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SMARTool project aims to develop a platform based on cloud technology for clinical decision
support to the management of patients with coronary artery disease (CAD).

CLINICAL FINDINGS

In SMARTool clinical trial (Sept. 2016 - Oct. 2017) 275 patients were
enrolled and retrospective (ARTreat and EVINCI projects) and follow-up
relevant data (clinical, blood and imaging) have been collected.
The mean age of study population was 67 ± 8 years, the follow up duration: 6 ± 1 years. The SMARTool patients showed, at follow up, an improvement of the lipid profile
(Fig. 1A), consistently
with more intensive
statins treatment (Fig.
1B), still associated to an
altered glucose metabolism; worsening of the
inflammatory profile, with
significantly higher levels of Interleukin-6 and sVCAM-1, suggesting a
residual inflammation-related residual risk.
At Angio CT, an increased coronary atherosclerotic burden was observed,
namely, an increased number of patients
with CAD and total plaques. Diabetes and
biomarkers of metabolic syndrome (HDL,
glucose, leptin) were associated with CAD
(presence/severity/risk) at baseline and
follow up, suggesting that an abnormal
metabolism is a persistent determinant of
CAD. Biomarkers of inflammation (Fig. 2)
and endothelial activation were associated
with CAD (presence/severity/risk) at follow up.

LIPIDOMICS
SMARTool project is the first
one in Europe to associate a
complete lipid fingerprint of
circulating cholesterol esters,
triglycerides, phosphatidylcholine, phosphatidylethanolamine, sphingomyelins and ceramides in stable coronary artery
disease patients with a severity
class of disease demonstrated
by Angio CT. The project found
that many lipids species are
able to predict CAD progression of non-calcified coronary
plaque (results will be presented at ESC 2019), suggesting
that many patients could
potentially benefit of intensified lipid-lowering preventive
treatment.

Finally, biomarkers of cardiac
damage, such as high sensitive
cardiac Troponin T (Fig. 3),
were associated with presence and severity of CAD both
at baseline and follow up.
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GENETICS and TRANSCRIPTOMICS
Genomic data from CAD patients were used for the development of
CAD stratification models for diagnosis, progression and treatment.
Genetic study was performed by exome sequencing in 264 patients.
Sequencing data were used to develop a polygenic risk score for CAD,
based on CAD risk weights for variant, in order to identify individuals at
clinically increased risk of CAD. This genetic score was lower in patients
without CAD compared to patients with CAD (Fig. 4). The discriminative power of mRNA profile was evaluated not only between severe CAD
cases and controls but also between
subjects with either no coronary
changes at all or so mild and non-obstructive CAD patients (potentially
eligible for CTA scan): differential
blood expression was found for more
than 400 transcripts related to
apoptosis, metabolism, immune
system response and its regulation.
Sequencing data will be used in the
final SMARTool stratification algorithm.

DISSEMINATION
WCB 2018
Dr. Sakellarios presented at the World Congress of Biomechanics a computational multi-level patient-specific model for the simulation of the
mechanisms of atherosclerotic plaque growth.

LoC
The joined effort of the partners
MICRONIT and CNR led to the
development of a prototype of a
microfluidic device capable of
characterize the patient-specific cellular/molecular inflammatory phenotype, focused on
ICAM-1 quantification and monocyte characterization. This
device was proven to be capable
to quantifying in 1 h the concentration of a soluble cardiac
biomarker over two orders of
magnitude of dilution in 5 µl of
aqueous solution. The validation
with SMARTool samples is currently continuing and the aim is
to have a mapping as broad as
possible by the end of the
project.

SMARTool Workshop 2018
SMARTool Project Workshop "CAD Risk
Prediction and Stratification: The ICT
Approach" was held in Pisa at the CNR
Research Area Campus presenting the
major advancements in CAD diagnosis,
prognosis and prediction.

PUBLICATION
The results of SMARTool virtual functional assessment index (vFAI) system, able to accurately identify the presence
of impaired vasodilating capability and enhance the diagnostic performance of CCTA, were published (January
2019) on the European Heart Journal of Cardiovascular Imaging.
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