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 Quantifying gait impairment, one of ActiMS : one project, two study protocols
the main causes of disability in
multiple sclerosis (MS), is an
important step toward the
quantification of disease

progression

Analytical validation & selection Validation of digital outcomes
of candidate variables in in non-controlled environment
controlled environment

- 78 patients

¥ 5 sites in Belgium and France

Evaluation at baseline and at 1 year

DHT worn for 3 months after the 15t visit

and 1-3 months after the follow-up visit

e 21 patients

* One visit: various
gait exercices recorded
with wDHT and a
motion capture device

* The wearable Digital Health
Technology (WDHT) is designed for
patients’ continuous assessment

METHODS

e The 95th centile of stride velocity
(SV9O5C) is the first digital clinical
outcome measure qualified as a

OM 3M 6M 9M 12M15M

primary endpoint in Duchenne VISITS V1
muscular dystrophy by the

I
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What is * Measure “how patient
functions” - _ Reduced gait 95th centile of stride
* Overall disability burden > Gaitimpairment > speed velocity (SV95C)

* Quantification of symptoms Reduced 90th Centile of walked
of disease walking distance (WD90C)
perimeter

meaningful
for
patients?

Data collection Data analysis

Night Recording period-level
C Stride-level data i

How to
measure it in
real life?

Continuous collection Transfer of encrypted & Regular monitoring and processing of data to extract stride-
of raw sensor data anonymized data to a secure level information and compute digital endpoints, such as
(ankle-ankle configuration) web cloud via a docking station SV95C and WD90C

Top 5% of fastest
strides

Top 10% of distance
covered by the patient
in a single bout
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Controlled Non-controlled || Analytical validation published on 21 patients:
environment environment ) . 007

3 Number of patients 21 78 |<_E * Over 99% of strides 200

— _ = | identified using the g 005
5 ‘21| Age (years): median £ SD 39+11.7 48.5+11.7 = | Motion Capture were % o0s

(a'el 2 po3
= W [range] [22-62] [22-65] = accurately detected % oun.
w = — T
AR Sex: female (%) 12 (54.5) 43 (55.1%) < by the wDHT
o0 o = . . . . 0001 . . :

< EDSS: mean + SD [range] 26+1.3 3+14 ; ® Cer']tlmetrlc preCIS!On EDS5 =12 22ED55<3.5 EDSS=4

5 [1.5-5.5] [0-5.5] = (median error on stride speed : 0.017 m/s)

T25FW (seconds): mean + 53+23 6.5+6.7 = onifi ,  the level of disabili "
SD [range] (3.1-13.7] 2.8-60.0] < No significant impact of the level of disability on the error
Number of patients >50 h of 99% and 94% of patients at baseline and 1 year, respectively,
who recorded data have sufficient recorded data to compute digital endpoints

Notes:

e 14 patients withdrew

* 5 patients with no follow-up visit due to the departure of an investigator in
one site

* 5 patients are still collecting data

Baseline, N (%)
1 year, N (%)

3 (4%)
7 (13%)

COMPLIANCE
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Background

* SV95C is reliable * SV95C and WD90C * Both SV95C and WD90C show significant correlation with EDSS & T25FW

unlike WD90C differentiate patients who . Progression (rom Lubin 2014 1 . Progrssion (rom Lubin 2014
@ Non-progressive . @ Non-progressive
are fully ambulant and those et . o progesse 2o . o pogessie
‘n —
ICC2 who are not =~ Loy L
E E 2.0 1 ® E
= -value < 10°® e . ~.1s
svosC | 0.88* |F5] preal o P : Q
:l ? 2.5 I_ (@) 27 : g H ()] 10
S~ _ > . >
wpooc| 0.4 ||=| & . =Y - : Z .
| —= - 104 Spearman =-0.65 . Spearman=-0.67
@) R -9 ¢ . M ~ -10
ICC2 = intraclass =0 A < p-value <10 : oo{ pvalue<107% . . : . :
correlation coefficient 2 g = ° . z ; ; > ¢ ° g o m e
1.0 4 4
(single randorn A @ = EDSS T25FW
raterS): describes hOW LD 0.57 Z 160 4 - :ogression (from Lublin 2014): '. . :ogression (from Lublin 2014):
200 Non-progressive . on-progressive
strongly two Z' o-value < 10 5 140 -1 gp g 100 ee . r: s
) - rogressive rogressive
consecutive measures ol = =10 . —_ .
resemble each other % ’g E é 100 . . é N %"\.
ICC2 is computed on 3 = Z)’ 1001 8 80 . . . . 8
consecutive one-month (| ~<| O 8 60 : 87100
periods at baseline . = o 2 . : f =
*The 3 outliers at baseline = o 20 {Spearman=-0.51 LI : 297 Spearman=-0.55
described on the next slide ‘ . 0l p-value < 10° e p-valule < 10‘6| |
are included in the ICC2 0 1 4 5 ° 10 20 50 60

® EDSS<4 © EDSS=>4

" EDSS T25EW
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@ * Al ¢ Unlike EDSS & T25FW, statistically rommr————
s * significant SV95C decline (p<103) at 1 year ® Nomprogressive
Q @ g . . (p . ) y ’E\ A00 4| @ Progressive
S - for progressive patients (Lublin 2014 =
oo Y _ 3 definition) < RS .
|<_E § g . -~ g’., Y * Non significant SV95C progression at 1 '<_,: 2 200 1 o
@l O o] ) oo ) ) - year for non-progressive patients regardless || ‘= = o
— -oos o : —J ] ]
= | | of baseline EDSS total score < 01 — .
=2 Baseline 1 year * 4 patients in red circles ran during one period (3 at baseline and :Z) Baseline 1 year
> c o 1 at 1 year), but did not wear the DHT while running at the other — e 40 - -
|: o ' period: ongoing optimization to take into account this type of _— e
OHE o™ environmental factor. They were removed on figure B. (ZD G o 207 ¢
Z C o000 ) . .E
o 9 » In progressive population Q § S oA —_.ﬁ_
A C —0.05
Q 8 870‘10- p-values 1-year vs BL: Wilcoxon (p value) (@) 8 % | BL: +
| O .Q_ow Prog. p-value<103 (@) HQ_J QO _pp {Ppvalues V? == 4
& "] Non-prog. EDSS<4 and EDSS >4: V 9.77e- o) = Non-prog.:0.396 ¢
—0209 not significan 40 4 A
(V) T T T T
Baseline 1 year LR 0.526 ; Baseline 1 year
Progression (from Lublin 2014) (N at BL and 1 year): EDSS 0059 ° There |S no eVldence Of deChne
R —— T25Fw 0,588 based on WDSOC from baseline for
® Progressive (N=16 and N=12) SRM = standardized response mean patients with a progressive course
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collection & compliance

Wearable monitoring is feasible and patient burden is limited

Selected wDHT is precise & accurate for stride detection & stride speed measurement in
a heterogeneous ambulant population

Digital outcomes derived from wDHT show internal and external consistency with gold
standard measures of MS disability

SVI95C is sensitive to change over a 1-year period. Long-term data with shorter intervals
between recording periods are currently being collected.
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