GEMINI meeting no 4
May 12-13, Krakow, Poland

Venue: Plenary: ACMiN AGH (www.acmin.agh.edu.pl),
Parallel sessions: ACMIN and Cyfronet (www.cyfronet.pl)

Logistics at https://sano.science/other-events/gemini/

W

Monday May 12t

Time Rooms will be
assigned based
on attendance

08:30-08.45 Welcome- Sign-in - Refreshments -

08:45-08:50 Welcome from organisers

08:50-9:00 Short Intro, new Insights, setting the scene (Henk)

09:00-9:30 Keynote 1 - Jonathan Coutinho - current clinical challenges ACMIN AGH

treatment acute ischemic stroke

09:30-10:00 Keynote 2 - Nima Etminan - current clinical challenges

treatment / management cerebral aneurysms
10.00-10.30 Plenary meeting - overview of all WPs |
WP2 (30 minutes)
10:30-11:00 Coffee break
11:00-12:30 Plenary meeting - overview of all WPs II
WP4 — 30 minutes
WP5 — 30 minutes
12:30-13:30 Lunch
13:30-14:10 Plenary meeting - overview of all WPs |l|
WP6 — 10 minutes
WP7 — 30 minutes
14.10-15.00 Plenary meeting — first plenary discussion (Henk, Alfons) ACMIN AGH
Given the keynotes and the status reports of all WPs, are we
moving into the right directions. Is our vision of 3-4 years ago
still valid or hopelessly outdated?

15:00-15:30 Coffee break

15.30—-17.30 | Parallel Session | (for detailed information see below)

Session 1: Ischemic Stroke: Ischemic lesions
Prepared by WP3 (UvA, Cranfield) with relevant input from
WP2, WP3, WP4

Session 2: Ischemic Stroke: Novel Treatments TBA
Prepared by WP3 (Polimi), with relevant input from WP2,
WP5, WP6, WP7

Session 3: Cerebral Aneurisms and Haemorrhagic Stroke
Prepared by WP4, with relevant input from WP2, WP5, WP7

19:30 Dinner Gospoda na Piastowskiej



https://acmin.agh.edu.pl/
https://www.cyfronet.pl/
https://sano.science/other-events/gemini/

Tuesday May 13t

Time Room
08:30-9:00 General Assembly
09:00-10:30 Parallel Sessions Il (for detailed information see below)
Session 1: VVUQ / Software development team
Prepared by WP7, with relevant input from WP2, WP3, WP4,
WP5
Session 2: DTH for brain perfusion, metabolism, and TBA
pathologies
Prepared by WP3 (UvA, Cranfield) with relevant input from
WP2, WP3, WP4
Session 3: Data harmonization and - processing practices 1
Prepared by ZHAW/BME/UVA.
10:30-11:00 Coffee break
11:00-12:30 Parallel Sessions Ill (for detailed information see below)
Session 1: Emulation and Surrogates
Prepared by AUMC and UvA, with relevant input from WP3
and 5 TBA
Session 2: Heart Brain axis, thrombosis, thrombolysis
Prepared by WP2, with relevant input from WP3, WP5
Session 3: Data harmonization and - processing practices 2
Prepared by ZHAW/BME/UVA.
12:30-13:30 Lunch
13:30-14:30 Plenary meeting — second plenary discussion
All WPs reporting back, updates, next steps, discussions (10
min per WP)
14.30—-14.45 | Plenary meeting — WP1 ACMIN AGH
14.45 - 15.00 | Plenary meeting — wrapping up (Charles, Henk, Alfons,
Marian)
15:00-15:15 Coffee break
15:15-18:00 Optional: visiting Cyfronet or/and Sano Centre
18:00 end of meeting

Content of the Parallel Sessions
Monday May 12
15.30-17.30 - Parallel Sessions |

Session 1: Ischemic Stroke: Ischemic lesions
Prepared by WP3 (UvA, Cranfield) with relevant input from WP2, WP3, WP4




This session relates to task T3.3 (Ischaemic Stroke Disease Progression) and specifically task
T3.3.1 (Development of a novel disease progression model linked to pathophysiological
conditions), and will discuss multiscale model components necessary for a full lesion evolution
(e.g. cell death, oedema, ..). The goal is to better understand current status of the models,
needs for GEMINI and beyond, and to prepare for deliverable D3.3 (model of ischaemic disease
proregression, due M36).

Schedule:

15.30-15.45:  Status of models at the end of INSIST (Alfons Hoekstra)
15.45-16.00: New developments after INSIST (Tamasz Jozsa, Stephan Payne)
16.00-16.15: update on relevant data availability (AMC, who?)
16.15-17.15: discussion

17.15-17.30: wrapping up, action points, next meetings.

Session 2: Ischemic Stroke: Novel Treatments
Prepared by WP3 (Polimi)

This session relates to task T3.2 (Thrombectomy treatment). After an overview of the VVUQ
processes required for the models, the first part will provide an update on the validation with
in vitro data, while the second part will focus on the validation with clinical data. Finally, a
discussion with WP6 will follow regarding the definition of the context of use of these models

in view of the training of the surrogate models.

Schedule:

15.30-15.45: Aim of T3.2 and VVUQ analysis (Francesco)
15.45-16.00: In-vitro thrombectomy campaign (Anneke)
16.00-16.15: In-silico thrombectomy updates (Virginia)
16.15-16.30: Clinical data collection (Luca, Wiktor)
16.30-17.00: Discussion

17.00-17.30: Context of use in clinical practice (Henk/Charles?)

