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Introduction: Online cognitive assessment allows to efficiently
collect large-scale cognitive data and monitor changes in cogni-
tion over time. In a previous study, over 3,000 people with
Multiple Sclerosis (pwMS) were tested using 22 online cognitive
tasks and a randomised study design, proving the feasibility of
online cognitive assessment in MS. A reduced battery of online
cognitive tasks specific to MS was derived to periodically monitor
the observed cognitive impairments.

Objectives/Aims: The current study aimed to validate the robust-
ness of this reduced battery, investigate how cognitive impair-
ments evolve over time in MS, and identify specific cognitive
changes in relapsing remitting (RR) individuals transitioning to
secondary progressive (SP) MS.

Methods: Data were collected from over 2,500 pwMS using 12 of
the original 22 cognitive tasks, with approximately half of the par-
ticipants having completed the assessment also in the previous
study.

Results: Results showed that the selected cognitive tasks were robust,
with the same pattern of cognitive deficits observed at both time-
points for pwMS performing the tasks for the first time. Significant
changes in performance over one year were detected only in a subset
of the tasks, for pwMS having performed the tasks at both timepoints,
suggesting that different aspects of cognition deteriorate at different
rates. Additionally, the study found that RR individuals progressively
worsen across all measured cognitive domains as they transition to
SPMS, highlighting the potential use of online cognitive assessment
as a digital marker of disease progression.

Conclusion: In conclusion, the reduced battery of online cogni-
tive tasks is a reliable method for measuring cognitive impair-
ments in pwMS and could potentially be used to periodically
monitor cognitive changes in MS and make predictions on disease
progression.
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Introduction: To date, the detection of paramagnetic rim lesions

(PRLs) in multiple sclerosis (MS) is based on susceptibility-based
MRI sequences, which are not widely implemented in clinical
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routine. In this work, we exploit a deep learning approach to seg-
ment white matter lesions (WML) based on conventional MRI
data (FLAIR and T1-weighted images) and then employ saliency
maps (SMs) - which are usually generated to understand which
parts of a model’s input have the highest impact on classification
- to characterise PRLs.

Objectives/Aims: To expose significant differences between
PRLs and WML in MS using conventional MRI. Exploiting the
potential of these findings to classify PRLs.

Methods: FLAIR and MPRAGE were collected in 650 MS
patients (age: 45.7%=12.3, EDSS median: 2.5 [0-9]) and used to
train a U-Net network to segment WML. This model was then
tested on an independent set of 20 MS patients presenting PRLs.
In both datasets, WML masks were annotated by three expert cli-
nicians, while PRLs in the test set were marked by a neurologist.
With respect to both input modalities, we generated a local SM for
each lesion (SmoothGrad), using WML masks as footprint.
Confluent lesions were excluded from the study, leading to 47
PRLs and 598 WML. Positive and negative contributions in a SM
respectively represent voxels whose increase in intensity would
suggest and reject the presence of a lesion. Separating positive
and negative values, we observed and reported their distributions
across PRLs and WML.

Lastly, we explored the classification of PRLs and WML by set-
ting a threshold at the 90th percentile of positive contributions
with respect to (w.r.t.) FLAIR.

Results: On the test set we achieved a normalised Dice score of
0.75. Lower intensity areas in PRLs were not correctly predicted:
in SMs they showed lower attention, indicating that the model
focuses on hyperintensities. SMs computed w.r.t. FLAIR showed
consistently higher values than MPRAGE, i.e., FLAIR features
were more relevant. The distribution of positive values in SMs
w.r.t. FLAIR for PRLs and WML was different (Mann-Whitney U
test, p<<0.0001). The true positive rate of PRLs and WML was
around 70%.

Conclusion: Our investigation supports the feasibility of generat-
ing saliency maps to expose and exploit features of PRLs for
lesion classification based on conventional MRI sequences.
Disclosure of interest: Dr. Alessandro Cagol reports grant sup-
port by EUROSTAR E!113682 HORIZON2020, and receiving
speaker honoraria from Novartis.

Dr Achtnichts reported serving on the scientific advisory boards
for Celgene, Novartis Pharmaceuticals, Merck, Biogen, Sanofi
Genzyme, Roche and Bayer; receiving funding for travel and/or
speaker honoraria from Celgene, Biogen, Sanofi Genzyme,
Novartis, Merck Serono, Roche, Teva and the Swiss Multiple
Sclerosis Society; and research support from Biogen, Sanofi
Genzyme, and Novartis.

Prof. Lalive reports receiving speaker honoraria from Biogen
Idec, Genzyme, Merck Serono, Novartis, Sanofi Aventis, and
Teva; consulting fees from Biogen Idec, Geneuro, Genzyme,
Merck Serono, Novartis, Sanofi-Aventis, and Teva; and research
grants from Biogen Idec, Merck Serono, Novartis.

