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Drug-Resistant Epilepsy

You tried multiple treatments

AND

Your seizures are not
controlled

OR
Side effects of medication

cannot be tolerated

LlUﬂNWﬂ Epilepsy Treatments Beyond Medication.Epilepsy Foundation. Accessed
from http://www.epilepsyfoundation.org/beyond/EF_Brochure_r7.pdf
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' 50 million people
' “ worldwide have
' "} epilepsy
‘ = 35%
: have seizures

that are difficult
to treat

’ You are not
alone
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Mohanraj R and Brodie MJ. Eur J Neurol. 2006;13:277-82.  Kwan P, et al. Lancet Neurol. 2010;9:27-9 WHO factsheet, www.who.int/mediacentre/factsheets/fs999/en.




Treatment
Goals

Reduce the number of
or eliminate seizures

Reduce the intensity of
seizures

Minimize or eliminate
the side effects of
treatment

Improve recovery period

Improve quality of life




Medications

Most common treatment option
20+ seizure medications

Selected based on individual
patient needs

Can be prescribed alone or with
other treatments or medications

If seizure freedom is not obtained
with first two drugs, there is a
95% chance that no drug or drug
combination will result in seizure
freedom

Possible side effects include difficulty thinking,
learning, remembering, sleepiness/tiredness,
weight changes, liver and kidney problems,
depression




Medications in Epilepsy Treatment

DRE
35%

1st Rx
50%

3rd+ Rx

4%  2nd Rx
11%

1. Kwan P,Brodie MJ N.England J Med. 2000:342(5):314-319
2. Brodie, MJ. Epilepsia 2013; 54 (Suppl. S2):5-8
3. Chen Z et al. JAMA Neurol 2017 doi:10.1001/jamaneuro 1.2017.3949



TREATING !(Et?g_?’:_fdc Diet

E P I I_ E PSY * Diet must be strictly followed
WITH HIGH " o limited carbonydrotes
FAT D I ETS * Eliminates sweets, breads and potatoes

e All foods are carefully prepared

Possible side effects include weight
changes, constipation, kidney stones




Modified
TREATING Atkins Diet

E P I I_ E PSY * May be preferable in adolescents and

adults

W IT H H I G H * Diet must be strictly followed but has

more options than KD

FAT D I ETS * Moderate in fat (64%), higher in protein

(30%) and limited carbohydrates
* Eliminates sweets, breads and potatoes

e All foods are carefully prepared

Reported side effects include
gastrointestinal discomfort,
constipation, fatigue




Brain Surgery

Option for both adults and
children

May be appropriate for
focal seizures with
impaired awareness with
or without secondary
generalization with
drug-resistant epilepsy

Multiple types of surgeries

Removal of a lesion, a
specific area, or most
of one side of the brain

Splitting some connections
in the brain



VNS Therapy

VNS (Vagus Nerve Stimulation)
Therapy is designed specifically for
people living with drug-resistant
epilepsy and is a proven long-term
solution already being used by more

than 100,000 people around the world.

The goal of VNS Therapy is to
prevent seizures before they
start, and stop them if they do.

Erin,
On VNS Therapy
Since 1999




VNS Therapy

VNS Therapy has improved the overall
quality of life for many people living
with drug-resistant epilepsy.

Fewer Seizures

Shorter Seizures

Faster Recovery

Decreased Seizure Severity
Fewer Medications

Improved Alertness, Mood and
Memory

Improved Quality of Life
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VNS Therapy Candidates

In Canada, VNS Therapy is designed to
be used in people of any age living
with drug-resistant epilepsy with
either focal or generalized seizures
who are either not candidates for
epilepsy surgery or for those whose
surgery did not provide seizure
freedom.

Fully funded under provincial
healthcare plan.

VNS Therapy is adjunctive
therapy to medications, diet
and/or surgery.




The Road to VNS Therapy

First Second
Monotherapy » Monotherapy

Polytherapy Surgical Evaluation

AED TRIAL for refractory epilepsy

AED TRIAL AED TRIAL

Epilepsy Surgery

Epilepsy Surgery
appropriate

not appropriate

‘ Real world:
no treatment beyond @
AEDs for several
Proceed
years

Not
seizure free

Seizure free

Re-evaluation for [palliative]

surgery

Wheless J, Pellocks Pediatric Epilepsy IV edition 2016, chapter 78 Neurostimulation in Pediatric Patient s ; 11141132



How does
VNS Therapy
affect your

seizures?

