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Ketogenic Diet Studies Published
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2012

“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.”



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



• No calorie or fluid restriction

• No hospital admission

• No fasting

• No weighing of foods on gram scales

• 15-20 grams carbohydrate/day



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”



51 KD vs. 53 MAD

Similar efficacy and better tolerability with MAD

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



Masino & Rho 2012



Masino & Rho 2012



Kossoff Epilepsia 2009





GLUT1 and Dietary Therapies: 3 Key Questions

1. Is the MAD = KD?

2. What happens at puberty (and adulthood) on 

diets?

3. Does the level of ketosis matter?



“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



“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 Glut1 

deficiency syndrome than just cerebral energy 

failure” – Klepper JCN 2013
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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



Results: Wide Range of Diets!

• KD – 59

• MAD – 29

• MCT – 4

• LGIT – 2

• Switching was common!  27% changed diets 

during their treatment.

• Many started with KD and changed to MAD

4.0:1
3.5:1
3.0:1
2.5:1
2.0:1



Seizure Reduction Overall
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Results: Concurrent Medications 

• 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)



Results: Other Diet Benefits

• 76 of 76 had improvement in abnormal 

movements and/or cognition

– 84% “much” better



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



Results: Puberty 

• 22 had reached (or finished) puberty

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

frequency

– 11 (50%) had a drop in ketosis



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)



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



Conclusions

• The results from this survey suggest families 

are implementing and switching between 

various ketogenic diets

– Incredible creativity

• Outcomes are outstanding regardless for 

extended periods of time

– Great for seizures (and movements…)

– 2/3 of patients without medications



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…
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