MD, PhD Kuhle served on scientific advisory boards for Novartis
Pharmaceuticals, Merck, Biogen, Sanofi Genzyme, Roche, and
Bayer; has received funding for travel and/or speaker honoraria
from Biogen, Sanofi Genzyme, Novartis, Merck Serono, Roche,
Teva, and the Swiss MS Society; and has received research

Multiple Sclerosis Journal 2023;29: (3S) 137-393

support from Bayer, Celgene, Biogen, Merck, Sanofi Genzyme,
Novartis, Roche, ECTRIMS Research Fellowship Programme,
University of Basel, Swiss MS Society, and Swiss National
Research Foundation (320030 160221).

Dr. med. Miiller received honoraria for travel, honoraria for lec-
tures/consulting and/or grants for studies from Almirall, Alexion,
Bayer, Biogen, Bristol-Myers Squibb SA/Celgene, Genzyme,
Merck-Serono, Teva, Novartis and Roche.

Prof. Dr. Pot reports that the Lausanne University Hospital
received speaker honoraria and travel grants for her activities with
Novartis, Roche, Biogen, Merck none related to this work.

PD Dr. med. Salmen reported receiving speaker honoraria and/or
travel compensation for activities with Almirall Hermal GmbH,
Biogen, Merck, Novartis, Roche, and Sanofi Genzyme; personal
fees from Bristol Myers Squibb, CSL Behring, Novartis, and
Roche; and grants from Baasch Medicus Foundation, Medical
Faculty of the University of Bern, and the Swiss Multiple Sclerosis
Society outside the submitted work.

Prof. Dr. Zecca reports that the Ente Ospedaliero Cantonale
(employer) received compensation for speaking activities, con-
sulting fees, or research grants from Almirall, Biogen Idec, Bristol
Meyer Squibb, Lundbeck, Merck, Novartis, Sanofi, Teva Pharma,
Roche.

Prof. Dr. Derfuss reported receiving speaker fees, research sup-
port, travel support, and/or served on advisory boards, data safety
monitoring boards, or Steering Committees of Actelion, Alexion,
Celgene, Polyneuron, Novartis Pharma, Merck Serono, Sanofi,
Biogen, Teva, Bayer-Schering, GeNeuro, Mitsubishi Pharma,
MedDay, Roche, and Genzyme.

MD Kappos’ employer (University Hospital Basel) has received and
dedicated to research support fees for board membership, consul-
tancy or speaking, or grants in the past 3 years from Abbvie, Actelion,
Advancell, Allozyne, Auriga Vision AG, Bayer, Bayhill, Biogen Idec,
BioMarin, Celgene, CSL Behring, df-mp Molnia & Pohlman, Eisai,
Eli Lilly EU, EMD Serono, Genentech, Genmab, GeNeuro SA,
Genzyme, Gianni Rubatto Foundation, Glaxo Smith Kline,
Glenmark, Innosuisse, Janssen, Japan Tobacco, Merck Serono,
MediciNova, Minoryx Therapeutics, Mitsubishi Pharma, MH
Consulting, Neurostatus-UHB AG, Novartis, Novartis Research
Foundation, Novo Nordisk, Osterreichische Gesellschaft fiir
Neurologie, Peptimmune, Roche, Roche Research Foundation,
Santhera, Sanofi-Aventis, Senda Biosciences Inc, Swiss MS Society,
Swiss National Research Foundation, Teva Pharmaceutical Industries
Ltd, TG Therapeutics, UCB, Wellmera AG, and Wyeth; and Dr
Kappos reported having a patent for Neurostatus UHB-AG with roy-
alties paid Payments made to institution (University Hospital Basel);
being CEO (employment by University Hospital Basel, MAGNIMS
Steering Committee) and a board member of the European Charcot
Foundation. Dr Gobbi reported receiving honoraria for speaking/con-
sulting or grants from Abbvie, Almirall, Biogen Idec, Celgene,
Genzyme, Merck Serono, Novartis, Roche, Teva Pharma.

Dr. Bridel reported serving on scientific advisory boards for
Biogen, Novartis, and BMS.

MD Leppert reported receiving grants from Progressive MS
Alliance outside the submitted work; and being chief medical
officer of GeNeuro.

Dr. Gobbi reports that the Ente Ospedaliero Cantonale (employer)
received compensation for speaking activities, consulting fees, or

journals.sagepub.com/home/ms;j



Poster Session - | 29 (35)

329

research grants from Almirall, Biogen Idec, Bristol Meyer Squibb,
Lundbeck, Merck, Novartis, Sanofi, Teva Pharma, Roche.

Prof. Dr. Dr. Granziera reported The University Hospital Basel
(USB), as the employer of C.G., has received the following fees
which were used exclusively for research support: (1) advisory
boards and consultancy fees from Actelion, Novartis, Genzyme-
Sanofi, GeNeuro, Hoffmann La Roche and Siemens Healthineers;
(2) speaker fees from Biogen, Hoffmann La Roche, Teva,
Novartis, Janssen and Genzyme-Sanofi; and (3) research grants
from Hoffmann La Roche, GeNeuro, Genzyme, Biogen.