Session 3: Cerebral Aneurisms and Haemorrhagic Stroke:

This session will focus on the aetiology and management of intracranial aneurysms, on the
modelling of aneurysm treatments, and on biomechanics of the disease. First, the necessary
raw variables will be defined and derived factors will be explained. The quality criteria for the
raw data and derived factors required to perform statistical analyses will be introduced.
Then, aneurysm treatment models and disease modelling will be presented and discussed.
Finally, the relevant case groups to be compared regarding the aetiology and management of
the disease will be defined.

Schedule:

15.30 — 16.00: Raw variables definitions / Derived factors / Quality criteria
16.00 — 17.00: Biomechanical modelling processing

17.00 —17.30: Relevant case groups definitions



Tuesday May 13t

09.00-10.30 - Parallel Sessions I

Session 1: VVUQ / Software Development Team
Prepared by WP7 (Sano, CYFRONET, ANSYS)

The aim of this session is to summarize the current status of development of computational
models, and identify any issues related to deployment and testing thereof (including testing at
scale using HPC resources contributed by CYFRONET). Furthermore, we intend to discuss
actions related to the VVUQ process for pipelines identified in D7.2, and agree on a schedule
of further activities.

We expect the participation of members of the GEMINI Software Development Team.

Schedule:
9.00-9.10: Introduction (Piotr)
9.10-9.45: Progress of development and testing of GEMINI computational models

(Karol, Marek)
9.45-10.15: VVUQ activities (Karol, Martijn)
10.15-10.30: Discussion

Session 2: DTH for brain perfusion, metabolism, and pathologies
Prepared by WP3 (UvA, Cranfield) with relevant input from WP2, WP3, WP4

This session relates to task T3.3.2 (model of disease progression after treatment), specifically
aiming to agree how to link recanalization status and thrombus fragmentation coming from
the treatment models to the disease progression models. It also relates to task T5.1 where a
DTH for treatment of acute ischemic stroke will be delivered, which will also provide patient-
specific predictions of disease progression up to one-week post treatment. The goal is to reach
agreement between project partners on how to exactly reach the stated goals. The goal is also
to prepare for deliverable D3.3 (model of ischaemic disease proregression, due M36) and
deliverables D5.1 and D5.2 (subject-specific DTHs, due M24 and M36 respectively).

Schedule:

09.00-09.15: status of discrete event pipeline at end of INSIST (Alfons)

09.15-09.45: discussion on link between treatment models and disease progression
models (task T3.3.2.)

09.45-10.15: discussion on how to move from the INSIST DES to patient-specific prediction
of disease progression up to one-week post treatment (task T5.1).

10.15-10.30: wrapping up, action points, next meetings.

Sessions 3 (Parallel block 11 & I11) - Data harmonization and - processing practices 1 & 2

Several partners in the GEMINI consortium are involved with processing (e.g., segmentation) of

medical images of diverse modalities. These two sessions are aimed to achieve the following goals:

Share techniques and best practices in handling medical images.
Ensure that the consortium adheres to similar, high-quality standards.
Discuss challenging cases that usually involve subjective decision making.



To this end, we are collecting input from the consortium ahead of the meeting on the types of
images that are representative to GEMINI. We are asking participants of the sessions to process one
or more of these geometries before the meeting, where we will focus on sharing experience and
discuss necessary steps.

At the end of the session, we are aiming to produce a short document (“GEMINI medical image
processing best practices guide”).

11.00-12.30 - Parallel Sessions Ill
Session 1: Emulation and Surrogates
Prepared by AUMC and UvA, with relevant input from WP3 and 5
To be filled
Session 2: Heart Brain axis, thrombosis, thrombolysis
This session relates to deliverable D2.2 (Heart-brain blood flow pipeline) as well as thrombosis and

drug modelling. We will start with reviewing the possible modules to be combined for the blood flow
modelling pipeline, and potential applications, both methodologically and clinically. Then, we will work
on defining the use cases and planning the writing of D2.2. The second part of the session will be
devoted to thrombus modelling, including thrombus formation (from UPF) and fragmentation (from
Delft), as well as drug models (anticoagulants from UPF; and hopefully someone from Insist to explain
lysis models developed there; otherwise, we will review the related papers). Finally, we will investigate
possible ways to collaborate to have a better understanding of thrombus mechanisms and the relation
between its composition, location, imaging markers, formation, and fragmentation.

Schedule:

11.00 - 11.15: Aim of D2.2 and thrombus modelling (Oscar-UPF)

11.15-11.30: Modelling components for heart-brain haemodynamics and potential applications
(Manal-UPF)

11.30-11.45: Brainstorming, working session for coupling different components, defining use cases
and planning for D2.2 (Oscar-UPF)

11.45-12.00: Review of thrombosis models, for formation and fragmentation (Maria-UPF; Alessia-
Delft)

12.00-12.15: Review of anticoagulant and thrombolysis models (Maria-UPF; someone from Insist?)

12.15-12.30: Discussion on thrombus models (Oscar)

Sessions 3 (Parallel block 11 & I11) - Data harmonization and - processing practices 1 & 2

Several partners in the GEMINI consortium are involved with processing (e.g., segmentation) of
medical images of diverse modalities. These two sessions are aimed to achieve the following goals:

- Share techniques and best practices in handling medical images.
- Ensure that the consortium adheres to similar, high-quality standards.
- Discuss challenging cases that usually involve subjective decision making.
To this end, we are collecting input from the consortium ahead of the meeting on the types of

images that are representative to GEMINI. We are asking participants of the sessions to process one
or more of these geometries before the meeting, where we will focus on sharing experience and
discuss necessary steps.



At the end of the session, we are aiming to produce a short document (“GEMINI medical image
processing best practices guide”).



