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L@ETEED BREEERD underlying use evidence research efforts

Spontaneous neurological recovery dominates

acute sub-acute chronic

Langhorne et al 2011
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1. Challenges EEEERED underlying use evidence research efforts

Proportional Recovery: Amount of recovery is
proportional to initial impairment

At 3-6 months post-stroke, survivors achieve approximately 70% of
their maximum potential recovery

e.g. Fugl Meyer Assessment of motor impairment
¢ Max score of assessment = 66

¢ Baseline score =6

¢ Potential/Predicted recovery = 66 — 6 = 60

* Observed recovery = 70% of 60 = 42

Feng et al 2015; Byblow et al 2015; Prabhakaran et al 2008; Stinear et al 2017; Winters et al 2015
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Replication of Proportional Recovery

Cohen et al,
under preparation

Rho = 0.73, p<0.0001

Observed FIM motor change:
final score - baseline score

Predicted FIM motor change:

maximum score - baseline score
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1. Challenges 2:Relevance underlying use evidence research efforts

Proportional Recovery also found for
aspects of cognition and balance

Cohen et al,
under preparation

Rho =0.62, p<0.0001 Rho = 0.63, p<0.0001
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Therapy type and amount does not modulate recovery

Saposnik et al 2016
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Winstein et al 2016 Lang et al 2016
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Minimum threshold of repetitions needed to
realize benefits of rehab (in rats)

PR = pellets retrieved

Jeffers et al 2018
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What can we do?

* Apply novel approaches such
as transcranial direct current
stimulation (tDCS) to directly
modulate neuroplasticity

¢ Understand individual
differences using biomarkers;

tailor/personalize therapies
Ward et al 2015
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We could probably all benefit from brain stimulation!
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tDCS is a non-invasive tool that electrically
stimulates the brain

Anode electrode
(positive charge)
on motor cortex

Cathode electrode
(negative charge) on
contralateral forehead

battery
A 5. Relevance 3. Rationale 4. state of 5. Current
2 8 2 underlying use evidence research efforts

tDCS + PT/OT better than PT/OT alone

Lindenberg et al 2010
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Effects outlast stimulation period

Naming ability on trained and untrained pictures
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6 months
Meinzer et al 2016
A G Y — 3. Rationale 4. State of 5. Current
underlying use evidence research efforts

tDCS is easy to use, affordable, portable, well-
tolerated, non-invasive, painless
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1. Challenges 2. Relevance underlying use evidence research efforts

tDCS can be paired with many different
rehabilitation approaches
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Impaired interhemispheric inhibition (IHI)
post-stroke

corpus
callosum

Right hemisphere controls left hand and inhibits left hemisphere
(and vice versa) (rerbert et al 1992)
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Impaired IHI leads to overactive
contralesional sensorimotor cortex

Grefkes et al 2008
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tDCS may rebalance IHI and normalize maladaptive
overactivity

Up-regulate Down-regulate
neural activity overactivity
in ipsilesional in contralesional
cortex cortex
Schlaug et al 2008
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tDCS ‘works’, but not for everyone

Meta-analyses: overall benefit is equivocal
(Adeyemo et al 2012; Elsner et al 2013; Marquez et al 2015;
Podubecka et al 2014; Tedesco Triccas et al 2015)

[

* Patient factors
« heterogeneity of stroke

Chen et al, under preparation

« Inter-subject variability in response to tDCS
¢ Stimulation parameters
« stimulation duration, location, intensity, type

+ use of one-size-fits-all protocol

2018-06-13

1. Challenges 7 R EE 3. Rationale 4. state of 5. Current
g & - underlying use evidence research efforts

One-size-fits-all IHI model not for everyone

Maladaptive or compensatory?
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tDCS + rehab reduces motor impairment:
Effects may be mediated by contralesional premotor
— ipsilesional motor connectivity
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Chen & Schlaug 2016
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Need to account for individual differences in capability for
recovery (i.e. motor re-learning)

Lam et al, Scientific Reports, in press
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1. Challenges 2. Relevance

“Towards a personalized approach to
stroke motor recovery with tDCS”

1) less severely impaired 2) more severely impaired

= contralesional cortex => contralesional cortex

is maladaptive is compensatory
contralesional u contralesional ™
cortex => | cortex => ]
cathode anode

Take Home Messages

Stroke recovery may be dominated by spontaneous brain repair;

1. Chall

alentes minimum threshold of repetitions needed to modulate recovery
> rel tDCS paired with rehab may enhance the brain’s neuroplasticity
- Relevance response and modulate recovery
3. Rationale Impaired IHI may hinder recovery; need to rebalance IH|

underlying use

4. Sza!e of Not everyone improves with one-size-fits-all IHI model
evidence

Use biomarkers to characterize individual variability and identify

Bacgent responders vs non-responders to treatment

research efforts

Personalized tDCS coupled with rehabilitation may yield successful
outcomes for everyone.
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