Vyuziti digitalnich biomarkerd pri diagnéze a monitorovani

neurodegenerativnich onemocnéni a neurovyvojovych poruch
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Co je to ten digitalni biomarker? BD@% ;;E;N"E'CKE

o charakteristika (metrika) ziskana pomoci digitalni zdravotnické technologie, ktera je
ukazatelem normalnich biologickych procesii, patogennich procesii, popf. reakci na
intervenci

Priklady

@ dobra trvani spanku a pocet preruseni spanku (méfeno pomoci aktigrafu) — podporuji
diagnézu poruch spanku

o délka mezislovnich pauz (méfeno pomoci smartphonu) — podporuje diagnézu demence

o délka kroku a variabilita délky kroku (méfeno pomoci chytrych hodinek) — pomahaji
predikovat pady
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Klinicka interpretovatelnost B@i%b

Jaky pouzZivate
biomarker?

Koeficient
variability poéitany
z rezidua empirické
] modalni dekompozice.
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Co délate ve svém volném case?
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Predikce kognitivnich deficitd u pacientd s PN

Studie
o predikce kognitivnich deficitii v horizontu 2 let (ZK — MCl — D)

@ kognitivni funkce hodnoceny pomoci Addenbrookského kognitivniho testu

Databaze
© 44 PN (14 zen, 30 muzi)

Ulohy a biomarkery

o Cteni, basen, intonaéni vzory — 13 prozodickych biomarkert

Vysledky

@ pouze na zakladé poctu mezislovnich pauz za minutu je mozné u pacientii s PN predikovat
kognitivni deficit se 73 % (spésnosti

@ pri kombinaci s dotaznikem RBDSQ (REM sleep behavioral disorder screening
questionnaire) se Gspésnost zvysila na 80 %

Rektorova, I.; Mekyska, J.; Janousova, E.; et al. Speech prosody impairment predicts cognitive decline in Parkinson’s disease. Parkinsonism &
Related Disorders, 2016, vol. 29, no. 1, p. 90-95. ISSN: 1353-8020.
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Efekt rTMS na fec u pacientti s PN B ¥Z§E:f£""

BDALab V BRNE
Regiony
@ primarni motoricka oblast (10 Hz)

@ pravy gyrus temporalis superior (1 Hz a 10 Hz)
o vertex (1Hz a 10Hz)

Databaze
o pilotni studie: 16 PN (nahranych béhem MR)

Ulohy a biomarkery

@ 48 ctenych vét — 4 biomarkery hodnotici intonaci, artikulaci
a pauzovani
Vysledky
@ 1Hz rTMS pravého gyrus temporalis superior vyznamné zlepsila artikulaci
o byl dokazan i dlouhodoby efekt
Brabenec, L., Klobusiakova, P., Barton, M., Mekyska, J., et al. (2019). Non-invasive stimulation of the auditory feedback area for improved
articulation in Parkinson’s disease. Parkinsonism & Related Disorders, 61, 187-192.

Brabenec, L., Klobusiakova, P., Simko, P., Kostalova, M., Mekyska, J., & Rektorova, I. (2021). Non-invasive brain stimulation for speech in
Parkinson’s disease: A randomized controlled trial. Brain Stimulation, 14(3), 571-578.
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BDALab V BRNE

|

Prodromalni diagnéza demence s Lewyho télisky B

Studie
o zjistit, jestli je mozné pomoci digitalnich FeCovych
biomarkert zachytit DLB v ranném stadiu
Databaze
o 36 ZK, 61 preDLB

Ulohy a biomarkery

@ monolog, ¢teny text, prodlouzena fonace,
diadochokineze — 13 biomarkerti hodnoticich fonaci,
artikulaci a prozodii

Vysledky

@ osoby s rizikem rozvoje DLB délaji delsi mezislovni pauzy, hafe artikuluji, mluvi
monoténné, neudrzi dlouhou expiraci na jeden nadech, maji nizsi pocet vyslovenych slabik
za Casovy Usek

@ automatizované hodnoceni: senzitivita = 78 %, specificita = 63 %
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Systém pro diagnostiku a terapii dysartrie me
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Systém pro diagnostiku a terapii dysartrie B,Mb
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Podptirna diagnéza parkinsonické dysgrafie
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Drotar, P., Mekyska, J., et al. (2016). Evaluation of handwriting kinematics and pressure for differential diagnosis of Parkinson's disease. Artificial

intelligence in medicine, 67, 39—46.
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Podptirna diagnéza parkinsonické dysgrafie & ;E;;N";“E

BDALab

Studie
@ 38 ZK, 37 pacientii s PN; senzitivita = 89,47 %, specificita = 91,89 %
@ nejvétsi diskriminacni silu ma in-air pohyb
Drotar, P., Mekyska, J., et al. (2014). Decision support framework for Parkinson's disease based on novel handwriting markers. IEEE Transactions
on Neural Systems and Rehabilitation Engineering, 23(3), 508-516.
Dalsi moznosti vyuziti
o prodromalni (véasna) diagnéza onemocnéni s Lewyho té&lisky!
o hodnoceni kognitivnich deficitti?

@ podpiirna diagnéza Alzheimerovy nemoci a dalsich druhti demence, Huntingtonovy
nemoci, deprese atd.3

1Galaz, Z., Mekyska, J., Mucha, J., et al. (2022, June). Prodromal Diagnosis of Lewy Body Diseases Based on the Assessment of Graphomotor
and Handwriting Difficulties. In International Graphonomics Conference (pp. 255-268). Cham: Springer International Publishing.
2Brabenec, L., Klobusiakova, P., Mekyska, J., & Rektorova, I. (2022). Shannon entropy: A novel parameter for quantifying pentagon copying
gerformance in non-demented Parkinson’s disease patients. Parkinsonism & Related Disorders, 94, 45-48.

Faundez-Zanuy, M., Mekyska, J., & Impedovo, D. (2021). Online handwriting, signature and touch dynamics: tasks and potential applications in
the field of security and health. Cognitive Computation, 13, 1406—1421.
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Hodnoceni neurovyvojové dysgrafie BDALab
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@ shoda mezi hodnotiteli je cca 64 %

o produkt vs. proces
o 2 dysgrafické déti mohou mit riizné manifestace (nelze diagnostikovat binarné)

Mekyska, J., Galaz, Z., Safarova, K., et al. (2023). Assessment of Developmental Dysgraphia Utilising a Display Tablet. In International

Graphonomics Conference (pp. 21-35). Cham: Springer Nature Switzerland.
Galaz, Z., Mucha, J., Zvonéak, V., Mekyska, J., et al. (2020). Advanced parametrization of graphomotor difficulties in school-aged children. IEEE

Access, 8, 112883—-112897.
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VYSOKE UCENI

Nova skala pro hodnoceni poruch grafomotoriky a pisma

diagnéza, monitorovani, navrh terapie
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Mekyska, J., Safarova, K., Urbanek, T., et al. (2023). Graphomotor and Handwriting Disabilities Rating Scale (GHDRS): Towards Complex and
Objective Assessment. https://doi.org/10.31234 /osf.io/emzpt
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Nova skala pro hodnoceni poruch grafomotoriky a pisma &

BDALab V BRNE

o chlapec, 3. tfida: neschopnost udrzet smycky v roving€, malé rozdily ve vy3ce pismen,
neschopnost provadét delsi tahy, casté prepisovani
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