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Projected global population aged 60 years or over
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Medicina de Precision

YRR

Comprehensive Risk Assessment

| Causative | ST Gene x
Mutation Genetic Risk Environment
0.0_.0 0O

Detect Latent Pathophysiologic Processes

Test negative | Test positive I

Molecularly tailored interventions

* Parkinson’s progression markers initiative (PPMI) . Parkinson’s associated risk study (pars).
 NEJM; A new initiative on precision medicine. Francis s. Collins, m.D., Ph.D. February 26, 2015.
* Precision medicine for disease modification in parkinson disease. Nature reviews | Neurology 2017



Pensamiento Computacional Aplicado a Medicina
Inteligencia Artificial

* Algoritmos

e Redes neuronales.

e Aprendizaje Automatico (AA) (Machine Learning).
* Aprendizaje profundo: AA + Redes Neuronales.

 Computacion Cognitiva




MARCHA COGNICION

Marcha lenta

Compromiso Cognitivo

Déficit Cognitivo minimo

What can gait tell us about dementia? Review of epidemiological and neuropsychological evidence . Gait & Posture 53 (2017) 215-223.

Gait and cognition: Mapping the global and discrete relationships in ageing and neurodegenerative disease. Neuroscience and Biobehavioral Reviews 64 (2016) 326—345.
The Neurobiological Basis of Cognitive Impairment in Parkinson’s Disease. Movement Disorders, Vol. 29, No. 5, 2014

Handbook of Clinical Neurology, Vol. 159 (3rd series). Balance, Gait, and Falls. B.L. Day and S.R. Lord, Editors. https://doi.org/10.1016/B978-0-444-63916-5.00007-0



Modelo Conceptual de la Marcha
Cinco dominios
14 caracteristicas

- VELOCIDAD
* LONGITUD

e VARIABILIDAD
TIEMPO BALANCEO

- TIEMPO DEL PASO,

e TIEMPO DEL
BALANCEO

e TIEMPO DEL APOYO

RItMo

- TIEMPO DEL PASO,
e TIEMPO DE APOYO,
VELOCIDAD DEL PASO

e VARIABILIDAD LONGITUD
DEL PASO

- TIEMPO DEL PASO,
« TIEMPO DE APOYO,
Asimetrfa | « VELOCIDAD DEL PASO Y

¢ VARIABILIDAD
LONGITUD DEL PASO

Control
Postural



CICLO DE LA MARCHA

* FASE DE SOPORTE: 60 %
* FASE DE OSCILACION: 40%

* ZANCADA/LONG DEL PASO

e VELOCIDAD (mts/min)
1Y A
e CADENCE (Pasos/ min) ‘










WerHeal line

Leteral malleolus

2019 Postural Abnormalities in Parkinson's Disease: An Epidemiological and Clinical Multicenter Study. Mov Disord Clin Pract.



TAMIZAJE COGNITIVO ESCALONADO Indice dindmico de marcha

* Marcha
* Cambios en velocidad de la marcha
* Marcha con giros horizontales de la cabeza
- * Marcha con giros verticales de la cabeza
EVALUACION MOTORA MDS-UPDRS Il + Marchay giro pivote
» Pasar por encima del obstaculo

3.1. LENGUAJE * Pasar alrededor de los obstaculos

3.2. EXPRESION e Escaleras

3.3. RIGIDEZ

3.4. GOLPETEO DE DEDOS (FINGER TAPPING) 3: Normal

3.5. MOVIMIENTOS CON LAS MANOS 2: Deterioro leve

3.6. MOVIMIENTOS DE PRONACION-SUPINACION DE LAS MANOS 1: Deterioro moderado
3.7. GOLPETEO CON LOS DEDOS DE LOS PIES (TOE TAPPING) T.U &G 0: Deterioro severo
3.8. AGILIDAD DE LAS PIERNAS Pr—— 5 Caminar de vaelta

3.9. LEVANTARSE DE LA SILLA

3.10. MARCHA

3.11. CONGELACION DE LA MARCHA

3.12. ESTABILIDAD POSTURAL

3.13. POSTURA

3.14. ESPONTANEIDAD GLOBAL DEL MOVIMIENTO (BRADICINESIA CORPORAL)
3.15. TEMBLOR POSTURAL DE LAS MANOS

3.16. TEMBLOR DE ACCION DE LAS MANOS

3.17. AMPLITUD DEL TEMBLOR DE REPOSO

3.18. PERSISTENCIA DEL TEMBLOR DE REPOSO.

**  DISCINESIAS/DISTONIA




Que variable clinica necesito medir y que dispositivo es el mas apropiado para hacerlo?

