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The changing face of dietary therapy for epilepsy
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6-Month Seizure Reduction from Ketogenic Diet

90-99%

50-90%



BRIEF COMMUNICATION

A blinded, crossover study of the efficacy
of the ketogenic diet

*John M. Freeman, *Eileen P.G. Vining, *Eric H. Kossoff, *Paula L. Pyzik, *Xiaobu Ye,
and jSteven N. Goodman

> @ The ketogenic diet for the treatment of childhood epilepsy:
a randomised controlled trial

Elizabeth G Neal, Hannah Chaffe, RubyH Schwartz, Margaret S Lawson, Nicole Edwards, Geogianna Fitzsimmons, Andrea Whitney,
J Helen Cross

FULL-LENGTH ORIGINAL RESEARCH

Use of the modified Atkins diet for treatment of refractory
childhood epilepsy: A randomized controlled trial

*'Suvasini Sharma, **Naveen Sankhyan, *Sheffali Gulati, and +Anuja Agarwala

Acta Newrol Scand DOI: 101111 ane 12592

T 2016 John Wiley & Sons A/S. Published by John Wiley & Sons Lid

ACTA NEUROLOGICA
SCANDINAVICA

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

Lambrechts DAJE, de Kinderen RJA, Vles JSH. de Louw AJA, D. A. J. E. Lambrechts’,
Aldenkamp AP, Majoie HIM. A randomized controlled trial of the R. J. A de Kinderenm-‘*,
ketogenic diet in refractory childhood epilepsy. J.S.H. Vies"?5, A J. A de
Acta Neurol Scand: DOT: 10.1111/ane 12592, Louwtﬁ' AP Aldenkampz'f"“,
© 2016 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd. H. J. M. Maioie'z'ﬁ'a




Ketogenic diet and other dietary treatments for epilepsy
(Review)

Levy RG, Cooper PN, Giri P}, Pulman J

“These studies suggest that
iIn children, the ketogenic
diet results in short to
medium term benefits in
seizure control, the effects
of which are comparable to
modern antiepileptic drugs.”

2012

THE COCHRANE
COLLABORATION®



Four Different Diets Today

1. Classic ketogenic diet 1921
2. Medium chain triglyceride diet 1970
3. Modified Atkins Diet 2003
4. Low Glycemic Index Treatment 2005



Legend

M Fat
M Protein
I Carbohydrates

Ketogenic Diet Modified Atkins Diet Standard Diet

MORE THAN 200 PAGES OF NEW MATERIALE

* No calorie or fluid restriction

/
CARPENDER’S

» No hospital admission 23] Sl 2e
_ COUNTER
* No fasting W

NET CARBS
CALORIES /.

* No weighing of foods on gram scales

» 15-20 grams carbohydrate/day



Cochrane
ulo? Library

Cochrane Database of Systematic Reviews

Ketogenic diet and other dietary treatments for epilepsy

(Review)

Martin K, Jackson CF, Levy RG, Cooper PN

February 2016

“Other more palatable but related diets,
such as the modified Atkins KD, may have a
similar effect on seizure control as classical
KD but this assumption requires more
investigation”




Epilepsia

Official Journal of the International League Against Epilepsy

FULL-LENGTH ORIGINAL RESEARCH

Efficacy of the classic ketogenic and the modified Atkins
diets in refractory childhood epilepsy

Jeong A Kim, *Jung-Rim Yoon, ¥Eun Joo Lee, *Joon Soo Lee, *|eong Tae Kim, *Heung Dong Kim,
and *Hoon-Chul Kang

Epilepsia, 57(1):51-58, 2016
doi: 10.1111/epi.13256

51 KD vs. 53 MAD
Similar efficacy and better tolerability with MAD

“The MAD might be considered as the primary
choice...”



