
A Century of Progress
Ketogenic Diets for Epilepsy in Children and Adults

Eric H. Kossoff, MD

Professor, Neurology & Pediatrics

Medical Director, Ketogenic Diet Program

Johns Hopkins Hospital

Baltimore, Maryland USA

March 3, 2017



Disclosures

• Grant support: Nutricia

• Consultant: Atkins Nutritionals, Nutricia

• Data Safety Monitoring Board: GW Pharma

• Royalties: Demos, UpToDate, Oxford



Fasting for epilepsy in history

• Hippocrates ~400 BC
– Man with body burns and 

seizures

– “complete abstinence 
from food and water”

• Galen ~200 BC
– Recommended 

“abstinence from daily 
use of such food as 
engenders unhealthy 
humors”



The Bible: King James version

Mark 9: 14-29

• “he fell on the ground, 
and wallowed foaming”

• “Jesus took him by the 
hand, and lifted him up; 
and he arose”

• “And he said unto them, 
this kind can come forth 
by nothing, but by 
prayer and fasting”



Dr. Wilder at Mayo Clinic, 

Rochester, MN creates a 

high fat, low carbohydrate 

diet to mimic fasting state



Anticonvulsant Drug Explosion
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Early 1990s

• Used in a few centers in the US and 

only as a last resort for children

• No interest at American Epilepsy 

Society annual meetings

• Perceived as “alternative medicine”







September 20-24, 2016

5th Ketogenic Diet 

Symposium

Banff, Alberta, Canada



What Changed?!?!?

1. A dynamic parent support group

2. High quality, multicenter research

3. Patience with the larger epilepsy 

medical community…



November 1993







Ketogenic Diet Studies Published
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“These studies suggest 

that in children, the 

ketogenic diet results in 

short to medium term 

benefits in seizure control, 

the effects of which are 

comparable to modern 

antiepileptic drugs.”





Masino & Rho 2012



Masino & Rho 2012



Diets for Epilepsy

1. How is it started?

2. Who should be started on the diet?

3. Preventing side effects

4. The future!



Ketogenic Diet: Initiation

• Traditionally started gradually in 
the hospital over 2-3 days, after 
an optional 24 hour fast
– Families educated daily

• Ratio (fat: carbs and protein)

– 4:1 more strict

– 3:1 for infants and 
adolescents

• Calories and fluids calculated



http://www.myketocal.com/ourproducts.aspx


Four Ketogenic Diets

Standard 

“Normal”

Diet

Ketogenic Diet Medium 

Chain 

Triglyceride 

Diet

Modified 

Atkins Diet

Low Glycemic 

Index 

Treatment



Maintenance

• Children seen every 3-6 months

• Labs, dietitian, neurologist 
evaluation to assess efficacy and 
safety

• After ~2 years if successful (3 
months if not), in children, the 
ketogenic diet is slowly weaned 
back to previous foods
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What is Epilepsy?

• Periodic, unpredictable electrical 

discharges of the brain

– Multiple causes, often genetic

• Common, but private condition

• Spectrum of severity

– Mild cases that are outgrown in childhood… 

– Severe cases which do not respond to any 

treatment

27



Seizure-Free Rates In Adults with Epilepsy

Kwan P, Brodie MJ. N Engl J Med. 2000;342:314-319.

Seizure-free 

monotherapy 

1st AED

47% 

Not seizure-free

All regimens attempted

36% 

Seizure-free 

polytherapy

3%
Seizure-free

monotherapy 3rd AED

1% 

Seizure-free

monotherapy 2nd AED

13%





Kossoff Epilepsia 2009







• Started August 6th, 2010

• >300 adults seen in clinic to date 

– 80% never have tried a dietary 

therapy before

– Most started on the modified Atkins 

diet



Kossoff Epilepsia 2009
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Side Effects in Children (with KD)

• Constipation

• Gastroesophageal reflux

• Acidosis 

• Renal stones

• Growth slowing

• Dyslipidemia

• Vitamin D deficiency

• Carnitine deficiency

• Pancreatitis

• Bone fractures

• Cardiomyopathy (due to selenium 
deficiency)

COMMON

RARE

SPORADIC



McDonald et al, 

Epilepsy Behav

2017



Kidney stones and Oral Citrates

• Kidney stones had been 

occurring in 6% of children 

on KD

• Due to acidic and 

hypercalciuric urine

• Polycitra K (30 meq twice 

daily)

– Reduces risk of kidney stones 

on the KD from 6 to <1%

McNally et al. Pediatrics 2009
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