H. Hasan et al. / Technologies Assessing Bradykinesia in PD

Measurement tools for bradykinesia

Subjective Objective
Clinical rating scales Technology-based

«MDS-UPDRS 2]
*«MBRS [

Home-based assessment Non-home based assessment
« PKG 14 & Smartphone app [ ¢ Digitomotography using Q motor [41]
Vristbands o AHTD 07 * Triaxial accelerometer 34481 o SensHand V1 we
» Kinesia system ['¥ » 5DoF sens ¢ 3D motion analy
# Touch-screen telemetry ® Gyrosensor o Electromagnetic tracking device [55]
device ¥ * QDG 1#6] ® ATP on a handheld computer device >4
« BRAIN tag 20 ® Smart glove [#7] e Bradykinesia as
}‘?\\ Shoes etc oV i alysis [2 3 7S 157 e Finper electric
B i s J arable ® 3D ultrasonic measurement s3
A /’, ice I8 # Magnetic detection
B Glcaom 5 . agnetic cetectic
® d A e Uni-axial accelerometer [52] » MotionMonitor
« SEMG B0 1
o SMART motion syst
# Computer-based e#Body zensor network 18 & Motus motion anf{l}.
sessment system (29 « 3D motion capture ® Finger tapping measurement system [38]
NSE-PARK (30 camera system
# neuroQWERTY 31
® 3D depth sensor [*
* Journal of Parkinson’s Disease 7 (2017) 65—77. Technologies Assessing Limb Bradykinesia in Parkinson’s Disease
* The promise of telemedicine for chronic neurological disorders: the example of Parkinson’s disease.. Lancet Neurol, may 2017.
L]

National randomized controlled trial of virtual house calls for Parkinson disease. Neurology ® 2017;89:1-10

Kevin Ashton: loT




ENVEJECIMIENTO EXITOSO /PATOLOGICO

Motor

Cognitivo

0 anos




ENVEJECIMIENTO PATOLOGICO

Fase preclinica Fase prodrémica Estado temprano | Estado intermedio  |Estado tardig

Dominios
Funcionales
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Mediciones Objetivas / Ecolégicas
AMBULATORIAS / CONSULTORIO

Voo }

Fase prodrémica Estado temprano | Estado intermedio | Estado tardig

Sintomas Motores

Tiempo de evolucion

Sintomas No Motores

Grado de | discapacidad

I ER



0 l DmVlIV

Annals of L (R R () EJM
V E U RO LO GY Asgociation and the_ ASSOCIATION
Child Neurology Society o u r n a watc

Gait Analysis with Wearables Predicts

Conversion to Parkinson Disease.
ANN NEUROL 2019;86:357-367

Michael S. Okun, MD

Associate Editor

o Alta asimetria y variabilidad del paso asociado
con conversion a PD.

A Placement of wearable sensor

\

A

B Raw data (data extraction and segmentation) 2S00 : SIOERSS -
Single Task Single Task
Fast Speed Usual Spaed Dual Task 1 Dual Task 2 P INFORMINC PRACTICE

Can Gait Analysis with Wearable Devices
Predict Parkinson Disease Conversion?

C Data processing//




Arm Swing as a Potential New Prodromal Marker of Parkinson’s Disease.
Mov Disord. 2016 October ; 31(10): 1527-1534.

t
:}’_\}
&

4 '1 \

: e |




PACIENTE DE 60 ANOS: CONSULTA POR TRASTORNO DE CONDUCTA DE SUENO REM
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Distance (m)

Muheca lzquierda

BALANCED DE BRAZOS PLANO LATERAL

=— Left

=== Left Dencised
¥ Up Peaks
O Down Peaks

Magnitude:
0.2189472817781

# Elements

Left Hand

Acceleration Magnitude [m/s

Time [s]

