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(O What exactly is Parkinsonism?

Parkinsonism

is the combination of

Motor symptoms Non-motor symptoms

* Bradykinesia ) Obstipatic_)n :
. Rigidity * Orthostatic hypotension

 Hyp-/anosmia

« Bladder dysfunction
« Paraesthesia/pain

« Depression

* Hallucinations

« Sleep disorders
 Bradyphrenia

. ... ff.

« Tremor
* (postural instability)



@ Parkinsonism IS NOT JUST Parkinson’s Disease

e PD: many names for one disesase

— ldiopathic Parkinson’s Syndrome
— Typical Parkinson’s Disease

— Sporadic Parkinson’s Disease

e Some rare diseases look like , Parkinson’s”
(but aren‘t)

— Atypical Parkinson syndromes

e MSA, PSP, CBD, ....

e symptomatic Parkinson’s syndromes



@ Diagnosis and follow-up today

4

Imaging/
ancillary tests

Examination

- No "Parkinson’s-Test” available
= Diagnosis is made rather late

- Clinical diagnosis !




(O From a doctor’s point of view...

o Early and correct diagnosis remain challenges
o Generally helpful, but current clinical scales have limitations
* Subjective

* Not receptive to short term/gradual changes
(... related to disease stage and progression)

* Not very good at prediction (e.g. OFF, freezing)

* Discriminating forms of Parkinsonism



C(O Our goals in the Luxembourg Parkinson’s Cohort

* Better understanding of PD causes and progression

e Earlier diagnosis

— Today, at the time of diagnosis, more than half of the cells in the
substantia nigra are already dead

* Finding causal treatment options

— Today, the symptoms of PD can be treated well with drugs and
deep brain stimulation

— BUT: so far, no treatment has slowed down progression

e Stratification of PD patients will help making
personalized medicine possible



({(Q The Luxembourg Parkinson’s Cohort

e Parkinson’s patients in
all disease stages

« Patients with atypical
Parkinson syndromes

People without Parkinson’s
as healthy controls




@ Our approach: deep phenotyping

Clinical data collection

Anamnestic data

Epidemiological data

Standardised neurological
examination

Global cognition data
Sensory data

Non-motor symptoms

4 Mmandatory

Biological data collection

Neuropsychology

v
>
V)

—l

optional

Each collection can
be performed
independentely
depending on
defined criteria

Fibroblasts
CSF

Colon biopsy




Q{Q Fluctuations as an example for a clinical challenge

Hyperkinesia

Hyp()kineSia (OFF) X = clinical visit

time




@ Device-based assessment in Luxembourg

eGalT

Sensor-based Movement Analysis

mPower




9:41 AM

Activities

- Tapping Activity

30 Seconds

~, Voice Activity

20 Seconds

~ Walking Activity

1.5 Minutes

PD Rating Scale

mPower

Memory Activity

2 Minutes

-~ My Thoughts

(Anytime) 2 Questions

~ Study Feedback

(Anytime) 1 Question

() Medication Tracker

Activities




mPower — Bradykinesia

Finger tapping
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9:41 AM

Activities

Tapping Activity

30 Seconds

- Voice Activity

20 Seconds

Walking Activity

1.5 Minutes

PD Rating Scale

21 Questions

~ Memory Activity

2 Minutes

My Thoughts

(Anytime) 2 Questions

Study Feedback

(Anytime) 1 Question

) Medication Tracker

Activiti

es
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Step 6 of 24 Cancel

Prepare to hold your
phone in your lap with
your LEFT hand.

Tap next to proceed.

Resting tremor

((O mPower — Tremor analysis

1313 10 G5%E

Step 9 of 24 Cancel

Now hold your phone
with your LEFT hand
extended out at
shoulder height.

Tap next to proceed.

Postural tremor

1:54 9 is3%m

Step 9 of 21 Cancel

Now keeping your elbow
bent with your phone in
your LEFT hand, touch

your phone to your nose

repeatedly.

Tap next to proceed.

V
),
e

Action tremor




(t@ mPower — Voice analysis

13:15 10 GExE

Step 4 of 5 Cancel

Say "Aaaaah” into the
microphone for as long
as you can.

