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qualification in Duchenne to the application in 26 

other conditions
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Background

Major challenges of current state (1)

Patients with rare disease may travel a lot to 
access the research center

Clinical Gold Standard  →   New Biomarker Qualification  



Background

Major challenges of current state (2)

All measures performed in the hospital, it remains a single point 
assessment, and highly dependant on patient’s form and motivation

Clinical Gold Standard  →   New Biomarker Qualification  

« Baseline » becomes a pre-

defined time-period
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Background

Major challenges of current state (3)

Short duration tests are deeply influenced by 
patients reflexes, longer tests by motivation

Clinical Gold Standard  →   New Biomarker Qualification  

… then flies away after
Patient performs the 6MWT...





IF : 23.8

IF : 15.35

IF : 2.9



One example : Walking speed



Letter of Intent FDA/EMA

QP or 

Application

FQ

P

Academic or research paper

Attrition rate Decades

Cost +++

Benefit margin ?



So why are wearable devices not 
more used as primary outcome ??
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Clinical trial

What can I do with that ??



I will offer you the moon….
Thank you. But I prefer a Holter of Movement

What do you mean exactly ?
Being able to identify all the 

movements of the patient

And then to quantify them

precisely

In uncontrolled environement

During 2 years, without shift 

over this time period….

Internet transmission and data 

security… Be compliant !! 

Are you sure the moon is not 

enough ? 

The doctor The engineer



The long and winding road of SV95C 
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Clinical trial

What do we need??

Identification of 

the variables

Prototype
2010

V2.0

2011

V3.0

Validation 

during NHS

2012

2017

Medical 

device

2021

Technical development timeline

Controlled environment —> unsupervised usage





These sensors can collect stride-level data in 
daily life

2. Several digital variables can be derived from

these data, including SV95C, a measure of the

top ambulation speed

1. Strides can be identified and trajectories

reconstructed from raw sensor data

SV95C=stride velocity 95th centile.



20232019



• Tests done by 8 healthy controls in an optical
motion capture room 

– Walking at various paces

• Evaluate the measurements accuracy

– The error is under 2.5% at 1σ

Gait measurement

Validation in Optical motion capture room

Distribution of measurement errors



• Distance measured with ActiMyo systematically longer than the reference by about 5%

MEASURING WALK WITH ACTIMYO

COMPARAISON ACTIMYO/DISTANCE MESURÉE
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Consider a half circle : R * π ≈ 0.7 x 3.14 = 2.2 m

MEASURING WALK WITH ACTIMYO

R ≈ 

0.7m

L = 25 

m



Variability of actimetry....
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Theorem of Servais (Paris 2014)

When the French are on strike, they walk more

Theorem of Servais (Oxford 2021)

When it pours, Brittish people walk less. 

When it simply rains, they walk more

… But do they walk a 

different way ?



Variability measurements
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Variability decreases with 
increasing length of monitoring

Confidential Institut de Myologie - Sysnav 24

HOME 
MONITORING

● Averaged variation 

stabilises at 3.3% 

after 180 hours 

(15 days) 

monitoring

● 15% variability 

currently 

“acceptable” for 

6MWT



Stride speed as a function of 
percentiles

95th percentile is the top 

performance of patients at home. 

It is also the most sensitive value, 

with the lowest delta/SD



Influence of compliance on SV95C

Absence of correlation between compliance and performance



• DMD and healthy controls correlated with 6MWT

Normative data in healthy age-matched controls



Correlation with different outcomes
6MWT NSAA 4SC

ActiMyo® Variables N ρ r ρ R ρ r

50th Percentile (median) stride 

length (m)

4

5 0,552** 0,649** 0,554** 0,607** 0,126 0,066

95th Percentile stride length (m)

4

5 0,679** 0,772** 0,779** 0,816** -0,301* -0,251

50th Percentile (median) stride 

velocity (m/s)

4

5 0,652** 0,758** 0,712** 0,724** -0,161 -0,195

95th Percentile stride velocity (m/s)

