Virtual Pathological Heart of the Virtual Physiological Human

VPH2 (Virtual Pathological Heart of the Virtual Physiological Human) aims to develop a patient-specific com-
putational modelling of the heart to assist cardiologists/cardiac surgeons in defining the severity and extent
of disease in patients with post-ischemic Left Ventricular Dysfunction (LVD), with or without ischemic mitral

regurgitation (IMR).

Objectives of the Project

Problem or Context

Heart failure accounts for almost a quarter of all hospital admissions due to
cardiovascular events, has a high mortality (median survival around 18
months), and places a great burden on all healthcare systems, with estimated
direct costs of £ 905 m (€ 1350 m) in the United Kingdom in 2000, 2% of total
NHS expenditure.

Project

The task of the “Virtual Pathological Heart of the Virtual Physiological
Human” is the development of a high power framework platform aiming
at improving the management processes of heart diseases in defining the
severity and extent of disease in patients with post-ischemic LVD, and in
particular at:

« Integrating clinical, biological and genetic data retrieved from med-
ical records and laboratories research results in order to offer an
innovative therapeutic tool for the surgical and medical decision
making

« Supporting cardiac surgeons with
advanced simulation and model-
ling tools to be applied for obtain-
ing better selection and simulation
of specific surgical procedures

« Providing a new framework and
multimodal approach that will be
then useful in other clinical sce-
narios of cardiology and cardiac-
surgery involving for example
hybrid imaging PET-CT, molecu-
lar and functional imaging, etc.

Project Description

VPH2 will provide a fundamental framework clearly beyond the current
state of the art which will allow to build subject-specific multiscale model
of the heart (from tissue to genes) and the valves targeting a specific
clinical application area. Research and Technology Development results
will be:

+  Cross-correlation methods and computational models for representing
and interpreting heterogeneous data sets (such as clinical data, genom-
ics, environmental and biological ones).

« Creation of a computational model to simulate pathology and disease
progression in order to assist clinical decision making and new technol-
ogy development.

+ Advanced imaging and visualisation techniques with particular empha-
sis on advanced multimodal visualisation and modelling algorithms,
4-D representation.

The final VPH2 system will be installed in test-beds and its services will be
exercised. The objective of this task is to make the VPH2 system available to
non-IT partners or other end users to assess it from an operational point of
view. In order to accomplish this objective, a series of scenarios on the use of
the system will be realised by the respective partners. The scenarios will be
described for each validation site and measurable indicators will be identi-
fied. During this task, a questionnaire will be prepared and distributed to
the users of the system in order to provide clear results on the ease of use and
validity of services.

Expected Results & Impacts

VPH2 is a simulation-based medical planning system for cardiovascular dis-
eases to evaluate other options than surgical treatment.




One important factor is the availability of tools for collecting, storing, analysing and linking
different types of data: this will help clinicians in their daily activity and allow researchers to look
at all data originated by scientific instrumentation or available in databanks. The simulation of the
heart function offers a tool to better understand the pathogenesis of heart failure (HF) and to

develop proper treatment strategies to reduce readmissions.

Although the main task of the project (simulation of the reconstructed left ventricle) will start only
in Year 2, according to the First ATR Consensus Report, the “Project as a whole has been making
a good progress in relation to the Description of Work”. All Milestones foreseen for Year 1 (M1 to
MB5) have been achieved, bringing the project to a good advance level - Overall Architecture has
been completed, as well as the (partial) identification of new genetic variants, the definition of Data
Mining techniques, the first release of VPH2 framework prototype and the release of Functional
Assessment Tool for the extraction of geometrical and mechanical features of the patient’s heart

from cardiac magnetic resonance images.
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DemographicData

Anagraph
FamilyName : Patient
FirstName : Test
BirthDate : 06/01/1972
Sex : Female

Anthropometric
BodyWeight : 53 Kg
BodyHeight : 1.55 cm
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VPH2
Virtual Pathological Heart of the Virtual
Physiological Human
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