Practical Aspects for Meeting Distinctive
Nutritional Requirements through
Modification of the Diet alone

Intractable Epilepsy and the Ketogenic Diet

Eric H. Kossoff, MD

Professor, Neurology & Pediatrics
Johns Hopkins Hospital
Baltimore, Maryland USA

AUgUSt 13’ 2019 | r-."LIZ:.I-I AL FOODS -."-.'IZZ-HP;‘-'-IZ..-F'
Science, Reqgulation
and Practical Aspects




Disclosures

e Consultant: Atkins Nutritionals, Nutricia, NeuroPace
* Royalties: Demos, UpToDate, Oxford

e Data Safety Monitoring Boards: NIH, Greenwich, BioPharm

|_ MEDMCAL FOODS WORKSHOP:
Science, Regulation
and Practical Aspects

AUGUST 13-14, 2019 WASHINGTOMN, DT




Why do we need options besides drugs?

The New England Journal of Medicine

EARLY IDENTIFICATION OF REFRACTORY EPILEPSY

PaThicE Kwiar, M.D., aND ManTiN J, BRoDE, M.D.

e 2000 : 47% with 15t drug, 14% with 2"9, 1% with 3"
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Why do we need options besides drugs?

The Mew England Journal of Medicine

EARLY IDENTIFICATION OF REFRACTORY EPILEPSY

PaThicE Kwiar, M.D., aND ManTiN J, BRoDE, M.D.

e 2000 : 47% with 15t drug, 14% with 2"9, 1% with 3"

JaMA Meurology | Origimal Imvestigation

Treatment Outcomes in Patients With Newly Diagnosed Epilepsy
Treated With Established and New Antiepileptic Drugs
A 30-Year Longitudinal Cohort Study

hilbiin Chem, PhiD; llartin | Brodie, MD; Daniy Lsss; B0, Phi; Patrick Kwan, K0, Phil
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Why do we need options besides drugs?

The Mew England Journal of Medicine

EARLY IDENTIFICATION OF REFRACTORY EPILEPSY

PaThicE Kwiar, M.D., aND ManTiN J, BRoDE, M.D.

e 2000 : 47% with 15t drug, 14% with 2"9, 1% with 3"

JaMA Meurology | Origimal Imvestigation

Treatment Outcomes in Patients With Newly Diagnosed Epilepsy
Treated With Established and New Antiepileptic Drugs
A 30-Year Longitudinal Cohort Study

hilbiin Chem, PhiD; llartin | Brodie, MD; Daniy Lsss; B0, Phi; Patrick Kwan, K0, Phil

* 2018 : 50% with 15t drug, 12% with 2"9, 1% with 3
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The

Modified Keto

Cookbook

Quick, Convenient, Great-Tasting Recipes for
Following a Low-Ratio Ketogenic Diet

Dawn Marie Martenz
with Beth Zupec-Karia RDM.CO

the

ketooenic
cookbook

— e e
NUTII1!3U1 LOW-CARD, MIGH -FAT
PALEQ MEALS TO HEAL YOUR BODY

wmy Moore ¥ 4 ,
faria Emmerich ’"
B

garns
8 EAT RIGHT
NOT LESS

Youms au
LIVING A lO' Cll. IID
LOW-SUGAR LIFESTYLE

NEW YORK TiMES
NG AUTHOR

’ COI.ETTE mmm

@EVERYDAY
KETOGENIC

KITCHEN

BOUNDLESS

A FRESH APFRECADH TO REAL FOOD FRIICOM

"\ EYAN TURNIR
P ¥

vﬁquucx“
KETO

MEALS IN 30 MINUTES ) LESS

100 Easy Prep - and Cock Low Carb Recipes for
Maximem Weight Loss and Improved Health

MARTINA SLAJEROVA

- FOODS WORKSHOP:
ce, Regulation
Practical Aspects

AUGUST 13-14, 2019 WASHINGTOMN, DT




. fo AYOMmen
.-&(_‘
e
- A3
U A DD
A UNESS ween g The
s Cawrm (Sww rvemrey e MW e
T S
L e T L —
S
HEALTHY : :
IN A HURRY
Lwme bovan
v tad oo
ot o oo
' 'OU, COOL
LEAUTY!
"‘*-ﬁ
by, S
ang wese P
iy <03l shevevey
hapeaear

DRRYING

J ) . ‘;J
BETTER THAN
(VALIUM K

AUTOMATIC
WEIGHT LOSS
SLEEP 100% BETTER

mnwumnwm

>

2 DR

orepeand in beadtty docdy
nmehvg wormen axbausted.
mo-othmbhncm

an‘h&u“-umm" o

BEAY

Wow X

oy Lawy phow Sk ol

REACTIVATE A gs:
SLOW THYROID %

STOPS HAIR LOSS

WAKE UP
PAIN-FREE!