4

5 0,542** 0,616** 0,645** 0,689**

-

0,547**

-

0,484**

Distance walked/hour

4

5 0,371* 0,436** 0,424** 0,435** -0,304* -0,313*



Stride velocity 95th percentile

>6yr and <450m in 6MWT

Mean decrease : -8.5% 

SD :  7.9%

P-value :   0.00 

N :      20



Minimally clinically important 
difference

Mean SD
Intra-

correlation
MCID

Relative 

MCID

50th Percentile (median) stride 

length
0.825 m 0.087 m 0.957 0.0179 m 2.17%

95th Percentile stride length

1.101 m 0.129 m 0.951 0.0284 m 2.58%

50th Percentile (median) stride 

velocity
0.836 m/s 0.116 m/s 0.942 0.0278 m/s 3.33%

95th Percentile stride velocity

1.578 m/s 0.391 m/s 0.937 0.0985 m/s 6.24%

Distance walked/hour

162.6 m/h 87.9 m/h 0.839 35.3 m/h 21.7%



• Clear separation between healthy controls 
and DMD groups

Normative data in healthy age-matched 
controls



Sensitivity to positive Change : Patient 
starting steroid treatment



The long and winding road of SV95C 
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2020

Regulatory development timeline

2019201820172016



CHMP qualification has been achieved thanks 
to the support of a broad community

atyr

http://www.atyrpharma.com/


Key opportunities for clinical development

1. Early detection of decline



2. Avoid the risk of false negative





3. Early detection of clinical benefit



Ask him to do something and hope
that he does exactly what you want…

It would be best to not ask him anything
and let him do what HE wants…

The Toddler…



Study objectives: 

1. Gather 3-year functional data for SV95C to broaden our understanding of this measure

2. Provide longitudinal data to support FDA qualification dossier

3. Investigate feasibility, robustness and sensitivity of SV95C in DMD patients below the 
age of 4 years old

ActiLiège-Next: a multicentric natural history study



ActiLiège-Next: a multicentric natural history study

Schedule of assessments for 1-4 y/o
8 clinical sites

• Ambulant DMD patients
• Healthy subjects
• 1 to 15 years old

• 3-year follow-up with visits every 6 months for DMD patients and controls enrolled on-site
o NSAA, 6MWT, 4SC, TRF… when possible

• 3-month baseline DHT wear period, and every 3-6 months afterwards
o Variables including SV95C

4SC=4-stair climbing test; 6MWT=6-minute walk test; DHT=digital health technology; NSAA=North star ambulatory assessment; TFR=Time to rise from floor; y/o=years old.



sd=standard deviation;  y/o=years old.

Baseline characteristics of all subjects



DHT = digital health technology.

Excellent compliance with DHT wear 



Excellent SV95C reliability for young subjects



LONGITUDINAL EVOLUTION

SV95C VS AGE, & STEROID HIGHLIGHTS



48

LONGITUDINAL EVOLUTION
ALL AGES (1-15y/o), SV95C & Nb strides/h



My

dream…

Let’s prescribe
drug A









Sub-therapeutic 
area

Pathologies with 
active Syde

studies

Number of 
patients currently 
in active studies

Neuromuscular

DMD N = 1000+

SMA
BMD

LGMD
FSHD

DM1 & DM2

Nemaline
CMT
ALS

N = 700+

Neurology

Multiple sclerosis
Spinocerebellar Ataxia

Friedrich Ataxia

Parkinson

N = 500+

Neurodevelop
mental

Angelman Syndrome
Dup15Q N = 150+

Short stature ACH & HCH N=200+

other rare 
diseases

CTNNB1
RYR1-RM

HSP
N = 30+

Healthy 
controls

Across all age ranges N = 300+

Total N = 3 000+

SYDE® - A few figures on global footprint

Current geographic  footprint of Syde® as of 2026

Ongoing clinical 
trials with Syde®

Indications explored 
with Syde®

Languages available 
for Syde® patient 
materials

150+ 25+

95+



In which conditions has digital outcome demonstrate a better

sensitivity to change than traditional scales ?

