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Facts & Flgures Contributions
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Milestones 6%
2017 2018 2019 2020 2021
0 0
1 1 T 1 1 42% Others 22%
First patients recruited 1132081 €
Data architecture design to main clinical cohorts Last patient recruited to Data release and

01/10/2016 01/11/2017 regulatory aspects

01/04/2020

main clinical cohorts
01/04/2019

IMI 11 000 000 € EFPIA 13 580 029 €
Total 25 712 110 €

Translation

*

WPO09: Clinical Pathways
UN & JPNV

WPO03: Clinical Harmonisation
KU Leuven & HLU

Device selection/Data capture

and Management plan
01/10/2017

WPO02: Patient Involvement
KCL & MSD

WP10: Regulation
Lygature & Biogen

Challenge

Remote Assessment of Disease and Relapse in Central Nervous System Disorders (RADAR-CNS) is a
International research project, which aims to improve healthcare provision and to develop new ways of
monitoring major depressive disorder, epilepsy and multiple sclerosis (MS) using wearable devices and
smartphone technology. The RADAR-CNS ambition is to transform patient care through remote assessment. It
IS an international consortium of academic and EFPIA members who are leaders in the fields of depression,
multiple sclerosis and epilepsy, with clinical expertise and access to patient cohorts in each disease area,
combined with leading technical and methodological experts in the disciplines required for RMT development
and implementation (Figl).

MS Depression and MS Disability and Fatigue studies are two observational, non-randomized, non-
Interventional studies, using commercially available wearable technology and smartphone sensors. Both MS
studies are multicenter, international trials involving 3 MS centres: San Raffaele Hospital in Milan, Fundacio
Hospital Universitari Vall D’'Hebron in Barcelona and Region Hovedstaden in Copenhagen.
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Clinical Disorders

WPO04: Epilepsy
KCL & UCB
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Technical Platforms
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WPO07: Devices & Platform
KCL & Biogen

WPO05: Multiple Sclerosis
USR & Biogen
WPO06: Depression
KCL & HLU

Figure 1: Project structure

WPO08: Data Integration,

WP11: Dissemination, Exploitation and Communication

analysis & bio-signatures
UNI PASSAU & JPNV

MMJWM. Motor activity «— (/ \) / e _ z:: . e S u I tS
{Mr R PN oy, falbey, Mean heart rate 7 \\ -/// ~ RADAR Management Portal §-§

[ [ NS [ P N—" T e 2 Through the RMT we will prospectively collect data, both
NN o N RADAR Platform ! Active Monitoring passively (pRMT) and actively (aRMT), to provide

Information outcome
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Instrument to characterize mood changes, cognition and

. . RADAR aRMT SO . ) e -
i ; Passive | Questionnaire App disablility, patients will also undergo to clinical visits at
: hest devi . . ! | :
dutomated Chest devtee Monitoring i baseline and every 3 months to collect data about
(batch&;ea‘l-tzme) . | disablility, cognition and emotional status using standard
anatysis ! ! 5
_ g ; evaluations.
v O .
dmatve — | Passive Remote assessment (pRMT)
connect i For pRMT we will use a wearable devices and
| THINC-IT : ]
RADAR pRMT app | app digital tests smartphone sensors to collect multisensory data in order

Smartphone sensors & Wearables

to Iinvestigate what type of features derived from the
smartphone-biosensors correlates to the traditional
clinical diagnosis based on the standard evaluation. Data
will be collected through the RADAR-CNS passive app
developed by WPY.
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Wrist device
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Outcome assessment
1. Disability (EDSS)
2.MSFC

MS disability and fatigue stud

STUDY DURATION: 24 months
SAMPLE SIZE: 300 with a RR MS and

MS Disability and Fatigue
study design

3.6MWT
4. Fatigue (FSS)
5 .Quality of life (WSAS and SF36)
6. SDMT

Movement, daytime activity, sleep characteristics

Process Evaluation
Qualitative interview

Process Evaluation

Qualitative interview 7. lliness Perception (BIPQ)

