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Short summary:

Alzheimer’s disease (AD) and Heart Failure (HF) are both major global health
problems and have been singled-out as emerging epidemics worldwide. One in nine
people older than 65 years of age has AD, and AD is the fifth cause of death in patients
age 65 and older.

Our recent discovery that those conditions can coexist in the same person is an
alarming prospective given that people are living longer. The prevalence of dementia
in HF is computed between 30% and 80% of patients and it has been reported an
estimate of HF in patients with AD in a third of the cases accounting for over 20 million
people affected worldwide.

Documented hallmark of AD is the deposit of misfolded proteins in the brain
forming amyloid aggregates in the neuronal tissue. We described the presence of
protein aggregates in the myocardium of patients affected by DCM and HF and in the
heart of patients suffering from AD. Importantly the aggregates are biochemically akin

to the brain ones and the same molecular diversity of the brain deposits is



recapitulated in the myocardium of patients with primary diagnosis of cardiomyopathy
or AD.

Clinically, we found that the form of HF prevalent in AD patients is of heart failure
with preserved ejection fraction (HFpEF). HFPpEF is a relatively new medical entity
affecting nearly equal numbers of patients than the one affected by HF with reduced
Ejection Fraction (HFrEF) and due to various etiologies. Being a phenotype typical of
aging it is not surprising that HFpEF represents the main phenotype of Alzheimer’s

Cardiomyopathy.

Biosketch:

My major focus is in basic and translational research exploring the
pathophysiology of heart failure from the molecule in-silico, to in-vitro and in-vivo
animal models as well as human studies both at the cellular/tissue levels and trough
clinical studies. Specifically, the fundamental direction of my laboratory is to
understand the cellular and molecular mechanism that cause the onset of myocardial
dysfunction and the progression to heart failure as well as genetic and environmental
modifiers. Further goals are to identify biomarkers to identify patients at risk and/or
to predict disease progression as well as engineer novel meaningful therapies for those
patients.

Towards this goal my laboratory has evolved through innovative unexplored
territories. While initially studying the molecular mechanisms of B-adrenergic
signaling, contractile and Ca?* dysfunction in animal models and human
cardiomyocytes, as | started my program as Pl, my laboratory developed a new
direction and made breakthrough discoveries that changed the paradigm for idiopathic
dilated cardiomyopathy (iDCM) and heart failure. We discovered the presence of
misfolded protein aggregates in the myocardium of patients with iDCM in HF placing
this disease in the category of proteinopathies. The proteinopathy is accompanied with
ER stress and abnormal unfolding protein response. We discovered that not only there
are amyloid plaque-like and tangle-like in the heart of patients with iDCM and HF, but
that they are composed of the same proteins as the aggregates in the brain of patients
with Alzheimer’s disease prompting the provocative term of “Alzheimer’s disease of
the heart”. The most recent work led to the discovery that aggregates are also present
in the heart of patients with AD and both hallmarks of AD pathology are present in the
heart of cardiomyopathy or AD patients. Not surprisingly the failing phenotype



observed in proteinopathies is the Heart Failure with Preserved Ejection Fraction

(HFpEF). HFpEF is the prevalent phenotype associated with aging and aging increases

the incidence of HFpEF making HFpEF the phenotype of age-related diseases and

diseases of anticipated aging such as Alzheimer Cardiomyopathy.

Most recent studies delve into 1) the mechanisms for the onset of sporadic AD

heart and brain and the understanding of the effect of the gene/environment modifiers

on the pathophysiology of sporadic proteinopathies; 2) the mechanisms of transmission

of disease; 3) Novel mechanisms for the pathogenesis of Alzheimer’s Cardiomyopathy
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