


FUTURELC ONS FOR NEUROSTIMULATION?
IS THERE A ROLE FOR NEUROMODULATION?



e Alterationc
e Alteration of neuronal “bu

( * Reconfiguration of synaptic connectivity via alteration of CNS neurotransmitters
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e Reducing

e Reducing injury or need to visit ER
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 Autostim mode is activated when the device detects a percentage change from

(/ baseline heartrate
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Median Settings

Pediatric (n= 743) Adult (n = 1,486)

Parameter | Typical Range 3 Months | 12 Months 3 Months 12 Months

Output current 1.50-2.5 mA 1.25 mA | L/A3mA 1.25 mA 1.50 mA

Signal fraguency 20-30 Hz 30 Hz 0 Hz 30 Hz 30 Hz

Pulse width 250-500 ps 500 ps SO s

5 A 5 TS

Signal on time 1=30 = 10 5 0

: ; £z : o e
Signal off time .3 =5 min 5 min i 5 min 5 min
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Phase 1:

» NORM A MODE

Standard Protocols
Visit
Output Current
Signal Frequency

Pulse Width

Signal ON Time  seconds zD 0 20 0 30 3 20

Signal OFF Time

Output Current  mA 0375062510875 1125 {1375 | 1625 | 1875
| Pulse Width
| ONTime

Output Current

Pulse Width pisee SO0 | 500 | 500 |- S00 | 500 | 500 | 500

ON Time

seconds |

»

> More frequent

POost-op

isits (1 - 2 wk are suggested in Phase 1

> Multiple 0.25 mA increases may be made in a single visit to reach

therapeutic range sconer; ensure patient tolerability before making

yidimional adjustments
Fig. 2. Recommended dosing guidelines for Phase 1 of VNS programming. (From Sentiva
Dosing Guide 2019. LivaNova USA, Inc. (C) 20192 https://vnstherapy.com/healthcare-

professionals/sites/vnstherapy.com.healthcare-professionals/files/SenTiva_Dosing_Guide_
2019-DIGITAL.PDF; with permission.)



lerability
* Sentiva

* Remember the higher the duty cycle c current, the greater the affect on

( battery longevity
.



Modern VNS

AutoStim: Closed-loop therapy that responds to heart rate increases
that may be associated with seizures

-4\ Guided Programming: On-touch programming that simplifies
I~ dosing towards achieving the targeted therapeutic level

Scheduled Programming: Pre-program a schedule for VNS to
auto-titrate without the need for an office visit

s, Day-Night Programming: Customize and program two separate
" therapies within a 24-hour period

, Events & Trends: Track and display the amount of tachycardia
Y\ ) detections, AutoStims, magnet use, low heart rate detections
and prone position detections _g#
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« Post or

« Device may be explanted but lec oval Is quite difficult
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C?/NSTherapy“’

The latest VNS Therapy technology* provides expanded access
to high quality 1.5T and 3T MRI

Patients now have access to:

of ALL MRI scans (& 1)) @

performed on
people with
epilepsy

)
100

MRI centers of brain MRI

An MRI center within 4 miles
of their neurologist's office,
on average

Scan Conditions - Latest VNS Therapy technology

TAspireHC™ Model 105, AspireSR® Model 106, Sen Tiva™ Model 1000

No special MRI equipment/coils required

GROUP &

/é\ MR Conditional Yes

Pormissable Scan Area Generator in upper Static Magnet Strength L5T ar 3T

left chest, at or
above armpit Scanner Type Horizontal field, cylindrical closed-bore 1.5T of 3T scanner
fabove rib 37

. MRl ExXcClusiomn Zone

Cle— Operating Mode Mormal Dperating Maodo

Exclusion Zone Body coil: C7-L2  Transmit-recelve head or extremity coil: C7-T8
Max Spatial Gradient

=3000 Gauss/om

Max Slew Rate 200 T/my's

RF Coll Transmit: Body coll or Transmit-receive head or extremity coils
Recelve: No Restrictions

MNote: Max SAR Transmit head coil: 3.2 W/kg  Transmit body coll: 2.0 Wkg
Thae scan iso-cantar

must be outsicde the

Stimulation OFF Seniing OFF™
axclusion Zone System Programming “for select models with AutaStim mode

Optional device features OFF (Maodel 1000 onlv)

Transmit head or extremity coll: No restrictions
osure Time
Exp Transmit body coll: = 15 minutes of active scan time within a 30 minute windaow

Tranzmit head or extremity coll: none
Additicnal Restrictions Transmit bady coll: Circularized Polarized mode only

o Imaging techniques such as computed tomography, x-ray, and
ultrasound are safe to perform in the MRI exclusion zone.