Before medication After medication




(t@ mPower — memory test

9:41 AM

Activities

- Tapping Activity

30 Seconds

- Voice Activity

20 Se(

sonds

-, Walking Activity
1.5 Minutes

~ PD Rating Scale

estions

Memory Activity

My Thoughts

Anytime) 2 Questions

~, Study Feedback

Anytime) 1 Question

() Medication Tracker

Activities




mPower — gait analysis

13:15 10 GE%EN

Step20of 6 Cancel

Gait and Balance

« Please wear a comfortable pair of walking
shoes and find a flat, smooth surface for
walking.

« Try to walk continuously by turning at the ends
of your path, as if you are walking around a cone.

« Importantly, walk at your normal pace. You do
not need to walk faster than usual.

Put your phone in a pocket or bag and follow the
audio instructions.

Get Started




@ mPower — first findings...
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@ mPower — adherence

800 400
700 350

600 300

500 -®- tapping 250
15 -~ voice g
3 walking 3
“ 400 ~ tremor 200

% memory

300 150

100 50

Jul'16 Sep '16 Nov '16 Jul'le Sep '16 Nov '16 Jan'17
Date

Overall count for mPower activities Cumulative task count for individual participants




@ mPower — adherence

SCIENTIFIC D AT At

Sci Data. 2016; 3: 160011. PMCID: PMC4776701
Published online 2016 Mar 3. doi: 10.1038/sdata.2016.11

80000 A Data Descriptor
=
60000 - . . . .
3 The mPower study, Parkinson disease mobile data collected using
40000 1 S ResearchKit
Q
20000 - E. Brian M. Bot,1 Christine Suver,1 Elias Chaibub Neto,1 Michael KeIIen,1 Arno Klein,1 Christopher Bare,1 Megan Doerr,1
Abhishek Pratag,1 John Wilbanks,1 E. Ray Dorsey,2 Stephen H. Friend,1 and Andrew D. Trister® !
0 -
Author information » Article notes » Copyright and License information »
80000 -
60000 - E See the article with doi: 10.1038/npjparkd.2016.6.
=
5 o A B P AT
40000 -+ ‘; control (n=748)
= % 05 -
3 20000 A Z to: (¥)
= 04 -
2 0 '
5 80000 -
g 0.3 - gh-
= »
O 60000 s 02 - nt
3 mn
40000 ~
g 0.1-
<4
20000 - <
> 0.0 -
0 - ‘®
5 parkinson (n=150)
80000 A O o5-
_‘
60000 - gv 0.4 -
>
40000 ~ @
5 0.3 -
20000 - <
4] = 0.2-
O -
T T T T T T T
Mar Apr May Jun Jul Aug Sep 0.1
Date 0.0 - — . . i
Count . participants tasks (') 5'0 1[')0 150
Days on app

Cumulative participation for activities over time

Participation shown as number of days visiting the app for
all participants who completed at least one task on five
separate days.




@ eGalT

Sensor-based Movement Analysis




Q(O Gait assessment in the Luxembourg Parkinson’s Cohort

Timed up-and-go-test
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\«\i @ Gait assessment in the Luxembourg Parkinson’s Cohort
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@ Sensor read-out

Accelerometer: RightFoot
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((Q Feature extraction

C:

biosensor
signals

—Ssgngl ¢ Mlnlma et iati ""m[ OPEN 8ACCESS Freely available online @PLOS ‘
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pattern recognition
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Unbiased and Mobile Gait Analysis Detects Motor
Impairment in Parkinson’s Disease

features selection classification
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-
(@ Diagnosis and follow-up tomorrow\

Biomarkers

/

Imaging/
ancillary tests

Examination

Genetics




@ Requirements for clinical management of PD with DBA

1.

It provides a valid and accurate
parameter of a clinically relevant
feature of the disease

there is confirmed evidence that the
parameter has an ecologically relevant
effect on the specific clinical application

a target range can be defined wherein
the parameter reflects the adequate
treatment response

implementation is simple to allow
repetitive use

Official Journal of the International
Parkinson and Movement Disorder Sol
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@ The future

Application in

Integrated care

Clinical studies

,Disease companion”

Closed loop

095

A <

7 To manage her Parkinson's

disease, Sara Riggare spends %

1 hour in neurological healthcare %

and 8,765 hours in selfcare per year.
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