19 May 2018

Understanding balance and falls at the patient
and group level in Parkinson's disease

J. Lucas McKay PhD MSCR

Assistant Professor
Emory University and Georgia Tech

j.lucas.mckay@emory.edu

‘| ) Atlanta Clinical & Translational Science Institute

NIH UL1 TR000454, KL2 TRO00455 Georgla I\

Wallace H. Coulter — EMORY

Tech M Department Of \, UNIVERSITY

- Biomedical
Eunice Kennedy Shriver National Institute Englneerlng
of Child Health and Human Development

at Georgia Tech and Emory University

Health research throughout the lifespan
NIH K25HD086276




My background and trajectory as a
translational researcher

Electrical Engineering/
Electrical Engineering/ Computational Neuroscience

Computer Science Simulating neuromechanical

Circuit design __control of balance in animals

Clinical Research/
Basal Ganglia Neuroscience/
Movement Disorders

Electrical Engineering/
Computer Science

Understanding

Circuit design and simulation Falsnes sl e i B0

for brain implants



Understanding balance and falls in PD is
critical to informing new therapies

 Falls are the main cause of accidental death in individuals = 65, and may
indicate the beginning of serious decline.!

* PD increases fall risk (6 month risk ratio vs. matched healthy adults = 6.1
[2.5-15.1]).°

* There are ways to reduce fall risk in PD.34

« Who will best benefit is unclear,® and we cannot send everyone.®

Deandreacet al., Epidemiol 2010;2Bloem et al., J Neurol 2001; *Morris et al. NNR 2015;4Sparrow et al. JNPT 2016;5Allen et al. Mov Disord Clin Prac 2015
®Medicare therapy cap: $1,980/year annually for physical and speechtherapy combined: medicare.gov


http://medicare.gov

There are many therapeutic options to
prevent falls in PD

Many studies use secondary endpoints thought to be precursors to falls
such as behavioral scores (BBS, Mini-BESTest) or gait markers (speed or

variability) largely for practical reasons.:?
- Some recent therapies reported to reduce fall rates:

In-person (but not remote) progressive resistance training coupled
with education.34

In-person “highly challenging” individualized progressive balance
training.>

. Tai Chi (secondary outcome)®

Rivastigmine (secondary outcome)’

!McKay et al. J Neurol Phys Ther 2016;2?Henderson EJ et al. Lancet Neurol 2016
3Morris et al. Neurorehabil Neural Repair 2015;*Morris et al. J Physiother 2017

SSparrow etal. J Neurol Phys Ther 2016;°Li et al. N Engl J Med 2012; "Henderson EJ etal. Lancet Neurol 2016



We do not know which patients should be
referred to treatmen
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Economic Evaluation of a Falls Prevention Exercise Program Among
People With Parkinson’s Disease

Predictors of Adherence to a Falls Prevention Exercise Prog ram Inez Farag, PhD,'* Catherine Sherrington, PhD," Alison Hayes, PhD,? Colleen G. Canning, PhD,® Stephen R. Lord, PhD,*

for People with Parkinson’s Disease Jacqueline C.T. Close, MD, PhD,*® Victor S.C. Fung, MD, PhD,® and Kirsten Howard, PhD?”
Natalie E. Allen, PhD,"* Jooeun Song, PhD,' Serene S. Paul, PhD,"? Catherine Sherrington, PhD? Susan M. Murray, MHIthSci," Sandra D. The George /nsztltute for Global Health, ,MUSCUIOSke/etaI DMS’O,”’ Sydney Medical ,SChc,)Ol’ The University of Sydney, ,Sy dney, Australia
O’Rourke, BMedSc (Hons),! Stephen R. Lord, PhD,? Victor S.C. Fung, PhD,** Jacqueline C.T. Close, MD,>® Kirsten Howard, PhD,"® . Sydney School of Public Heaith, Sydney Medical School, The University of Sydney, Sydney, Australia )
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SMovement Disorders Unit, Department of Neurology, Westmead Hospital, and Sydney Medical School, The University of Sydney,
. . : ) . . . s . . Sydney, Australia
Abstract: Backgr?und. Lor.lg. ter.m ben.eﬁts of e.xerC|se for pgople Wlth. Parkinson’s disease (PD) _re_qmre Tinstitite for Chiokos, University of Soulh Australi, North Sydney, Austialia
regular and sustained participation. This study aimed to investigate predictors of adherence to a minimally
supervised exercise program designed to reduce falls in people with PD.
Method: People with idiopathic PD who participated in the exercise arm of a randomized, controlled trial
were included. Exercises were prescribed three times per week for 6 months. Adherence was defined as the (
percentage of prescribed sessions participants reported as having undertaken. Potential predictors of 7 L ECONOMICS OF EXERCISE FOR PD PATIENTS
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FIG. 1. Incremental cost-effectiveness ratio per fall avoided for point estimate (black circle) and 1,000 bootstrapped cost-effect pairs (gray circles).



PD falls predominantly result from inability to
control the Center of Mass (CoM)
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| use a perturbation platform to precisely
affect the CoM and muscle responses

McKayetal., INPT 2016



| use computational approaches at the
patient level to “reverse engineer” balance
In individual patients
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| combine these with epidemiological
approaches at the group level to
understand fall risk

. Cognitive,
demographic,
clinical covariates
critical to
understanding fall
risk

- Large Nrequired to
account for patient
—_ — variability

Prevalence Odds Ratio of having had a fall in the previous 6 months
Assuming a 30 second increase in Set Shifting Score
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Thank youl!
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