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Clinical Manifestations of Inborn Errors in Mitochondrial Fatty Acid Oxidation (FAO) 

• Hypoketotic hypoglycemia

• Toddler sudden death 

• Cardiomyopathy

• Skeletal myopathy

• Liver and heart lipid accumulation
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Fuel Metabolic Re-programming in Acquired Forms of Heart Failure: 
Lessons from Genetic Cardiomyopathies 
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The Failing Heart Utilizes Ketone Bodies: Provision of an Ancillary Fuel in 
the Context of Reduced Fatty Acid Oxidation 
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• The failing heart increases utilization of ketone bodies (Aubert et al; Bedi et al, Circulation. 2016; 
Nature Rev. Cardiol. 2016).

• Disabling cardiac ketone oxidation in mice worsens HFrEF (Horton et al, JCI Insight, 2019).

• Infusion of 3OHB reverses cardiac dysfunction and remodeling in canine tachypacing model of HFrEF
(Horton et al, JCI Insight, 2019). 

• Oral ketone esters are effective as both preventive and treatment strategies in mouse and rat models 
of HFrEF (Yurista et al, Circ. HF, 2021).



Ketone ester Supplementation Protects Against Pressure 
Overload-induced Heart Failure in Mice
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Ketones and Heart Failure -

Relevance to Humans?



N Engl J Med 2015;
373:2117-2128 

SGLT2 inhibitors are Ketogenic  
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Nielsen, R et al, 2019 Circulation

Dramatic Efficacy of 3OHB Infusion for Acute Heart Failure in Humans 
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Ketone Bodies Directly Improve Contractility of 
Cardiomyocytes Isolated from Failing Human Hearts
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Plasma Ketones as a Heart Failure Biomarker
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Re-balancing Cardiac Mitochondrial Fuel Metabolism as an 
Emerging Therapy for Heart Failure and Muscle Diseases

Ketone Supplementation 

First in human ketone ester studies are being launched
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