Reduction in Lower Recovery time Treatment is
number of intensity of can be quicker long-lasting
seizures seizures and improves
and/or seizure over time
severity

VNS Therapy Patient’s Manual. Cyberonics, Inc. Houston, TexasThompson EM, et al. J Neurosurg Pediatr 2012 Jul 6. DOI: 10.3171/2012.5.PEDS11489. Elliott RE, et al. Epilepsy & Behavior
20(3):478-483, 2011. Elliott RE, et al. Neurosurgery 69:1210-1217,2011 Klinkenberg S, et al Dev Med Child Neurol. 2012;54(9):855-6 1CersosimoRO, et al Epileptic Disord. 2011;13(4):382-8.

Helmers SL, et al J Child Neurol. 2001;16(11):843-8. Vonck K,et al Epilepsy Behav. 2010;19(2):182-5. Tubbs RS, et all J Neurosurg. 2005;102(2 Suppl):213-7. Murphy JV et all Arch PediatrAdolesc
Med. 2003;157(6):560-4.
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Reduction in number of seizures with
VNS Therapy improves over time

« Seizure frequency was significantly reduced from before VNS Therapy in 65
patients seen for at least 10 years with VNS Therapy
76% 76%

Average Seizure Reduction

6 months 1 year 2 years 4 years 6 years 8 years 10 years

T Q
LivaNova 19 “YNSTherapy®
Elliott RE, et al. Epilepsy & Behavior 20(3):478-483, 2011.
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With VNS Therapy

studies have shown:

 Decreased number of hospitalizations
 Decreased length of hospital stay

* Fewer epilepsy-related clinic visits

* Fewer emergency department visits

* Fewer missed work/working days

r—fiNSTr-:}far:y"



VNS Therapy

VNS Therapy is not a drug and
does not have the same side
effects nor does it interact with
medications.

VNS Therapy can be used
in addition to medicine and
other treatment options.

py*




VNS Therapy

How It Works - VNS Therapy is delivered
through a device (generator and lead) that
sends mild pulses through the vagus nerve
to areas of the brain known to be
associated with seizures.

Vagus Nerve

._./

Generator
VNS Therapy delivers these periodic pulses

24 hours a day, every day in an effort to
control your seizures.

VNS Therapy provides treatment
automatically.

ﬁ =
VNS Therapy™
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VNS Therapy
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How It Works — Stimulating the left vagus nerve increases activity of a part of the
brain stem called the NTS.

The stimulation of the left vagus nerve modulates the way the NTS communicates
to the areas connected to it.

This stimulation ultimately causes changes in neurotransmitter levels and the
amount of their receptors in these regions

VNS Therapy provides treatment automatically.
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VNS Therapy
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How It Works — No electricity is sent directly into the brain with VNS.

VNS is thought to make the brain less likely to generate seizures by reducing
excitatory neurotransmission and increasing inhibitory neurotransmission

VNS Therapy provides treatment automatically.



VNS Therapy

The implant procedure — A small device
(generator and lead) is implanted during a
short, outpatient procedure.

Usually takes about an hour
Most people can go home the same day

Involves a small incision in the neck and in
the upper chest area

Complication rate is low, 2-4%, being
primarily infection which can be treated
with antibiotics

VNS Therapy is not brain surgery.

._./

Generator

Vagus Nerve

ﬁ =
VNS Therapy™



After Surgery

VNS Therapy™

Several weeks after
implantation, the
surgical incisions will
heal leaving only two
small scars.

VNS Therapy is not
brain surgery and
does not require
any access to the
brain or scalp.

c\'}NSTr‘n&ra [
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VNS Therapy Patient’s Manual. Cyberonics, Inc. Houston, TX.



Possible side effects
of VNS Therapy

* Hoarseness/changes in voice tone
e Coughing

* A tickling sensation in the throat or
on the neck

* A feeling of shortness of breath

Hoarsocness Cough Parcsthesia Sharkness of Bro

1 Veal W2 Years W ZYea

Side effects typically occur
during stimulation only and
usually decrease over time

E -
"IWNM VNS Therapy Patient’s Manual. Cyberonics, Inc. Houston, Texas. 30

Morris GL, et al. Neurology 1999:53:1731-5.

