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Introduction The bike that adapts according to the clinical improvement

» Successful rehabilitation, leading to a favorable course of movement disorders in
Parkinson’s disease (PD), is contingent upon frequent, regular, and patient-specific Patient 1 Patient 2
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» Lack of access or home-bound status are significant hurdles in delivering effective \ Va“ab"'ty 3.5 3.5
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» The proof of this concept was already established in our laboratory, a technology 2 15 1.5
called dynamic cycling. The highlight of this technology is a stationary bike operating at = 1
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v’ The patient rides a computerize SMART bike. T T
v Wearable sensors measure patients’ Parkinson symptoms in real time.
v Wearable sensors and bike are both connected to the secure cloud. Wearable sensor data from two individuals with PD whose
v’ The cloud is connected to the laboratory computer where artificial intelligence models are generated and symptoms were assessed before (pre, maroon bars) and after
implemented for adaptive bike performance in next session. (post, grey bars) 3 sessions of dynamic cycling. Category of
v’ Adapted bike performance is aimed for better control of Parkinson symptoms. motor symptoms are plotted on x-axis while y-axis depict motor
scores categorized in finite values ranging between 0-4. The
_ , 7 ax measures of motor scores are standardized in the field and
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» Parkinson patient did well after tandem biking experience. SCIENTIFIC ADVANCEMENT (R o— 1|
» Further study revealed that “force exercise” during tandem biking might determine Pre (
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» The variability in the forced cycling cadence is much stronger determinant of success after Change (post) e = el 2 2. Motor skill estimation ﬁ E?
tandem biking (Ridgel et al., 2013). 4k 3 Determination of next ”; n ‘ 1

set bicycle variability
Bicycle Cadence (avgcad) <= Desired Motor-score
SaEN ‘

A g 1.4 1 B . » —5—
% 1ol 44 :I — Static eyeling Dopamine responsiveness ‘ Equation = Desired Effort 2 K, and K, = E 3 §
$ 43 - Dvnamic cvclin Find dopa-responsive motor symptoms I o ﬁ = IMMEDIATE APPLICATION T
- % 17 = 42 y yeuns 8 g.ij_, o Remote therapy location at: THE L(I(I)_J:'\cg:fn();OAL
£ % ) w 50 - :
5§ 08 | ¢ e 41 ® ® o @ Sessions repeat X 12 total  Equation: s Bl Veteran nursing homes, assisted therapy
TS 06 mprovemen 40 {@ X 3 a week (M/W/F) ef fort = 24.45SaEN — 9.1ChangeMotorScore — 1847.18 + 5 ° g living facility, VA-CBOCs, nursing Costormived it
>% i 2 for 4 weeks 23avgcad + 0.81PreMotorScore — 0.18LEDD home - YUSIomIzee thetapy
3 04 = 38 . - Customized therapy - gc:c:essmle therapy
2 02 T - Accessible therapy - vale _
o 37 - - o Safe and cost-effecti - Cost-effective
£ 0- Before After OFF Medication ON Medication - Oare and cost-efrective
= No e i I outcome outcome
Improvement cycling cycling measures with measures with
wearable sensors  wearable sensors
Contact: Aasef G. Shaikh, MD, PhD Acknowledgement: The research in Shaikh lab is supported by Dystonia Medical Research Foundation (DMRF) Clinical Fellowship, DMRF/Dystonia Coalition Career Development Award, DMRF Brain
3i?a;:2e";::p'12‘l’sr°'°gy Network Research Grant, American Academy of Neurology Career Award, George C. Cotzias Memorial Fellowship, philanthropic support to the Department of Neurology at University Hospitals Cleveland
v | | . q q q . 2 0 oo c
11100 EuZIid Avenue Medical Center, and U.S. Department of Veterans Affairs Merit Review Grant. Shaikh has Penni and Stephen Weinberg Research Chair in Brain Health.

Cleveland, OH 44110
axs848@case.edu



