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Lennox Gastaut Syndrome

Age of onset — 1-7 years of age

Seizure types — tonic (mostly nocturnal), atonic, myoclonic, atypical absence, generalized tonic clonic, focal

Associated EEG patterns — generalized 1-2hz slow spike and wave, generalized slowing, paroxysmal fast
activity (recruiting rhythm) during sleep (see figures)

Common etiologies — variety of etiologies, proceeded by infantile spasms in 9-40% of cases

Treatment — felbamate, clobazam, rufinamide, topiramate, zonisamide, ketogenic diet, valproate,
levetiracetam, VNS, corpus callosotomy, focal cortical resection (if there is a focus)

Prognosis — moderate to severe intellectual impairment, usually correlates with etiology and seizure control

EEG: Slow Spike and Wave EEG: Paroxysmal Fast Activity
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Causes of Epilepsy

Birth Focal epilepsy
anoxia Autoimmune with MRI-
Congenital Other detectable
lesions lesions
Infectious o

Neoplasm T,

Stroke , |

Traum : > { .

‘Idiopathic’

1975 2014

Hauser & Kurland 1975 Thomas & Berkovic 2014




Number of AEDs

~40 approved epilepsy medications

from 1850-2010

40-
Eslicarbazepine acecate
. . Lacosamide
° Rufinamide
as) Keto.g.enlc d|§t | Stiripence
* Modified Atkins Diet gk, opmnad
: : Third generation Tiagabine
-  Low Glycemic Index Diet Topiramate
. Gabapentin
° Felb
Devices (DBS, VNS, etc.) Ao i B
Lamotri
Surgery e, o
254 Vigabatrin
Progabide
20+
Chlordiazepoxide
| 5+
Phensuximide
Phenacemide
104 First generation Corticosterolds/ACTH
Paramethadione
Mephenytoin
Trimethadione
Acetazolamide
5+ Phenytoin
Mephobarbital
Bromide
s
1850 1870 1890 1910 1930 1950 1970 1990 2010

Year of introduction

Loscher & Schmidt Epilepsia 2011







Gene discovery in epilepsy

DEEs including LGS

Gene panels

GABRG2 L
Channélopath  saua Exome sequencing
yEra e
KCNQ2

SCN1B

CHRNA4

1995 1997 1999 2001 2003 2005 2007 2009 2011 @ 2013 2015

Ingo Helbig & Heather Mefford




Causes of Epilepsy

Birth Focal epilepsy
anoxia Autoimmune with MRI-
Congenital Other detectable
lesions lesions
Infectious o

Neoplasm T,

Stroke , |

Traum : > { .

‘Idiopathic’

1975 2014

Hauser & Kurland 1975 Thomas & Berkovic 2014




Savannah’s Odyssey

1995-2011
o # of Seizures: >40,000
* Diagnosis: 3 years
* # Neurologists: 14
o # Treatments: 26
« Cause: Unknown

* Hospitalizations: 15

e Surgeries:

« Monthly drug cost: $1,640

e Diastat use:
 Last stay:

5

$183 / dose
$53,475
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Monthly emergency medication use for




Exome identified numerous high impact
variants in calcium channel subunits

mGluR3 o Presynaptic
° E nerve
terminal

EAAT

AMPA

e Approximate variant location
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Stratify Patients by Etiology
&

Prognostic Markers .

Markers predictive of drug (..
sensitivity/resistance E

Markers predictive of €.
adverse events




Precision therapeutics — now

Gene
SCN1A

SLC2A1

HLA-A,
HLA-B
PRRTZ2

TSCT1,
TSC2

ALDH7AT,
PNPO

PCDH19

POLG1

Syndrome

Dravet, Migrating epilepsy

of infancy

Glucose transporter
deficiency (GLUT1)

Variants found in certain

ethnic groups
Infantile convulsions

Tuberous sclerosis,
Infantile spasms

Change in Management

Avoid sodium channel
agents, Stiripentol

Ketogenic diet

Avoid Carbamazepine

Consider Carbamazepine

Consider Vigabatrin,
Rapamycin

Severe early-onset epilepsy Supplement with

Female epilepsy with
intellectual disability
Mitochondrial epilepsy
disorder

Pyridoxine (Vitamin B6)
Avoid carbamazepine,
consider Clobazam

Fatal liver toxicity with
Valproate

Other Clinical
Implications

Monitor gait, Increased
risk of premature death
Monitor for movement
disorder

Surveillance for other
neurological issues
Surveillance for tumors,
non-neurological issues

Poduri 2017
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From Science to Patient Experience
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|LAE Epilepsy Classification

%

Etiology

Generalized Unknown

Structural

Genetic

Infectious

Epilepsy types

(" )
. Combined
Focal Generalized Generalized Unknown
& Focal
\ W,
Epilepsy Syndromes