VNS Therapy™



Follow-up

VNS Therapy is adjusted to your needs by
your health care professional

* Frequent clinic visits over first few months to
check and adjust settings

* Once settings are optimal, regular follow up
visits to monitor device and battery life

Normal Mode

 Common stimulation setting is 30
seconds stimulation every 5 minutes

31 E’UNSThorar:y‘




VNS Therapy

Additional features - If you have a
breakthrough seizure with VNS Therapy, an
additional dose of therapy may:

- stop or shorten your seizure

- decrease its intensity

- shorten your recovery time.

The VNS Therapy Magnet

Provides you or a caregiver the ability to
manually deliver an additional dose of therapy.

Magnet Mode

*Also known as AutoStim Mode. Only available in the 106 model. Q{QQ T



Magnet Missed
Opportunities

* Seizure occurrence during sleep

* Person did not perceive or cannot
detect aura

e Person incapable of applying
magnet (e.g. motor or cognitive
impairment)

et

y

¥

* Unavailability or misapplication of ’ —” y
i

magnet at seizure occurrence

* Patient unable to apply magnet due |
to effects of seizure

, -~ '
LivaNova 33 B VNS Therapy®



VNS Therapy with AutoStim Feature
RESPONSIVE VNS

Detects a rapid rise in heart
rate, which is often associated
with a seizure, and responds
by automatically delivering an
extra dose of therapy.

AutoStim Mode

212 CRERR PR s Tt B [0
! ok
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BENEFITS of
Automatic Stimulation

Automatic stimulation initiates an
extra dose of stimulation that may...

e Stop the seizure
e Shorten the seizure
* Decrease the intensity of the seizure

e Shorten the recovery period
following the seizure

LivaNova 35



Outcomes with Responsive VNS Therapy

Responder Rate Improvement Earlier Onset of Effect

71%

64%
59%

53%

4.9 years

13 months

Patients experiencing 250% seizure reduction
Patients experiencing 250% seizure reduction

Conventional n=62 Responsive Responsive Conventional
VNS Therapy VNS Therapy VNS Therapy VNS Therapy
Hamilton Elliott
n=51 n=400

Hamilton P, Soryal |, Dhahri P et al. Clinical outcomes of VNS therapy with AspireSR at a large

i.iVﬂNWﬂ Complex Epilepsy and Surgery Centre. SEIZURE: European Journal of Epilepsylg [‘-_{\!NS Therap-_.,."‘
https;//doi.org/10.1016/j.seizure.2018.03.22



Battery replacement

« 5 - 8 year life time
Depending on VNS Therapy settings

« 1 small incision needed

* Only generator replaced

E_|Uﬂ§\lm VNS Therapy Patient’s Manual. Cyberonics, Inc. Houston, Texas. 51
Data on file. Cyberonics, Inc. Houston, TX.




VNS Therapy is safe

 More than 100,000 people worldwide
have received VNS Therapy

« No known interactions with
medications or foods

« VNS Therapy can be combined with
other treatments

- Pregnancies have gone to term while
receiving VNS Therapy

Check with your healthcare

professional before having an MRI
or other medical procedure

VNS Therapy Patient’s Manual. Cyberonics, Inc. Houston, Texas. Annegers JF, et al. Epilepsia. 1998;39:206-212. Ben-
Menachem E, et al.J Clin Neurophysiol. 2001;18:415-418. Husain MM, et al. Ann Gen Psychiatry. 2005;4:16. 24. Houser
MV, et al. Obstet Gynecol 2010;115:417-9. Danielsson et al. Brain Stimulation 2009;2:41-9. Ben-Menachem E, et al.
Lancet Neurology. 2002;1: 477-82.

52 E#NS Therapy®



For more information

Discuss VNS Therapy
with your treating
healthcare professional

Contact the Local
Epilepsy Patient
Association

Access the web:

www.vnstherapy.co.uk/for-children
http://en.eu.livanova.cyberonics.com



http://www.vnstherapy.co.uk/for-children
http://en.eu.livanova.cyberonics.com/

Safety information for VNS Therapy

INTENDED USE / INDICATIONS—NON-US

Epilepsy (Non-US)—The VNS Therapy system is indicated for use as an adjunctive
therapy in reducing the frequency of seizures in patients whose epileptic disorder is
dominated by partial seizures (with or without secondary generalization) or
generalized seizures that are refractory to seizure medications. The Model 106
AspireSR™ (Seizure Response) features the Automatic Stimulation Mode, which is
intended for patients who experience seizures that are associated with cardiac
rhythm increases known as ictal tachycardia.