DMD

Multiple Sclerosis

ALS

FSHD

Reliability, Compliance and analytical validation

SMA

LGMD

BMD

X-MTM

DM1

CMT

Parkinson

Achondroplasia

Knee Osteorthritis

Angelman

Dup 15q

CTNNB1



SMA 
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The analytical validation of Syde has been confirmed (97% detection, accuracy 0.5cm/s 
+- 3.6cm/s) across disease severity, including patients using assistive devices for walking

5
9

Measuring gait with Syde® in patients with Facioscapulohumeral muscular dystrophy (FSHD): Analytical  validation in a controll ed environment, FSHD IRC, 2025



Evaluation of Ambulatory Function in Daily Life 

with an Ankle Wearable Sensor in Ambulant Patients with FSHD

RESULTS

Characteristics of patients

Baseline demographics of FSHD cohort (N=13)

Sex (N female, %) 4 (31%)

Age (years): Mean [min - max] (std) 55 [30 - 70] (13)

Ricci score: Mean [min - max] (std) 3.2 [2.5 - 4.0] (0.5)

Digital outcome identification

Digital outcome identification

SV95C discriminated patients from controls (p<0.0001) and correlated

well with gold standard endpoints (Spearman p<0.05).

Spearman’s correlation coefficients (FSHD cohort).

Comparison of SV95C: FSHD vs healthy volunteers. 



Evaluation of Ambulatory Function in Daily Life 

with an Ankle Wearable Sensor in Ambulant Patients with FSHD

RESULTS

Digital outcome identification

Correlation between SV95C and clinical outcomes.

Impact of recording period duration on data availability and outcome 

reliability

Individual data availability for different recording period lengths. 
Red and green colors figure less and more than 50h of recordings, respectively.

Intra-class correlation coefficient of peak ambulation speed for different recording 
period lengths.

1-week period 2-week period 3-week period

ICC(1,1) [95% 

CI]

0.971 [0.940 -

0.990]

0.986 [0.967 -

0.995]

0.967 [0.899 -

0.990]

Standard Error 

Measurement
0.04 m/s 0.03 m/s 0.04 m/s

• 88% of patients recorded at least 50h in 1-week periods, 97% in 2-

week periods and 100% in 3-week periods .



Myotonia

CMT and DM1 are two diseases with distal 
weakness

CMT DM1

Phenotype:

Distal muscle 

weakness

Falls
Muscle

Other

Pain Fatigue

Variability
Subtype, age of onset, severity, 

disease progression rate

Age of onset, size of repeat

expansion, anticipation

Early 

cataract

Cardiac 

issues

MyalgiaMuscle atrophy & 

foot/hand deformities

Sensory issues

CMT=Charcot-Marie-Tooth disease; DM1=myotonic dystrophy type 1.



SV95C variable significantly separated 
patients from controls at all ages

CMT=Charcot-Marie-Tooth disease; DM1=myotonic dystrophy type 1; SV95C=stride velocity 95th centile; y/o=years old.

Mann Whitney U test: ns=not significant, * p<0.05, ** p<0.01, *** p<0.001. CMT DM1Control

Baseline SV95C by Subject’s Age Baseline SV95C by Cohort



HOW CAN WE OBJECTIVELY QUANTIFY

WALKING IN REAL LIFE FOR ANGELMAN

PATIENTS ?
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Syde functional variables clearly separate AS population 
from healthy population, not the activity

Mann-Whitney U Test p-value: ns: non significant, *:p<0.05, **:p<0.01, ***:p<0.001, ****:p<0.0001
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WS95C shows a significant decline at 1 year in both
progressive and non progressive patients

Reliability

Known-group 

validity

Converge

nt validity

Ability to detect

change
Participants who experienced relapse(s) between

visits

W
O

R
S

E
N

IN
G

Walking Speed 95th centile

PMS= progressive multiple sclerosis,  RRMS= relapsing remitting multiple sclerosis, WS95C= walking speed 95th centile

Adherence



While EDSS total score detects change only for 
progressive patients & T25FW does not capture change

Reliability

Known-group 

validity

Converge

nt validity

Ability to detect

change
Participants who experienced relapse(s) between visits

EDSS T25FW speed

EDSS = Expanded Disability Status Scale, T25FW = Timed 25 Foot Walk (best performance), PMS= progressive multiple sclerosis,  RRMS= relapsing remitting multiple 
sclerosis.
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Take home message

Home-based continuous measure of individual movements

-is applicable to a broad range of conditions

-allows the evaluation of patients otherwise difficult to evaluate
(Angelman, toddlers…)

-opens the possibility to reduce the number of patients and the 
duration of trials

-opens the possibility to individualized monitoring of treatments

-is not device or algo agnostic.
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