Chronic
Ketosis

Masino & Rho 2012
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Epilepsia, 50(2):304-317, 2009
doi: 10.1111/5.1528-1167.2008.01765.x

SPECIAL REPORT

Optimal clinical management of children receiving the
ketogenic diet: Recommendations of the International
Ketogenic Diet Study Group

Table |. Epilepsy syndromes and conditions
in which the KD has been reported
as particularly beneficial

Probable benefit (at least two publications)
Glucose transporter protein | (GLUT-1) deficiency
Pyruvate dehydrogenase deficiency (PDHD)
Myoclonic-astatic epilepsy (Doose syndrome)
Tuberous sclerosis complex
Rett syndrome
Severe myoclonic epilepsy of infancy (Dravet syndrome)
Infantile spasms
Children receiving only formula (infants or enterally fed patients)
Suggestion of benefit (one case report or series)
Selected mitochondrial disorders
Glycogenosis type V
Landau-Kleffner syndrome
Lafora body disease
Subacute sclerosing panencephalitis (SSPE)

Kossoff Epilepsia 2009
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GLUT1 and Dietary Therapies: 3 Key Questions

1. Isthe MAD = KD?

2. What happens at puberty (and adulthood) on
diets?

3. Does the level of ketosis matter?

NNNNNNNN



“Pro” Argument

GLUT1 deficiency syndrome has been
historically reported as a “brain energy
failure™ condition

Theoretically, higher ketosis would improve
the situation

At an early age, it would be logical to provide
high quality and quantity fuel

— Especially for cognition?

Anecdotal reports of KD > MAD

NNNNNNNN



“Con” Argument

* Anecdotal reports (and patient emails) of high
ketones but persistent seizures and other issues

« MAD works for GLUT1
— Many families reported switching diets successfully

* “the original concept that brain energy failure is
reversible by means of a 3:1 or 4:1 KD apparently
Is far too simplistic. There is more to Glutl

deficiency syndrome than just cerebral energy
failure” — kiepper JCN 2013

NNNNNNNN
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Department of Neurology
Pediatric Neurology and Epilepsy

Suite 2158 / 200 North Wolfe Street
David M. Rubenstein Child Health Building
Johns Hopkins Hospital

Baltimore, Maryland 21287

Appointments:  (410) 955-4259

Fax (210) 614-2297

E-mail ekossoff@ihmi.edu

Eric H. Kossoff, M.D.

GLUTI1 Ketogenic Diet Survey
Participation in this survey is completely voluntary. No names will be recorded and no

individual information will be shared.

1. What diet is your child receiving currently? (Circle)
KETOGENIC DIET MODIFIED ATKINS DIET  LOW GLYCEMIC INDEX TX
NONE

2. Ifyourchildis nolonger receiving any of these diets, please state why it was
stopped (orwhy it was not started)? (Leave blank if still on a diet)

My child is a BOY / GIRL (circle)
How old is your child now? years__
When was GLUT1 Deficiency syndrome diagnosed? years
How old was your child when the diet was started? years__
How long has your child been on the diet?.
7. KETOGENIC DIET INFORMATION
Current Ratio? 41 31 21 Higherthan 4:1
Did your child fast when the diet was starfed? YES/NO
Was your child admifted to the hospital? YES [ NO
8. Has yourketogenic diet center discussed coming offthe diet ever? YES /NO
- Ifno, have they specifically said it's a lifelong treatment? YES /NO
- Doyou planto take your child offever? YES/NO /NOT SURE
9. Has yourketogenic diet center discussed transitioning to the MAD? YES /NO
10. Have you ever switched from KD to MAD (or LGIT)? YES /NO. If yes, please
provide details:

@ W

11. Do you check ketones through (circle all that apply): URINE /BLOOD /
NEITHER
12. Do you see a relationship between seizures and ketones? YES/NO /
NOT SURE / (NO SEIZURES)
13. Do you see a relationship between leaming/behavior/movement (circle) and
ketones? YES /MO /NOT SURE
14.1f your child has reached puberty, did you see a change in ketones when puberty
came? YES [ NO. Was there a change in seizures? YES/ NO
15.Is your child on any extra ketogenic diet supplements? (please circle any that
apply)
Camnitine
Extra oils (C7, MCT, etc)
Polycitra/Cytra K
Other.
16. Is your child on antiseizure medications? YES/MNO. If yes, which ones?,

17. Compared to before the diet. how much better are seizures now? (Circle)
100% gone (seizure-free)
90-99% gone (once in a while)
50-80% better (improved, but still frequent)
0-50% improved (really not better— we're thinking of coming off)

18. Have there been any side effects related to the diet? If so, please describe:

19. Have you discovered any tricks to allow your child to be successful on the diet for
long periods that you'd like to share?

20. Any additional comments you'd like to add about your families’ experience with
the ketogenic diet?

Thank you for your participation in this survey!
‘We will share the results at the next GLUT1 Deficiency Foundation meeting!