CONTRAINDICATIONS

The VNS Therapy system cannot be used in patients after a bilateral or left cervical
vagotomy. Do not use short-wave diathermy, microwave diathermy, or therapeutic
ultrasound diathermy on patients implanted with the VNS Therapy system.
Diagnostic ultrasound is not included in this contraindication. Injury or damage can
occur during diathermy treatment whether the VNS Therapy system is turned "ON”
or “OFF.”

Cardiac arrhythmia (Model 106 only)—The AutoStim Mode feature should not be
used in patients with clinically meaningful arrhythmias or who are using treatments
that interfere with normal intrinsic heart rate responses (e.g., pacemaker
dependency, implantable defibrillator, beta adrenergic blocker medications).

WARNINGS

Physicians should inform patients about all potential risks and adverse events
discussed in the VNS Therapy Physician Manuals, including information that VNS
Therapy may not be a cure for epilepsy. Since seizures may occur unexpectedly,
patients should consult with a physician before engaging in unsupervised activities,
such as driving, swimming, and bathing, or in strenuous sports that could harm
them or others. The safety and efficacy of the VNS Therapy system has not been
established for uses outside of its approved indications. A malfunction of the VNS
Therapy system could cause painful or direct current stimulation, which could result
in nerve damage. Patients should use the magnet to stop stimulation if they suspect
a malfunction, and contact their physician immediately for further evaluation.
Removal or replacement of the VNS Therapy system requires an additional surgical
procedure. Patients who have pre-existing swallowing, cardiac, or respiratory
difficulties (including, but not limited to, obstructive sleep apnea and chronic
pulmonary disease) should discuss with their physicians whether VNS Therapy is
appropriate for them since there is the possibility that stimulation might worsen
their condition. VNS Therapy may also cause new onset sleep apnea in patients who
have not previously been diagnosed with this disorder. Postoperative bradycardia
can occur among patients with certain underlying cardiac arrhythmias. MRI can be
safely performed; however, special equipment and procedures must be used.

PRECAUTIONS

The safety and efficacy of The VNS Therapy system has not been established
for use during pregnancy. Patients who smoke may have an increased risk of
laryngeal irritation. There is a risk of infection with the implantation surgery
that may require the use of antibiotics to treat or removal of the device. The
VNS Therapy system may affect the operation of other implanted devices,
such as cardiac pacemakers and implanted defibrillators. Possible effects
include sensing problems and inappropriate device responses. If the patient
requires concurrent implantable devices, careful programming of each
system may be necessary to optimize the patient’s benefit from each device.
With the Model 106 only, because the device senses changes in heart rate,
false positive detection unrelated to seizure activity (e.g., exercise) may
cause unintended stimulation. The Model 106 also may not detect all
seizures.

ADVERSE EVENTS

The most commonly reported side effects from stimulation include
hoarseness (voice alteration), paresthesia (prickling feeling in the skin),
dyspnea (shortness of breath), sore throat and increased coughing. Other
adverse events reported during clinical studies as statistically significant are
ataxia (loss of the ability to coordinate muscular movement); dyspepsia
(indigestion); hypesthesia (impaired sense of touch); insomnia (inability to
sleep); laryngismus (throat, larynx spasms); nausea; pain; pharyngitis
(inflammation of the pharynx, throat); and vomiting. These typically occur
only during stimulation, are well tolerated and noticed less as time goes on.
The most commonly reported side effect from the implant procedure is
infection. Adverse events reported in clinical investigation of the AutoStim
feature were comparable.

*THE INFORMATION CONTAINED IN THIS SUMMARY REPRESENTS PARTIAL
EXCERPTS OF IMPORTANT PRESCRIBING INFORMATION TAKEN FROM THE
PRODUCT LABELING. THE INFORMATION IS NOT INTENDED TO SERVE AS A
SUBSTITUTE FOR A COMPLETE AND THOROUGH UNDERSTANDING OF THE
VNS THERAPY SYSTEM NOR DOES THIS INFORMATION REPRESENT FULL
DISCLOSURE OF ALL PERTINENT INFORMATION CONCERNING THE USE OF
THIS PRODUCT. PATIENTS SHOULD DISCUSS THE RISKS AND BENEFITS OF
VNS THERAPY WITH THEIR HEALTHCARE PROVIDER. PRESCRIPTION ONLY -
DEVICE RESTRICTED TO USE BY OR ON THE ORDER OF A PHYSICIAN.
PatBS14-11-2000-0US
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