ARE YOUR FEET

-
ANDAL-READY? N

Tuan
TRAS T
r*,w

| MEDICAL FOODS WORKSHOP:
Science, Regulation
and Practical Aspects

| AUGUST 13-14, 2019 WASHINGTOM, DT




P Feewul s Polstes  Warld Basigssm  Mamey  Tech  Health

TIME Healthiand

B HoafTy HBaleocw oF e Mnd, Bedy ered e

Haome Sisdicirm  Ehet i Fitrean Loyvw e Famihy idarzal Health Palicy k Izdeatry

MONEY BUYS. SAYING EARNS

= Cipseri i pECown in & minued
= M Tees. Mo minimums.

i Drange Savings ;
DIET

Sometimes a 90% Fat Diet Is Good For

You
By MEREDNTH NELRICH  @eaiedithon  Mowaimbes T3, 29 H

Thiz weslkend, the MNow Fork Times
Mapsrioe b an artich written by Fred
Viogelsein, 3 cortribeing sditor tn Wired
aral Exther in 2 yoeng boy with spilepay,

Sam s condition & severe; ot one ot shae
by we Basving o bo 130 mserares s day and
WA T PRSP e b medhication. To trewd
birm, the family has pet Sxm on o epecial dist:

MOST POPULAR | TIHES TOMNCS

Magazine

Pegire Moe i

20 & BERECY

o "B MLALTH PO3TS

IF YOU MAVE AN INTEREST IN

created der

Epilepsy’s Big

ng the period 2004-2008, 0 recent seftiemen

Fat Miracle

\§k5\)& (?

— —

J
Ji.l
| ——

!
| &

i
ﬂﬂmﬂ
)mmm

!
)
~

Yhat's Poputar Now B

B¢ Yacioses, 3
termas
Smbany &y

a trpacal beeadkfaat romaite of epey miyed

TATEL 2003 REA L3R

| MEDMCAL FOODS WORKSHOP

Science, Regulation
and Practical Aspects

| AUGUST 13-14, 20019 WASHINGTOM, DL




Ketogenic Diet for Epilepsy: The Basics

* Traditionally started in the hospital
over 2-3 days, after a 24 hour fast

* Families educated daily

e Ratio (fat (g): carbs and protein (g))
e 4:1 : more strict
e 3:1:infants and adolescents

e Calories and fluids measured
e Solid foods and/or formula
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Standard
“Normal”

Diet

Carbohydrates
# Protein

B Fat

Ketogenic Diet

1 Carbohydrates
M Protein

MW Fat

Medium Chain
Triglyceride
Diet

1 Carbohydrates
M Protein

M Fat

Modified Atkins
Diet

10-20 g

"I Carbohydrates

B Protein
W Fat

Low Glycemic
Index Treatment

| Carbohydrates

B Protein
"T

afsEDIC-ﬁ.L FOODS WORKSHOP

Science. Requlation
and Practical Aspects




Ketogenic Diet Studies Published
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BERIEF COMMUNICATION

A blinded, crossover study of the efficacy

of the ketogenic diet

*John M. Freeman, *Eileen P.G. Yining, *Eric H. Kossoff, *Paula L. Pyzik, * Xiaobu Ye,
and tSteven M. Goodman

¥ (W The ketogenic diet for the treatment of childhood epilepsy:
a randomised controlled trial
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Modified Atkins diet in adult with

refractory epilepsy: A controlled
randomized clinical trial

Wiohamimad Zare’, All Asghar Okiat’, Ahmad Esmadlizadeh’, latar Matvar',
WMohamirad Reza Majah', Mohammad Saadatnis

FULL-LENGTH ORIGINAL RESEARCH

Use of the modified Atkins diet for treatment of refractory
childhood epilepsy: A randomized controlled trial
#! gyvasini Sharma, **Maveen Sanldyan, *Sheffall Gulati, and + Anuja Agarwala

Epilepsia
Effect of modified Atkins diet in adults with drug-resistant focal

FULL-LENGTH ORIGINAL RESEARCH

A randomized controlled tnial of the
ketogenic diet in refractory childhood
epilepsy

epilepsy: A randomized clinical trial
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Optimal clinical management of children receiving dietary
therapies for epilepsy: Updated recommendations of the