Scheffer |IE et al. Epilepsia 2017; 58:512-21

Metabolic

Co-morbidities

Immune

Unknown

aaaped




Lennox Gastaut Syndrome

Age of onset — 1-7 years of age

Seizure types — tonic (mostly nocturnal), atonic, myoclonic, atypical absence, generalized tonic clonic, focal

Associated EEG patterns — generalized 1-2hz slow spike and wave, generalized slowing, paroxysmal fast
activity (recruiting rhythm) during sleep (see figures)

Common etiologies — variety of etiologies, proceeded by infantile spasms in 9-40% of cases

Treatment — felbamate, clobazam, rufinamide, topiramate, zonisamide, ketogenic diet, valproate,
levetiracetam, VNS, corpus callosotomy, focal cortical resection (if there is a focus)

Prognosis — moderate to severe intellectual impairment, usually correlates with etiology and seizure control

EEG: Slow Spike and Wave EEG: Paroxysmal Fast Activity
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EVOLUTION OF LGS OVER TIME

I I | 40-50K cases of LGS in the US
. | . | . . | - ‘ QT ‘
15t seizure - Epilepsy+ resistant epilepsy™ . Séizure type
|
|
|
|

-SSW on EEG / PFA
' (West, EIEE, etc.). oy

|
|
|
Structural |
-Congenital(17%) |
-Inju.r%( (33%)( | i -Cognitive impairment
Genetic (15%) |
Infectious (15%) .
Metabolic (9%)
Immune (<1%)
Unknown (~10%)

| |
Other seizure types emerge | I

Develorgmental delay emerges |
|

>90% seizures into adulthood
>90% with tonic seizures in sleep
>80% with cognitive impairment
14x1 risk of death

ETIOLOGY EVOLUTION DISORDER OF THE NETWORK

| TIME (For LGS onset <8 years, peak 3-5 years)
Berg et aI.i 2018 and Goldsmith et al. 2000 '



LGS CHARACTERISTICS & CAREGIVER CONCERNS

LGS Foundation .
caregiver survey . What is the current age of the person

with LGS that you care for?

30 28.85

© 21.15
; 16.63

10.82
8.41 7 69

5 3.61

. 0.24 -

Less 1-3 4-6 7-10  11-15 16-25 26-30 31-40 41-50 51-60 61
than 1 years vyears vyears years years years years years years Yyears
year and

older

LGS Foundation Caregiver Survey 2018 (in preparation

192 548




LGS CHARACTERISTICS & CAREGIVER CONCERNS

How many types of seizures is the person
with LGS having AT THIS TIME?

' 16.1 1
16 5.9

14
—~12
N
o» 10
28
l 3

Current Number of Selzure Types

(n=

% of LGS Patients
3
O N A OO 0

LGS Foundation Caregiver Survey 2018 (in prepare




LGS CHARACTERISTICS & CAREGIVER CONCERNS

What is the most problematic seizure type
they are dealing with AT THIS TIME?

W
&)

31.8

N O
O O

)

12

15.53

- :
S0 9.95

% of LGS Patients
=4
T

LGS Foundation Caregiver Survey 2018 (in preparation




MAJOR ISSUES IN LGS REPORTED BY CAREGIVERS

Still having seizures

Sleep distrubances

Caregiver Priorities:

Seizures and safety

Delay/ID, especially communication
Behavior, especially aggression
Mobility and physical care issues
Sleep

Costs/Access to care

Social Isolation

Head/face injuries from seizures

Severe Dev Delay
Behavioral issues (including..
Use a wheelchair

Cannot read at all

NoOGakrWON -~

Cannot write at all

Nonverbal

Hospitalized at least once in last year _ 50
G-tube fed - 27

0O 20 40 60 80 100 120
% of LGS Patients

LGS Foundation Caregiver Survex 2018 Sin Ereearationz



‘ LENNOX-GASTAUT MEDICAL HISTORY - REN SURVEY

: o
Poor Seizure Control 1 4 A) have never sat up without help

had observed over 1,000
seizures in the past 6

a A maijority of respondents 24 % have never walked

43% have never spoken a 2 word

months
sentence
Seizures in Past 6 Months
55.6%
£ Co-occurring Conditions?
% e ¢ 33% have Autism
P am g 33 g i l o « 17% have ADD/ADHD
& & B & B o B " * 9% have Anxiety Disorder
& P N T I O R .
N R A P « 5% have Depression
TN S n=200
& B

é EPILEPSY
FOUNDATION

Lennox-Gastaut Medical History



LENNOX-GASTAUT MEDICAL HISTORY - REN SURVEY

On average

1 0'1 1 Different Anti-Seizure Medications Tried
BEEEERERAEE

3 '4 Anti-Seizure Medications Currently Taking

Top 5 AEDs Currently Using Top 6 Discontinued AEDs

* Clobazam (58%)