.
BALANCED DE BRAZOS PLANO FRONTAL

RMS =4.8

Distance (m)

Dario Cabal

BALANCED DE BRAZOS PLANO LATERAL

Muneca Derecha

—Right
= Right Dencised
7 Up Peaks
O Down Peaks

Magnitude:
0.396212071183575

Acceleration Magnitude [m/

Right Hand

RMS =54

# Elements
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BALANCEO DE BRAZOS PLANO LATERAL BALANCEO DE BRAZOS PLANO FRONTAL BALANCED DE BRAZOS PLANO LATERAL

Catwalk design Arm swing signal obtained from th

1.5 meters

Arm swing signal normalized

3.5 meters

~— Optimal capture area

|

Walking direction

Sagittal plane arm movement
Shoulder joint

Arm swing signal peak analisys

anterior
i
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Wrist joint posterior posterior
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I0OS  JouRNAL oF PARKINSON's DISEASE

Fress

W arm

J Parkinsons Dis. 2018; 8(4): 563-570. PMCID: PMC6218143
Published online 2018 Oct 17. Prepublished online 2018 Aug 24. PMID: 30149466
doi: 10.3233/JPD-181401

Objective Arm Swing Analysis in Early-Stage Parkinson’s Disease Using
an RGB-D Camera (Kinect®)

Beatriz Mufioz Ospina, 2P Jaime Andrés Valderrrama Chaparro,®© Juan David Arango Paredes,P

Yor Jaggy Castafio Pino,” Andrés Navarro,? and Jorge Luis Orozeo®P:e”

Open access peer-reviewed chapter - ONLINE FIRST

Using Wavelets for Gait and Arm Swing Analysis

By Yor Jaggy Castafio-Pino, Andrés Navarro, Beatriz Mufioz and Jorge Luis Orozco

Submitted: August 30th 2018 Reviewed: February sth 2019 Published: March 25th 2019
DOI: 10.5772/intechopen.84962

REVIEW Expert Review of Pharmacoeconomics & Outcomes
Research

ISSN: 1473-7167 (Print) 1744-8379 (Online) Journal homepage: htips://www.tandfonline.com/loifierp20

s

) Taylor & Francis

()

Direct cost of Parkinson’s disease in a health
system with high judicialization: evidence from
Colombia

Sergio I. Prada, Ana Melissa Pérez, Jaime Valderrama-Chaparro, Maria Isabel
Molina-Echeverry, Jorge Luis Orozco & Yuri Takeuchi

Hindawi

Parkinson’s Disease

Volume 2019, Article ID 5050132, 9 pages
hitps://doi.org/10.1155/2019/5050152

Research Article
Age Matters: Objective Gait Assessment in Early Parkinson’s
Disease Using an RGB-D Camera

Beatriz Muiioz Ospina (3, Jaime Andrés Valderrama Chaparro (,">*

Juan David Arango Paredes®,” Yor Jaggy Castafio Pino,” Andrés Navarro (3,
and Jorge Luis Orozco -3

2

'Fundacion Valle del Lili, Departamento de Neurologia, Cra 98 #18-49, Cali 760032, Colombia

Zi2t Research Group, Universidad Icesi, Cl. 18 #122-135, Cali, Colombia

3Centro de Investigaciones Clinicas (CIC), Fundacion Valle del Lili, Cra 98 #18-49, Cali 760032, Colombia
'Estudiante de Doctorado en Ciencias Biomédicas, Universidad del Valle, Cra. 4b #36-00, Cali 760043, Colombia

Correspondence should be addressed to Jorge Luis Orozco; jlorozcovelez@gmail.com

Received 1 April 2019; Accepted 19 May 2019; Published 13 June 2019
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The Power of Observationin .1
Neurology Then and Now
A BOURNEVILLE _ PARINALD

—Notes From Charcot's Library R~ o

Jason D. Hinman, MD, PhD. JAMA Neurol. July 29, 2019.
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Perspectiva

e Validar nuevas camaras y sensores

e Caracterizacion clinica:

 Motora

« No motora: Cognoscitiva
* Marcadores biologicos.
 Genomica.

* Validar Marcadores digitales

- ) 0
%) ~ -

 Implementar modelos de Inteligencia Artificial al Envejecimiento patologico
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