International Ketogenic Diet Study Group

'Erie H. Kossolf, “Beth A, Tupec-Kania, 'Stéphane Auvin |, “Karen AL Ballaban-Gil,
*A_G. Christina Berggvist, *“Robyn Blackford, *Jeffrey R. Buchhalter, "Roberto H. Caraballo
*. Helen Cross, "*Maria G. Dahlin, "' Elizabeth |. Donner, ' "Ovkide Guzel, ' *Rana 5. Jehle,
"Joerg Kiepper, "*Hoon-Chul Kang, '*Danielle A. Lambrechts, ' "Y.M. Christiana Liu,
"nn.hu, Nathan, ""Douglas R. Mordli Jr, "Heidi H. Picifer, ' Jong M. Rho, "ingrid E. Scheffer,
“Guvasini Sharma, **Carl E. Stafstrom, “Elizabeth A Thiele, “Ialuuﬂ-,m-.
HMaria M. Vaccarerea, *"Elles |.T.M. van der Louw, “"Pierangels Veggiottl, ™ James W. Wheless,
“Elaine C. Wirrell, The Charlie Foundation, Matthew's Friends, and the Practice Committes of
the Child Meurclogy Society

Epilpai Open, W2 173192, 2015
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Table 1. Epilepsy syndromes and conditions (listed
alphabetically) for which KDT has been consistently
reported as more beneficial (>70%) than the average 50%
KDT response (defined as >50% seizure reduction).

Angelman syndrome>®>’

Complex | mitochondrial disorders

Dravet syndrome3>-3¢

Epilepsy with myoclonic—atonic seizures (Doose syndrome

Glucose transporter protein | (Glut-1) deficiency syndrome
(Glut1 DS)*** 2

Febrile infection—related epilepsy syndrome (FIRES)

Formula-fed (solely) children or infants

Infantile spasms'%3?4°

Ohtahara syndmrne“r'“ 32

Pyruvate dehydrogenase deficiency (PDHD)?®

Super-refractory status epilepticus**46-3>4

Tuberous sclerosis complex*! 3

51,55

]34.3 7.38

44 47
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The Problem for Patients and Families...

e A strict diet where a small indiscretion of carbohydrates can
have major implications

* Education about diets max 1-3 days
* Then families are mostly on their own

* Epilepsy is a private disorder
e Eating foods is NOT

* In adults, “50% noncompliance by 6 months
* Even neurologists refer to it as a “unpalatable” diet
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ABOUT LS

MEET THE AUTHORS

GUEST BLOGGERS

KETOGENIC DIET INFORMATION

TIPS & RESOURCES

NEWS & EVENTS

TERMS OF Use

RECENT POSTS

New KetoCal 2.5:1
Liquid — Questions &
Answers

¢ ]
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1. What is KetoCal 2.5:1 Liquid?
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Oviginad Articke

Prospective Study of the Modified Atkins :u?::"l'i"*' -
Diet in Combination With a Ketogenic DOE 181 AT
Liquid Supplement During the Initial Month  gguse

Eric H. Kossoff, MD', Jennifer L. Dorward, RD',
Zahava Turner, RD', and Paula L. Pyzik, BA'

* 30 children

* Open-label, prospective

 Modified Atkins Diet with

supplemental 60 g/day of

ketogenic 4:1 powder for 15t
month

* 87% drank as liquids
* Month 2 — MAD alone
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http://en.wikipedia.org/wiki/File:Measuring_Ketocal.jpg
http://en.wikipedia.org/wiki/File:Measuring_Ketocal.jpg

Oviginad Articke

Do Oy -5
Prospective Study of the Modified Atkins 0 Thu Acricrtl 208
Diet in Combination With a Ketogenic DOE 181 AT

g T ey o

Liquid Supplement During the Initial Month

Eric H. Kossoff, MD', Jennifer L. Dorward, RD',
Zahava Turner, R[.'l', and Paula L. Pyzik, BA'

e 24/30 (80%) with >50% seizure reduction

e Continued into month 2 even without the
supplement

e Significant factor: FAT

e Ratio increased from 1:1to 1.8:1
 Not ketosis
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Sefrure: Eurgpean Journal of Epilepsy 60 (2018) 132-138

Contents lists available at SciencelDirecd

Seizure: European Journal of Epilepsy

journal homepage: www. elseviar.com/locate/seizura

Improving compliance in adults with epilepsy on a modified Atkins diet: A M
randomized trial™ =

Tanya J.W. McDonald®, Bobbie J. Henry-Barron”, Elizabeth A. Felton®, Erie G. Gutierrez®,
Joanne Barnett”, Rebecca Fisher”, MonYi Lwin”, Amanda Jan®, Diane Vizthum",
Eric H. Kossoff*", Mackenzie C. Cervenka™