Prof. Dr. Chan has received compensation for activities with
Actelion, Almirall, Bayer HealthCare, Biogen, Celgene, Genzyme,
Merck, Novartis, Sanofi-Aventis, and Teva Neuroscience, all for
university research funds, and research support from Biogen,
Genzyme, and UCB.

Dr. Federico Spagnolo was an employee of F. Hoffmann-La
Roche Ltd, Basel, Switzerland.

Dr. med. Oliver Findling: nothing to disclose

PhD Pascal Benkert: nothing to disclose

Prof. Renaud Du Pasquier: nothing to disclose

Dr. Giulio Disanto: nothing to disclose

Dr. med. Emanuele Pravata: nothing to disclose

Dr. med. Jochen Vehoft: nothing to disclose

MD Johannes Weber: nothing to disclose

Prof. Dr. Luca Remonda: nothing to disclose

Dr. Franca Wagner: nothing to disclose

Prof. Maria Isabel Vargas Gomez: nothing to disclose

PhD Adrien Depeursinge: nothing to disclose

PhD Vincent Andrearczyk: nothing to disclose

PhD Meritxell Bach Cuadra: nothing to disclose

MD Johanna M. Lieb: nothing to disclose

Dr. Nataliia Molchanova: nothing to disclose

Dr. PhD Po-Jui Lu: nothing to disclose

PhD Lester Melie Garcia: nothing to disclose

P272/1144

Transfer learning on structural brain age models

to decode cognition in MS: a federated learning
approach

Stijn Denissen!?3, Matthias Grothe*, Manuela

Vaneckova?, Tomas Uher, Jorne Laton', Matej Kudrna3,

Dana Horakova®, Michael KirschS, Jiri Motyl>, Maarten

De Vos’, Oliver Y. Chén??, Jeroen Van Schependom!-10,

Diana Sima'2, Guy Nagels'->!!

'UZ Brussel, Vrije Universiteit Brussel, AIMS Lab, Center

for Neurosciences, Brussels, Belgium, *icometrix, Leuven,
Belgium, 3First Faculty of Medicine, Charles University,
General University Hospital, Department of Radiology,
Prague, Czech Republic, *University Medicine Greifswald,
Department of Neurology, Greifswald, Germany, SFirst Faculty
of Medicine, Charles University, General University Hospital,
Department of Neurology and Center of Clinical Neuroscience,
Prague, Czech Republic, ®University Medicine Greifswald,
Institute for Diagnostic Radiology and Neuroradiology,
Greifswald, Germany, ’KU Leuven, Departments of Electrical
Engineering (ESAT) and Development & Regeneration, Leuven,
Belgium, 8Université de Lausanne, Faculté de Biologie et de

journals.sagepub.com/home/msj

Meédecine (FBM), Lausanne, Switzerland, *Centre Hospitalier
Universitaire Vaudois (CHUV), Département Médecine de
Laboratoire et Pathologie (DMLP), Lausanne, Switzerland,
10Vrije Universiteit Brussel, Department of Electronics and
Informatics (ETRO), Brussels, Belgium, ' University of Oxford,
St Edmund Hall, Oxford, United Kingdom

Introduction: Classical deep learning research requires lots of
centralised data. However, data sets are often stored at different
clinical centers, and sharing sensitive patient data such as brain
images is difficult.

Objectives/Aims: In this manuscript, we investigated the feasi-
bility of federated learning (FL), sending models to the data
instead of the other way round, for research on brain magnetic
resonant imaging (MRI) of people with multiple sclerosis (MS).
Methods: Using transfer learning on a previously published brain
age model, we trained a model to decode performance on the sym-
bol digit modalities test (SDMT) of patients with MS from struc-
tural T1 weighted MRI. Three international centers in Brussels,
Greifswald and Prague participated in the project. In Brussels, one
computer served as the server coordinating the FL project, while
the other served as client for model training on local data (n=97).
The other two clients were Greifswald (n=104) and Prague
(n=100). Each FL round, the server sent a global model to the
clients, where its fully connected layer was updated on the local
data. After collecting the local models, the server applied a
weighted average of two randomly picked clients, yielding a new
global model.

Results: After 22 federated learning rounds, the average valida-
tion loss across clients reached a minimum. The model appeared
to have learned to assign SDMT values close to the mean with a
mean absolute error (MAE) of 9.04, 10.59 and 10.71 points
between true and predicted SDMT on the test data sets of Brussels,
Greifswald and Prague respectively. The overall test MAE across
all clients was 10.13 points.

Conclusion: Federated learning is feasible for machine learning
research on brain MRI of persons with MS, setting the stage for
larger transfer learning studies to investigate the utility of brain
age latent representations in cognitive decoding tasks.
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