* Rufinamide (35%)

 Valproic Acid (33%)

« Levetiracetam (27%)
Felbamate (26%)

Topiramate (67%)

Levetiracetam (61%)

Valproic Acid (60%)

Lamotrigine (59%)

Zonisamide (55%)

Clonazepam (52%) n=200

é EPILEPSY
FOUNDATION

Lennox-Gastaut Medical History



From Science to Patient Experience
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Health 1s more than Biology & Medical Care

EnVTrgnmeﬁt
//.,,. .70_ |
Medlcal C’are ':‘1. / /

www.goinvo.com




Change by Reframing Value

User Centered Design

Consumer-led research iSpecific product development

i i
e s
i Product = Product i
i Conceptualization Architecting E How they tl\:vg;egllo
Research ! ) doit? it?

your market i E
] 7 ]
1 1
i E Why they Who they
E i doit? do it with?
] ]
] ]
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! Development A Construction !
1 1
1 1

. Developand | ‘| What User Where
Review and e |mple.m.ent ' | people Centered they do
improve e marketing ) i do? it
plan i | f Approach !
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Marketing Product Development Ethnographic Style Research

B (A4 OB WA Y- P o WA [ I T Lo WSO T naT ol sl |




C\J%

Patient-Centered
Outcomes

Patient &
Family Costs

Quality &
Applicability
of Evidence

FasterCures

PATIENT-CENTERED OUTCOMES

What are the clinical,
functional, and quality of life
benefits/drawbacks of different
healthcare options to the patient?

PATIENT & FAMILY COSTS

What are the overall costs of
different healthcare options
to the patient and family?

QUALITY & APPLICABILITY

OF EVIDENCE

What level of confidence does
the patient have that a healthcare

option will have specific effects
for them?

What do Patients Value?

Quality of life

Complexity of regimen
Efficacy & effectiveness

Safety: side effects/complications

Medical out-of-pocket (OOP) costs -
Non-medical costs to the patient & family

Future costs of care

Quality of evidence

Consistency of evidence ———

Differences in treatment effects —



Change by Partnering with Patients &
Caregiver

=
T Inform Me 2 Engage Me
THE O
5 PHASES or e =
PATIENT ENGAGEMENT 3 Empower Me
FRAMEWORK
&a
i v
4 Partner With Me

.

Support My

HIMSS Foundation
HIMSS.org
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= Maps and directions = Moblle * Quality and safety reports on providess * Patlent-spacitic predictive modeling = Care comparion Tor providers,

* Services directory
= Physklan directory

e-Tools

* Health encyclopedia
* Wellness guidance

—leseliduulisielipidie.Culll

* Prevention
Forms: Printable
= HIPAA = Advance directives
= [nsurance = Informed corsent
Patient-Spedfic Education
= Care plan = Prescribed medication
* Tests * Proceduraftreatment

G
<
E
<
(=]
=
<
=
[+
o
[
=
il

* Patient profile

+ Nearest healthcare senvices
o Symptom checker

e-Tools

Pregnancy tracking

Fitness tracking

Healthy eating Tacking o, cocial media
Interactive Forms Online

* Schedule a clinic

Regkter or payablll  appointment

Emaif customer sanvice » Reflll a prescription

Patiant-Spectfk Education
Care instructions * Preventive
Reminders servkes
o Mediation + Follow-up
appolntments

Patlent Access: Records

View elactronic heaith record
Download electronk heaith record

o lon to share
0%;‘1&5 and
&aith milestones

:
=
=
)
2
S
]
e

and healthcare OfQBMIBﬂOfB
Patient ratings of provkiers, hospitals and

other healthcare organizations
e-Tools
Care plan * Online nurse

managemem
Virtual coaching

Integrated Forms: EHR

* Secure messaging

* Record correction requests

Advance directives (scanned)

Fatlent-Spectfic Education

Materiak In Spanish

Guides to understanding
accountable care

Patient Access: Records
Transmit patient record electronically

= Copy the patient or 8 healthcare

dasignee when sharing electronk record
EHR Integrated with patient PHR

Patient-Generated Data
Care experience surveys
Symptom assessmests
Salt-mansgement diaries
Patient-generated data In EHR
¢ Questionnaires
o Prevsit
¢ Health history
o Demographks

Interoperable Records

Integrated with health information
exchange (HIE)

Eveterral coordination between providers

Ambulatory and hospital records
Integration

* Images and video In EHR
* Commerclal iabs, radiclogy, medicatiors

>
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* Patlent-specitic quality indicators
* Patient accountabliity scores

&-Tools

Wellness plan
* Advance care planning
= Coordination of care across systems

Integrated Forms: EHR
Clinical trial records
Immunization (public heattty)

