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Abstract

In addition to the HeartHealth clinical cardiovascular medicine program,
the Dalio ICI focuses on three (3) major research efforts. First, the Dalio ICI
leads the design and implementation of more than 15 active multicenter clini-
cal trials. These trials aim to address pivotal questions in cardiovascular care
that aim to identify the most effective methods to diagnosis and treat coro-
nary heart disease. For these trials, cardiovascular images are collected for
anatomic and physiologic analysis, which permits identification of novel imag-
ing biomarkers that augment diagnostic accuracy or improve risk stratification
of individuals at risk of coronary ischemia, myocardial infarction or sudden
coronary death. Second, the Dalio ICI develops intra-cardiac endovascular
hardware devices to treat an array of cardiovascular conditions. Numerous
devices are in development, including: a transcatheter mitral valve, which can
serve as a minimally invasive alternative to surgery; a left atrial appendage
occluder device as a method for stroke prevention that precludes the need
for use of anti-coagulant medications; and an endovascular aortic aneurysm
stent graft, which can reduce the risk of aortic rupture in a minimally in-
vasive fashion. These devices are distinct from current generation devices
by utilizing cardiovascular images to custom tailor devices to each individu-
als anatomy and physiology. Third, the Dalio ICI evaluates computational
methods that can augment diagnosis or prognostic risk stratification of cardio-
vascular disease. Active efforts are focused on computational fluid dynamics
and machine learning methods. Computational fluid dynamics are applied
to cardiac CT scans to determine coronary flow and pressure non-invasively,
and fluid-structure interactions are being pursued to better understand the
impact of coronary atherosclerosis and arterial wall material properties on
coronary flow. Machine learning applications currently being pursued include
those for auto-diagnosis of stroke, auto-diagnosis of coronary ischemia and
prediction of future myocardial infarction and death.
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