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Abstract

Atrial fibrillation (AF) and stroke are major health care problems in Europe. They are most
often the clinical expression of atrial cardiomyopathy, which is under-recognized due to the
lack of specific diagnostic tools. Multidisciplinary research and stratified approaches are
urgently needed to prevent, diagnose, and treat AF and stroke and preempt the AF-related
threat to healthy ageing in Europe. MAESTRIA is a European consortium of 18 clinicians,
scientists and Pharma industrials who are at the forefront of research and medical care of AF
and stroke patients. It will create multi-parametric digital tools based on a new generation of
biomarkers that integrate artificial intelligence (Al) processing and big data from cutting edge
imaging, electrocardiography and omics technologies. It will develop novel biomarkers,
diagnostic tools and personalized therapies for atrial cardiomyopathy. Digital Twin
technologies, a rich data integrator combining biophysics and Al will be used to generate
virtual twins of the human atria using patient-specific data. Unique experimental large-animal
models, ongoing patient cohorts and a prospective MAESTRIA cohort of patients will provide
rigorous validation for new biomarkers and newly developed tools. A dedicated core lab will
collect and homogenize clinical data. MAESTRIA will be organized as a user-centered
platform, easily accessible via clinical parameters routinely used in European hospitals. A
Scientific Advisory Board comprising potential clinician users will help MAESTRIA meet
clinical and market needs. Dissemination and visibility of the MAESTRIA consortium mission
will benefit from participation of the German Competence Network on Atrial Fibrillation
(AFNET), and support from the European Society of Cardiology, clinicians, scientists, and
other professional societies. MAESTRIA will be ready to tackle the major challenges of data
integration and personalized medicine focused on atrial cardiomyopathy, AF and stroke.
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1. Introduction

The MAESTRIA (Machine learning and artificial intelligence for early detection of
stroke and atrial fibrillation) project is an 18-partner Research and Innovation action (RIA)
with the objective of developing and validating the first integrative diagnostic digital
platform for atrial cardiomyopathy diagnosis. This platform will be designed to provide
support for improved diagnostic accuracy that increases effectiveness and efficiency of
treatments, as well as prevention of the complications of atrial cardiomyopathy, such as
atrial fibrillation and stroke.

The WP4 is led by AFNET (Atrial Fibrillation NETwork), a German academic research
organization integrating an interdisciplinary research network of clinicians, scientists,
practices, hospitals and institutes, especially in German speaking countries.

The main goal of WP4 within MAESTRIA is to validate multimodality biomarkers of the
atrial cardiomyopathy generated in the WP1, 2 and 3 and to test whether it could be used
in the clinical practice. WP4 will analyse several large datasets from Investigator Initiated
Trials (1ITs) and registries by AFNET. In addition, a prospective cohort with the collection
of relevant parameters as defined in WP1-3 will be set up (MAESTRIA-AFNET 10).

For MAESTRIA-AFNET 10 we are planning to recruit approximately 600 patients from
30 sites in 6 different countries (France, Germany, Greece, The Netherlands, Spain and
United Kingdom). The participating sites will collect relevant clinical parameters for Atrial
Fibrillation from patients: (digital-)ECGs, cardiac CT, MRI, echocardiograms and blood
sampling for routine lab parameters and optional biobank sampling. Dedicated core labs
will collect and homogenize the clinical data.

MAESTRIA — D4.3 Guideline for ECG, echo, MRI & CT imaging acquisition, processing and
storage of whole blood, EDTA plasma, SST serum.
page 5 of 7



H2020-Grant No 965286 1’% MAESTRIA

2. Purpose of this document

The purpose of this document is to provide the participating sites with a series of
guidelines created by the core labs, describing ECG, echo, MRI and CT imaging
acquisition, and the processing and storage of the blood samples for the MAESTRIA
central Biobank.

3. Blood collection for MAESTRIA
Central Biobank

The patients participating in this study will have the option to provide an extra blood
sample at the time of the routine blood extraction. Given that this extra blood sample is
optional, the patient will need to sign a separated informed consent form.

More details about the processing and storage of this extra blood collection can be
found in the attached guideline on the following two pages.
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4. Guidelines from the Core Labs

In this section we include the guidelines prepared by the core labs (in their original
format).

The guidelines appear in the following order:

- Guideline for ECG: Maastricht University and YourRhythmics.

- Guideline for CT scans: Oxford: UOXF & Caristo Diagnostics

- Guideline for MRI: AP-HP, LIB, SU-ICAN

- Guideline for echocardiography: AP-HP & Saint Antoine Hospital, Paris
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0 degrees 2D imaging of left atrial appendage

2D imaging of interatrial septum

Color imaging of interatrial septum

2D imaging of MV

Color imaging of MV

45 degrees 2D imaging of left atrial appendage

Velocity of the LAA (or at 90 degrees if the alignment is better)
2D imaging of interatrial septum

Color imaging of interatrial septum

2D imaging of AV

Color imaging of AV

2D imaging of MV

Color imaging of MV

90 degrees 2D imaging of left atrial appendage

Velocity of the LAA (or at 45 degrees if the alignment is better)
2D imaging of interatrial septum

Color imaging of interatrial septum

2D imaging of MV

Color imaging of MV
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120 degrees 2D imaging of left atrial appendage
2D imaging of right atrial appendage
2D imaging of interatrial septum
Color imaging of interatrial septum

2D imaging of AV
Color imaging of AV
2D imaging of MV
Color imaging of MV

Valvular regurgitation If valvular regurgitation > mild, acquisition for ORE (color and continuous
doppler)
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3D acquisitions Make sur to have the entire structure in the acquisition

X plane of the left atrial appendage at 0°, 45°, 90°, 120°

X plane of the right atrial appendage at 120°

X plane sweeping of the mitral valve (between 60° and 90°)
X plane of the aorta at 0°

3 Zoom 3D datasets (at least 1 beat) focused on the left atrial appendage
3 Zoom 3D datasets (at least 1 beat) focused on the right atrial
appendage

3 Live 3D datasets (at least 1 beat) of the aorta

3 Zoom 3D datasets (at least 1 beat) on the mitral valve
3 Zoom 3D datasets (at least 1 beat) on the tricuspid valve
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THANK YOU

Echocardiography Core Laboratory
Imaging Analysis Protocol

MAESTRIA

In case of any question please feel free to contact
Laurie SOULAT DUFOUR, laurie.dufour@aphp.fr
Ariel COHEN, ariel.cohen@aphp.fr
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