Patlert-spacific Education
Materials In « Condition-specific
Spanish and the salt-management
top 5 national tools
languages

Patient Access

Publish and subscribe
+ Summary of care

Patient-Generated Data
* Shared decision  * Home monitoring
making o Devices
+ Preference- o Tele-medicine
sensitive care = Directives
+ Informed o Advance
cholce/consent * Physkian orders
* Adherence for life-sustaining
reportin treatment
B Meclcguom ¢ Intolerances
+ Self-care ¢ Allergles
* Wellness ¢ Values
s Preferences
Interoperable Records

Imtegrated with clinical Uial records
integrated with public health reporting

Integrated with claims and
adminktrative data

Collaborative Care
* Primary care
= Spacialty

* Acute
* Long-term
post-acute care

CREATE SYNERGY AND EXTEND REACH |

treatments, and medications
* Costs o Cormenlence
+ Quality

e-Visits and e-Tools

e-Visits as part of ongolng care

Integrated Forms: EHR

(replacad by Interoperable
collaborative care records)

* Chiropractk

Patient-Spadfic Education

Care planning
Chronk care self-management
Reminders for dally care

PFatlent Access and Use

Publistvsubscribe for complete record
Ditribution of record among care team
Patient-granted permisions
Patlent-set privacy controls

Care Team-Genperated Data

Shared care pians * Team outcomes
+ Eplsodk + Adherence
+ Chronic * Costs

= End of lite = Quality

Interopesable Records

Integrated with long-term post-acute
Care records

Collaborative Care

* Alternative medicine
« Home

Community Support
Online community support forums and
resources for all care team members

Dentistry

¢ Careghers « Clergy
< Family * Counseling
¢ Friends = Semvices




Change by Co-Production & Co-Design

A Continuum of Co Production

Partnership

DOING WITH

Patient
Voice/influence CONSULTING

G FOR

DOIN

EDUCATING

TO

Passive Patient
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Source: néew economics foundation



More Patients Report Wanting to Partner With
Doctors

o O

More consumers today

(48% of consumers surveyed)
prefer to partner with doctors
instead of relying passively on
them to make treatment decisions

449%  in 2008
in2012

.. 34% i 5%
| [y of survey respondents ; feel that doctors

strongly believe that should explain

doctors should encourage treatment costs
patients to research and before decisions
ask questions about are made

their treatment

Deloitte. Health care consumer engagement survey; 2015.



Shared Decision Making

PATERNALISTIC:

Information and recommendations

- —

INFORMED MEDICAL DECISION MAKING:

Information

SHARED DECISION MAKING:

Information and recommendations

Values and preferences

Schrager SB, et al. Fam Pract Manag. 2017;24:5-10. 36




Essential Steps of Shared Decision Making

STEP 1

SEEK YOUR
PATIENT’S
PARTICIPATION

HELP YOUR
l PATIENT EXPLORE STEP 3
& COMPARE
Communicate that a TREATMENT [SSESS Y?UR STEP 4
choice exists and OPTIONS PATIENT'S
encourage your VALUES & REACH A
patient to become _ PREFERENCES DECISION WITH
involved in the  Discuss the benefits l YOUR PATIENT S v oliR
conversation and risks of _ PATIENT’S
each option Take into account
DECISION
what matters most to y .
your patient Decide together l
on the best
option Is the decision
reasonable? Any
concerns?

AHRQ website. 37




New Ways to Engage Patients & Caregivers

1. DISCOVERY 2. DEVELOPMENT 3. DELIVERY
(- Q
CLINICAL TRIALS REGULATORY APPROVAL
Once a disease target is identified, Human trials are completed. FDA
drugs are designed and tested. approval. Industry is responsible for
Both public and privately funded bringing a drug to market. Safety and
IDEA research are involved. evaluation continue after approvals.

47

/ PHASEI PHASEIl PHASEIII .

®,

£ At
BASIC RESEARCH PATIENT CARE

The majority of the research at this
stage is publicly funded at universities,
colleges and independent research
institutions in every state.
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-Ambassadors
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Education



Causes Malformations

Genes Infections Metabolic Unknown

Injury

NPOs
ihi Ltrs, Visits
-Caregivers
-Board \_ Community /
-Leadership Circle =@ucaton Advisory/KOLs
BERGRE < o Ambassadors Value added  [CCIRERNNN vlel- B
-Partners Accelerate process
e
oe. W R WP, SOC - \)“me\ ne
\,-\5;\\5 ) . Ed\) » . edVv OE . 100 Ga\ S
Partners G(a“\s,\,ab ogRC W ,xooessko soees hoees®” Se(\,-\ces,w o or W
Researchers HCPs Schools Payors Pharmacy Industry States Media
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