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One example : Walking speed

Poleur et al. In preparation
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The long and winding road of SV95C 
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Continuous data collection in the real-world setting 
with 2 wearable inertial sensors (on each ankle)

Servais L, et al. Nat Med. 2023;29(10):2391-2392.

Stride velocity 95th centile 
(SV95C) : 
a measure of top ambulatory 
speed of a patient in real life

What is SV95C?



Key questions asked by regulators

Device Outcome
✓ Medical device
✓ CE-labelled
✓ Sensors properties
✓ Sensors qualibration
✓ Usability
✓ Compliance
✓ Data integrity

✓ Qualitative study
✓ Context of use
✓ Clinical validity
✓ Analyticial validity
✓ External validity
✓ Reliability
✓ Recording period
✓ ((variability))-interference
✓ MCID
✓ Sensitivity to positive change
✓ Sensitivity to negative chance
✓ Normative values
✓ Discrimination between groups



  Height and Dead

You can easily demonstrate that people with height < 
100 cm have a 15 years longer life expectancy than 
people > 170 cm

You can easily measure MCID with an anchor based 
method
You can easily show that height is inversly correlated 
with  the most frequent causes of death (Heart 
infarction- stroke-cancer-suicide…)

The measure is very reliable (ICC of 0.99999)

The measure is very sensitive to change SRM >>1 
(especially between 0 and 18 years)

So- Height qualifies as a good surrogate outcome for 
death- and could be used as a primary endpoint for 
a drug that stops growth in a subgroup of patients (0-
15 years) who are unlikely to reach the primary 
endpoint within a year….

In several conditions (Duchenne- dermatomyositis)- 
drug that stop the increase of height delay the age at 
death…



Key opportunities for clinical development

1. Early detection of decline



2. Avoid the risk of false negative



3. Early detection of clinical benefit



4. Application in other conditions like Multiple Sclerosis

Reliability

Known-group 
validity

Convergent 
validity

Ability to detect  
change

Participants who experienced relapse(s) between visits

W
O

RSEN
IN

G
Walking Speed 95th centile

PMS= progressive multiple sclerosis,  RRMS= relapsing remitting multiple sclerosis, WS95C= walking speed 95th centile. Poleur et al. Ectrims 2024

Adherence



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…

5. The challenge of measuring ambulatory 
function in very young patients



population N median age (sd) (y/o) age range (y/o)

Patient 28 2.98 (1.0) 1.34 - 4.95

Control 35 2.72 (1.05) 1.07 - 4.86

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

Baseline characteristics of all subjects



DHT = digital health technology.

Excellent compliance with DHT wear 

population N < 50h 50h ≤ ... < 180h ≥ 180h

Patient 28 1 (3 %) 4  (14 %) 23  (83 %)

Control 35 0 (0 %) 4  (11 %) 31  (89 %)

Number and percentage of subjects with more than 50 and 180 hours 
of data recorded on each ankle sensor

> 95% patients provide ≥ 50h of recordings with the DHT



ICC1=intra-class correlation coefficient single-rating, absolute-agreement, 1-way random-effects model; ICC2k=intra-class correlation coefficient mean-rating 
(multiple raters k = 2), absolute-agreement, 2-way random-effects model; SV95C= stride velocity 95th centile.

Excellent SV95C reliability for young subjects

population N ICC2K ICC1

Patient 28 0.99 0.98

Control 35 0.98 0.96

Intra-class correlation coefficient (ICC)
between 2 consecutive 2-week baseline recordings



SV95C=95th centile of stride velocity; y/o=years old.

Confirmed ability to discriminate patients from controls

Controls

[1-4] y/o patients

Legend

SV95C is significantly different between patients and controls (p<0.01)



SV95C=95th centile of stride velocity; y/o=years old.

SV95C change from baseline

Controls

Patients:

[1-4] y/o

Legend

Preliminary longitudinal data shows greater SV95C improvement for controls vs. patients



Conclusion

1.Huge attrition rate between academic research and 
regulatory consideration

2.The qualification process is long- costly and incredibly 
burdensome

3.The potential is huge across all fields of medicine
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