Eric Kossoff MD

Glenna Steele
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Use of dietary therapies amongst patients
with GLUT1 deficiency syndrome

Hannah R. Kass?, S. Parrish Winesett®, Stacey K. Bessone ®, Zahava Turner €,
Eric H. Kossoff“"
* University of Mary Washington, Fredericksburg, VA, USA

" lohns Hopkins All Children’s Hospital, St Petershurg, FL, USA
* Johns Hopkins Hospital, Baltimore, MD, USA
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Results: Overall

« 92 families completed the survey
— 55% at the Orlando meeting

* Current age: 1-24 years (mean: 9.9 years)

— GLUT1 diagnosis: 0.1 — 18 years (mean 4.8
years)

* 90 had been treated with diet therapy

NNNNNNNN



Results: Wide Range of Diets!

KD — 59

|
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Switching was common! 27% changed diets
during their treatment.

Many started with KD and changed to MAD

!!!!!!!!



Seizure Reduction Overall

B Seizure-free

090-99%

B 50-89%

0<50%




Table 1

Factors correlated with presence of reported seizure freedom.

Factor Presence (n=38) Absence (n=46) p value

Mean age at GLUT1 3.8 (3.5) 5.3(3.4) 0.05 e=—
diagnosis (years), (SD)

Mean age at diet onset 4.0(3.6) 5.0 (3.5) 022
(years), (SD)

hbMean current age 8.2 (5.7) 11.6(5.2) 0.01] &
(years), (SD)

KD/MCT currently 28 (74%) 29 (63%) 0.30

4:1 KD 2(13%) 11 (24%) 0.21

Checking blood ketones 22 (58%) 25 (54%) 0.74

Fasted at diet onset 17 (45%) 20 (43%) 0.91

Gender (female) 19 (50%) 23 (50%) 1.00

On anticonvulsants? 5 (13%) 26 (57%) <0001 e=—

Survey collected at 19 (50%) 24 (52%) 0.84
GLUT1DF meeting?

On carnitine? 23 (61%) 25 (54%) 0.57
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Results: Concurrent Medications Q
S

« 32 (36%) were on medications

— Wide variety: levetiracetam (8), acetazolamide (6),
lamotrigine (6), ethosuximide (4)

* Only 1 with valproate, zero on phenobarbital

 Many were on “extra” supplementation
— Carnitine (52), oral citrates (25), MCT oil (20)

IIIIIIII



Results: Other Diet Benefits

* 76 of 76 had improvement in abnormal
movements and/or cognition

— 84% “much” better

NNNNNNNN



Results: Ketones

Varied monitoring

— 34% only blood BOH, 34% only urine, 21% both, 11%
neither

44/66 (67%) reported a correlation with ketones
and seizures

No difference in seizure freedom in those who
checked blood vs. urine ketones

IIIIIIII



Results: Puberty

» 22 had reached (or finished) puberty

— 14 (64%) reported a “change” in seizure
frequency

— 11 (50%) had a drop in ketosis

NNNNNNNN



Results: Side Effects

Side effects reported were common, but not
overly problematic

Constipation (24)

Weight loss or hunger (6)
Gastroesophageal reflux (5)
Kidney stones (2)

Acidosis (2)

Elevated cholesterol (1)

NNNNNNNN



Results: Discontinuation?

Mean diet duration: 5.6 years
— Range: 1 month - 20 years
— 3 had stopped

8 (9%) planned to come off diet
22 (24%) said they had no plans to
60 (67%) were unsure

NNNNNNNN



Conclusions

* The results from this survey suggest families
are implementing and switching between
various ketogenic diets

— Incredible creativity

« QOutcomes are outstanding regardless for
extended periods of time

— Great for seizures (and movements...)
— 2/3 of patients without medications

NNNNNNNN



Conclusions

« Day-by-day monitoring, drugs, and
supplements are also variable
* Further study needed.:
— Puberty
— Discontinuation?
— Correlation with ketosis

* The future...
— Long-term outcomes
— Adults with GLUT1...and...

NNNNNNNN



Mother
Glut 1 DS at age 18. Her
included migraines
mild cognitive delay, and
modified Atkins diet since
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Pregnancy Concerns
2 late prenatal care
2 Glut 1 deficiency syndrome
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6th Global Symposium on

KETOGENIC THERAPIES FOR
NEUROLOGICAL DISORDERS:

Embracing Diversity,
Global Implementation and Individualized Care

October 5-8, 2018
International Convention Center Jeju, Jeju, Korea




