirect costs for HF, are estimated to increase 

from $31 billion in 2012 to $70 billion in 2030. 

Heidenreich et al Circ HF 2013



For every 5% increase in myocardial infarct size 1-year all-
cause mortality increases by 19% & HF hospitalization by 20%.

Stone, Selker, Udelson et al. JACC 2016

Median Infarct Size Despite 1o PCI: 
17.9% of Total LV Mass

Heart Damage (Infarct Size) Due to a 

Heart Attack Means More Heart Failure & Death



Mechanical Unloading and Delayed Reperfusion 

Reduces Infarct Size

Door to Unload Concept : Reported in the Highest Impact 

Peer-Reviewed Cardiovascular Journals



The STEMI-Door to Unload Pilot Trial

The Potential to Change the Paradigm is Real

Kapur et al Circulation 2019



New Insights from the STEMI-DTU Pilot Trial

More Unloading Means Less Heart Damage

Kapur et al JACC 2020 (Under Revision)

1. Does LV Unloading Improve Blood Flow and Reduce Ischemic Injury?

2. Does LV Unloading Protect Cell Function to Promote Heart Recovery?



Innovative Approaches to Understand the Impact of LV Unloading

Hypoxia-Inducible Factor-1a

Prolyl-Hydroxylase Domain

HIF-1aand PHD levels

increase when

cells donôt have oxygen



Unloading with an Impella Transvalvular Pump Improves 

Oxygen Delivery Despite a Blocked Coronary Artery

Swain and Kapur et al JACC 2020 (Under Revision)



Biologic Engines in the Heart
Mitochondria regulate injury and recovery

Inner Mitochondrial Membrane

Harvard Biovisions