" Departmend of Neurelogy, Johns Hoplins Dniversiry School of Medicine, Baltimore, MD, Undted Sianes

B frusitute for Clinical and Troadaional Ressarch, ol MHophkine Uielivetiiny, Balltivaove MDY, Drlled Shite
* Deparoment of Narolegy, University of Wisconen, Madicon, WI, Uinited Stanes

“ Department of Pediatrics, Jolns Nopkins University School of Maficine, Baltimore, MD, United Siotes

RCT : 40 KetoCal, 40 MAD alone
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Table e-2. Compliance, ketosis, constipation. and survey results by treatment arm.

Control

Treatment

P-valuec

Diet duration, m (SD)

10.7 (9.7)

13.4 (13.2)

0.335=

Continued MAD, n (%)

5729 (17 .2)

13730 (43.3)

1 Month 29/33 (87.9) |27/34 (79.4) |0.512¢
2 Month 25/31 (80.6) |20/33 (60.6) |0.104¢
Median time to ketosis, d |4.0 4.5 0.747
(IQR)
Constipation, n (%) 7133 (21.2) 2135 (5.7) 0.079¢
MAD median survey score
(IQR):
Convenience 6.0 7.0 0.163
Taste 8.0 8.0 0.533
Texture 8.0 8.3 0.683
Tolerance 8.0 8.0 0.852
Ketocal median survey
score (IQR):
Convenience 9.0 9.5 0.866
Taste 6.0 6.0 0.478
Texture 7.0 8.0 0.615
Tolerance 9.3 9.0 0.981
*Student t test.

"Fisher’s Exact test.
‘Mann-Whitney U test.

d= davs. [QF= mterquartile range m= months. SD= standard deviation
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Ingredienten
85 or witloof
10 gr mozarella
25 or spek
15 or Becel bakken en beaden

A b b & ¢
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Crema de Leche
Chuetas

Yerra de bwvo
Clara de huevo
Manteca

Ketol

Preparacion
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Regulatory (insurance) issues for me...

* Improves compliance, but not necessary for most patients

e Helpful...but not required (usually)
* Not fixing an underlying disorder, nor a cure

* Except for 100% G-tube fed patients, it’s not fully reimbursed (and
expensive for patients)

* 80% of patients are not on the KD alone
 However, many can reduce antiseizure drug dosing and save money
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What options do busy, stressed, families have?

1. Ketogenic company products

2. Store-bought foods

3. Charity group offerings

4. Hire personal chefs
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sIntractable epilepsy
Pyruvate dehydrogenase deficiency (PDH)
*Glucose transporter type-1 deficiency (GLUTT1DS)

MEDICAL FOODS WORKSHOP

*Other medical conditions where a ketogenic diet is
indicated
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Bariatrix Nutrition has been developing
high-quality nutrition bars for 25 years.
The Charlie Foundation is proud to be
partnering with Bariatrix to offer these
ketogenically balanced and no artificial
sweetener added snacks. They are truly
delicious and made of whole food
ingredients; 10% of proceeds will benefit
The Charlie Foundation in developing
resources for ketogenic therapies.

Order yours TODAY!

B CHARLIE BAR!

@ Made with whole food
ks ¥ 7950 Colories
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What do patients/families ask for?

Foods (pre-made) that mimic “normal” snacks
Crunch

Portable (no refrigeration required)

Savory NOT sweet

o Yo

Inexpensive

|_ MEDMCAL FOODS WORKSHOP:
Science, Regulation
and Practical Aspects

AUGUST 13-14, 2019 WASHINGTOMN, DT




Neurologic Uses Other than Epilepsy

Hypoxia-anoxia 2001

Autism 2003

Brain tumors 2003

Depression 2004

Narcolepsy 2004

Glycogenosis Type V 2005

Alzheimer’s 2005

Traumatic brain injury 2005

Parkinson’s 2005

ALS 2006

Migraine 2006

Sleep disorders 2007

Post hypoxic myoclonus 2007

Schizophrenia 2009

Spinal cord injury 2009

Pain 2009

Sandhoff disease 2010

Huntington’s disease 2011

Bipolar disorder 2012

Multiple Sclerosis 2012

o o |_ MEDMCAL FOODS WORKSHOP:

Diving CNS toxicity 2014 Eﬂl Eﬂﬂﬂ, Regul ﬂﬁﬂﬂ
Alternating hemiplegia of childhood 2015 anﬂ PIaﬂﬁEﬂl ﬂs—pects
Kabuki syndrome 2016
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