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Why do we need options besides drugs?

• 2000 : 47% with 1st drug, 14% with 2nd, 1% with 3rd
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Why do we need options besides drugs?

• 2000 : 47% with 1st drug, 14% with 2nd, 1% with 3rd

• 2018 : 50% with 1st drug, 12% with 2nd, 1% with 3rd



6-Month Seizure Reduction

<50%

Seizure-free

90-99%

50-90%















Masino & Rho 2013





When? Guidelines:

• Use KDT after 2.6 (SD 0.9) drugs have 
been tried

• “Consider earlier use for certain 
situations or indications?”
– 88% of the consensus group voted YES





• 65% with >50% spasm reduction
– 35% spasm-free

• IS due to unknown etiology higher 
chance of spasm-freedom (RR 1.72)



• 85/141 (60%) responded

• No relationship to the age, ketogenic 
ratio

• More likely to respond if female, shorter 
period of status epilepticus

Frontiers in Neurology, 2021



Important Board Questions

• The KD is very effective for adults, but 
compliance and long-term lipid 
abnormalities remain of concern

• It is the treatment of choice for Glut1 
deficiency syndrome

• It is not a substitute for drugs (80% are 
on both)



Table 2 – “OK”

• Helpful (40-70% response, but not “indications” currently) – Table 2:
– Adenylosuccinate lyase deficiency, CDKL5 

encephalopathy, Childhood absence epilepsy, Cortical 
malformations, Epilepsy of infancy with migrating focal 
seizures, ESES, Glycogenosis type V, Juvenile myoclonic 
epilepsy, Lafora body disease, Landau-Kleffner 
syndrome, Lennox-Gastaut syndrome, 
Phosphofructokinase deficiency, Rett syndrome, 
Subacute sclerosing panencephalitis (SSPE)





Four Ketogenic Diets

Standard 
“Normal”

Diet

Ketogenic Diet Medium 
Chain 

Triglyceride 
Diet

Modified 
Atkins Diet

Low Glycemic 
Index 

Treatment



Admission “week”

• Monday
– Fasting till 5pm (in half)
– ½ calories, set ratio
– Follow blood sugars
– Meds left unchanged
– Classes begin

• Tuesday
– Parents start checking ketones
– Classes continue
– Full calories at 5pm (Solid foods)

• Wednesday
– Final classes and wrap-up
– Appointments and prescriptions
– Discharge at 12pm



• Younger children had more issues
• Higher chance of a single low glucose 

and lethargy if fasted
• NO correlation between more issues 

and eventual seizure control 





• No reason to fluid or calorie restrict
• All 4 diets equally valid: you choose!

– KD for < 2 years, MAD/LGIT for > 12 years
• 80% admit for the diet (but 92% say it’s 

optional)
• 28% fast at the start (but 68% say it’s optional)

– Not in infants < 2 years



Side Effects

• Constipation
• Gastroesophageal reflux
• Acidosis 

• Renal stones
• Growth slowing
• Hyperlipidemia
• Vitamin D deficiency

• Carnitine deficiency
• Pancreatitis
• Bone fractures
• Cardiomyopathy (due to selenium 

deficiency)

COMMON

RARE

SPORADIC





Maintenance

• Children at 1, 3, 6, 12, 18, 24 
months

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

• After 1-2 years if successful (3 
months if not), the ketogenic diet is 
slowly weaned back to previous 
foods
– Return to their referring neurologist





Long-term Use (>6 years)

• 21% with bone fractures
• 25% with kidney stones
• 82% were <10th percentile for both 

height and weight
• Mean cholesterol normal

Groesbeck DK,et.al. DMCN 2006



Reasonable Reasons to Stop

• “Time to move on to other options”

• “Side effects are outweighing benefits”

• “The diet may have done it’s job”



When: Consensus Statements

• Minimum diet duration: 3.5 months (SD 2.2)
– 2018: 3.2 months (1.3)

• Stop immediately if seizures worsen for 1-2 weeks
• Discuss at each visit but definitely after 2 years

– At each visit, start to weigh the risks vs. the benefits of 
the diet

• 64% obtain an EEG before discontinuation



Unique Conditions?

• Infantile spasms – 6 months
• Status epilepticus – 6 months
• Glut1 DS, PDHD – indefinitely
• Adults - ? indefinitely



183 children who stopped the KD
Mean age 5.3 years



Relapse?

• 26 (14%) of 183 had increased seizures

– 15 were still able to come off the diet with 
anticonvulsant changes made

– 9 had diet changes made (8 regained 
control)

– 2 lost to follow-up

Worden L, et.al. Epilepsy Res 2011







Infantile spasms

• Highly effective with 
copious publications

• Often excluded from 
reviews on the topic 
due to this high level 
of evidence

• Stops IESS in 1-2 
weeks in 60-70% of 
patients



Options

• ACTH
– Injections (80U vial) IM
– 150 units/m2 twice daily for 2 weeks

• Prednisolone
– Liquid (20mg/5ml) – 20mg TID-QID
– 4-6 mg/kg/day 
– Tastes terrible
– Cheap



Problems

• Side effects
– Gastrointestinal side effects
– Irritability, edema, weight gain
– Hypertension in 34/77 (44%) ACTH and 4/11 (36%) with 

prednisolone (McGarry JCN 2020)

• 33% recurrence risk







• Identical EEG and clinical responses
• Similar adverse effects too…
• High dose > low dose prednisolone



Outside of IESS?

• Evidence (limited) for:
– ESES
– Landau Kleffner syndrome

• 50-60% efficacy, but 75% relapse rates
– Status epilepticus

• Limited case reports (NORSE/FIRES) only
– “Other” drug-resistant epilepsy

• 40-50% efficacy, but high recurrence again



Becker & Kaindl Front Neurol 2023 
review

“there is a lack of results from RCT providing clear evidence for the 
use of specific steroid regimens in epilepsies other than epileptic 
spasms. Therefore, no recommendations or statistics including a meta-
analysis could be performed.”





Immunoglobulin therapy

• 400 mg/kg – 1 g/kg 
given IV over 5 days
– Some protocols with 

monthly infusions

• Commonly used for 
epilepsy due to 
encephalitis or 
immune-related



• Van Rijckevorsel-Harmant 1994
– 61 participants
– IVIG vs. placebo

• 21/40 vs. 5/18 (not significant)

• LGI-1 75% (6 of 8) – Mayo 

• Rasmussen syndrome
– Bien 2013
– Temporizes before hemispherectomy



Cochrane Review 2019

• 1 study included
– 7 case reports also

• 4 with Rasmussen

• “We cannot draw 
any reliable 
conclusions 
regarding the 
efficacy of IVIg as a 
treatment for 
epilepsy”



Summary

• Ketogenic diet therapy is a well-
established, nonpharmacologic therapy 
for refractory epilepsy

• Steroids – infantile spasms
• IVIG – Rasmussen, LGI-1?, other 

encephalitis cases?
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