100 with a Secondary Progressive SM Aosepmanae pmemormance sesessment /| Aceoptance st worn device
(SPMS) st ) | S Fio Charge )

SHOB + PDDS Collect data on ambient noise, light, GPS
AIM: The major aim is to evaluate if RMT R — ' Scile — ' — ltgi?%):égggggh and duration of calls, number of
represent a reliable and feasible instrument T 5" — 8' ——
to better characterize the disability status of B ro \ ro I . S eneore
person with MS. Its objectives are to nformed 1  ——

consent,
Baseline
Assessment

Standing balance, gait variabllity, steps count,
falls, ECG...

determine the usefulness of RMT as a
possible tool to qualify the disability level of
patients and locomotor function and to
detect longitudinal changes over time and
to determine the usefulness of RMT to
detect fatigue and its possible predisposing
factors compared with standard
evaluations.

Speech + ESM
Assessment +
Cognition

Contextual Variables
3-monthly
Service use (modified CSRI)
Life events (LTE-Q)
Change DMT /other therapies
Anxiety (GAD7),
Depression (IDS-SF/CIDI-SF)
lliness Perceptions (BIPQ)

Chest worn device
(eFaros180)

Passive RMT (smartphone sensor/wearable devices)
Active RMT (app questionnaires and ESM)
Ongoing participation/attrition

Active Remote assessment (aRMT)

The aRMT consists of self-reported guestionnaires and
brief tests to evaluate different aspects of mood changes,
disabllity, fatigue, and cognition. Questionnaires and tests
will be delivered through the smartphone app (RADAR-
CNS active app) and trough the web-based platform
(REDCap) at fixed time points.

MS Depression study

STUDY DURATION: adaptive design,

all patients will be followed for at least six
months and for a maximum of 24 months.

Outcome assessment

MS Depression
S ep essIo StUdy 1. Depression Relapse (IDS-SF/CIDI-

design SF)
2. Anxiety (GAD7)
3. Quality of life (WSAS and SF36)
4. lliness Perceptions (BIPQ)
5. MDD Remission (IDS-SF/CIDI-SF)

Process Evaluation
Qualitative interview

Process Evaluation
Qualitative interview

Technology 6. Depression BDI, version Il (BDI) Technology
,Ig\ccep_tandcieJ 7. Suicide Ideations (C-SSRS) Qcceptandca . SAMPLE SIZE 240 I d d
erceived Usage S e ; newly diaghose
Questionnaire Questionnaire
| | B tients CONCLUSIONS
| We believe that remote monitoring of persons with
S A | ! AIM: It aims at evaluating if the remote MS in ecological condition will give us a full picture
v 0 1 2 3 4 5 6 7 8 9 10 11 12 .. ZJEZy monitoring technology (RMT) represent a of a person’s condition at a level of detail that was
1 I 1 I 1 I I 1 reliable and feasible instrument to better previously impossible
mormed 4 ; A —— (I !dentify and characterize mood changes
Basellne Speech + ESM In newly diagnosed MS patients. Its This offers th tunitv to detect chan N
Cognition objectives are to determine the utility of : = _O_ sl _ < QRIS 1008 RIEIEEL & _a 99_5
RMT in improving the detection of mood disabllity, fatigue and mood before the individual

Contextual Variables
3-monthly
Service use (modified CSRI)

Life events (LTE-Q)
Treatment use

Disability (EDSS),
Fatigue (FSS),

MS symptomatology/treatments

themselves Is aware of it. This could help to
predict — or even avoid — relapse and disease
progression

changes, to determine whether multi-
parametric RMT can provide information
predictive of depression and to determine

Passive RMT (smartphone sensor/wearable device)
Active RMT (app questionnaires and ESM)
Ongoing participation/attrition

the Incidence of depression In this

specific MS population.
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