Review the most current labeling prior to performing an MRI scan.
For full MR safety infoarmation, refer to MRI Instructions for Use at www.easyv-mri.com
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d risk of status
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e Additionally, Improvem: easures have also been documented in

responders
o
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* Finally nonstrated against
the direct health care ons, ER visits, ICU and drug costs
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nileptogenic foci

» Delivers electric stimt on of specific predetermined

( epileptiform discharges in real-time



0N, magnet
SWipe anc
«. 12 minutes of ECoG c avice In divided epochs
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Jtion to the targeted area

( - Typically review data and adjust parameters in 3 month intervals



 Responds in real time
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al-time ECoG to detect seizures at their onset and delivers

Fig. 5. The RNS device records re
e activity. (All NeuroPace copyrighted images provided by

neurostimulation to disrupt seizur
Courtesy of NeuroPace.)



INITIAL . STEADY STATE OR
VISIT g;’gﬁg’égﬁ’_ : ALTERNATIVE THERAPY
[ i  APPROACH

——

. Approximately 1 mo - . Approximately every I mo : . Approximately every 3—6 mo
after implant ; i as clinically needed

- A o . METL
ECTIOMN SE NGS - DE EL ION o

SE INGS : VETELTIONSETTINGS . DETECTION SETTINGS

DE

Program Detection Settings : Refine Detection as necessary
to pick up electrographic seizures : .
Sithin 1 30c:0f Orkat : The goal should 5o to keep Dotection Settings 3 i{ Alternative Therapy Approach —e

’ Contact NeuroPace Representative

If Steady State —= Maintain Settings

stable when agdiusting stimulation satt ngs

STIMULATION SETTINGS

Turn on initial stimulation settings

: YES STEADY STATE
Set to achieve charge : o Is patient’'s response satisfactory? = Madriakn
Current density = 0.5 uC/em? Settings

160 usec "o

Pulse Width

ALTERNATIVE
Frequency 200 Hz Increase the charge density Arter >3.0 uCfom! THERAPY APPROACH
: b by 0.5 uC/cm?* > Contact NeuroPace
$ Represontative
Burst Duration 100 msec :

Fig. 6. RNS recommended dosing guidelines. (All NeuroPace copyrighted images provided by
Courtesy of NeuroPace.) * indicates the increments should be equal or less than 0.5uC/cm2,



* No cog 2d Improvement in
naming and verbe

( » Also appear to demonstrate a decrease in SUDEP risk
s



yroximately 5-8

e Procedures such z y procedures would be

(/ contraindicated
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atory and
ortical circuitry
* This include a channel-mediated

depolarization inhibition, direct distal axonal synaptic inhibition and depletion of
neurotransmitters at distal terminals
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« Hardware complice on should also be reviewed with

( potential candidates




Electromagnetic coil

Magnetic field




oulses

e Though nc als have demonstrated
efficacy response

(X * Currently useful for treatment of depression and mapping of motor cortex
e









)

e Several clinical trials ¢ US and no complications or adverse

( events have been reported
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Cathode

Is a negatively
charged electrode
that works in
conjunction

to the Anode.

Wires =

wire for the Anode
and black for the
Cathode.

Come from the tDCS
Device emits a very
small current. The red

- Anode

The Anode is a
positively charged
electrode (sponge).

tDCS Device

The device sends the
output to the wires,
usually between 0.5mA
| to 2mA. Placing the
electrodes in different
positions wields different
results

Transcranial Direct Current

Stimulation (tDCS)

Application of weak (1-2
mA) electrical current to
cortical neurons
Neurons respond to
static (DC) electrical
fields by altering firing
rates.

Anodal or cathodal
stimulation have different
effects.

Safe, noninvasive, and
painless

Neurcopsychopharmacology

Gaorgs & Aston-Jones, Mewapsychopharmacalogy, 2010
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Yes! There is a role today and perhaps a greater role in the future as
neuromodulation evolves

It Is safe,well tolerated, cost effective, lowers SUDEP risk anc
Improves quality of life in patients who are not surgical candide
and remain refractory

r






