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What are 
ketogenic diets?

A group of high-fat, 

low-carbohydrate, 

moderate protein 

diets, designed to 

mimic the 

metabolic effects of 

starvation



What are 
ketogenic diets?

Treatment of choice for certain 
neurometabolic disorders:

- glucose transporter type 1 
deficiency syndrome

- pyruvate dehydrogenase complex 
deficiency

Used in the treatment of epilepsy
and other neurological disorders



History of 
KDs
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KD instead of fasting
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patients seizure-free
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Starvation 

associated with 
cessation of seizures
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‘prayer and fasting’ 

cured seizures
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Advocating use of 

KD in children with 
drug-resistant 
epilepsy in UK

1999
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Resurgence of KD



Types of Ketogenic Diets

Classical ketogenic diet 
(CKD)

Modified ketogenic diet 
(MKD)

MCT diet (MCT KD)
Low Glycaemic Index 
Treatment (LGIT)



Classical 
ketogenic diet

• Based on ratio of fat to protein and 
carbohydrate

• All ingredients weighed

• Recipes provided to the family

• Does not usually involve Medium Chain 
Triglyceride (MCT) fat



MCT ketogenic 
diet

• Generally household measures for fat, 
protein and carbohydrate

• MCT measured dose with all foods



Modified 
Ketogenic Diets

• Modified Atkins Diet (USA)

• Modified Ketogenic Diet (UK)

• Weighed carbohydrate exchanges (1g, 5g)

• Fat household measurements

• Protein ‘normal’ portions



Low Glycaemic
Index Treatment

• Rarely used in UK

• 40–60 g/day total carbohydrates

• Low glycaemic index (<50) 
carbohydrate foods allowed



Western diet 4:1 classical MCT KD

Modified Atkins Low GI Treatment

35% fat

90% fat
73% fat

60% fat65% fat



Infant Pre-school School age Adolescent Adult

Ketosis

KD 3:1

KD 4:1

MCT

Modified

LGIT



What do ketogenic diets look like?



Ketogenic products

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjTz4LSwaHaAhUEZFAKHbymCJwQjRx6BAgAEAU&url=https://www.mediqtefa.nl/Shop/Assortiment/Medische%20voeding/Dieetpreparaten/MCT%20producten/MCT-PROCAL-30-X-16-GR/3042577/&psig=AOvVaw0c04z-AdHxMG1fkSNNhHE4&ust=1522961980984518


Where is the 
Ketogenic Diet 

Used in the 
World?

Kossoff and McGrogan, 2005. Worldwide use of the ketogenic diet



Treatment indications/contraindications



2003: No Randomised controlled trials

2012: 4 Randomised Controlled Trials, 5 publications

2016: 7 Randomised Controlled Trials, 8 publications

2018: 11 Randomised Controlled Trials, 15 
publications, including 1 for adults

Classical 4:1 

Up to 55% seizure-free

Up to 85% ≥50% seizure reduction

Modified Atkins Diet

Up to 25% seizure-free

Up to 60% ≥50% seizure reduction



Side effects:
Short-term and manageable

Constipation 
incidence %

Vomiting
incidence %

Diarrhoea
incidence %

Neal 2008
Classical/MCT 33% 24% 13%

Sharma 2013
MAD 46% 10% 0%

Cai 2017
Review 13% 10% 4%



Side effects:
Short-term and manageable

Other:
-Lethargy
-Irritability
-Hunger
-Loss of appetite
-Respiratory tract infection
-Exacerbation of gastro-oesophageal reflux – medical management

‘Fairly consistent across 
different dietary interventions’

(Martin-McGill et al 2018)



Side effects:
Short-term and potentially serious

Hypoglycemia and excess ketosis 

Incidence 1.8% 3.1%
(Cai et al 2017)



Longer-term side effects

Side effect Early/Late Reported incidence %

Hyperlipidaemia Early/Late 4.6 - 14.7

Osteopenia Late 1.2 - 14.7

Renal stones Late 1.3 - 3.1

Cardiomyopathy Late 0.8

Pancreatitis Early/Late 0.1 - 0.8

Reduced plasma zinc Early/Late 0.4

Bruising Early/Late 0.3

Fatty liver Early/Late 0.1

Pica Early/Late 0.07

(Wheless 2001; 
Keene et al 2006; 
Kang et al 2004; 
Cai et al 2017)



Home

monitoring

Hospital 

monitoring

- ketones/glucose

- weight

- seizures 

- biochemistry
- growth
- other (ultrasound,          

DEXA…)



How does it work?

https://www.ncbi.nlm.nih.gov/books/n/jaspers2011/


• Medium-chain triglycerides (containing decanoic acid and octanoic
acid) are consumed as part of the medium-chain triglyceride 
ketogenic diet

• Medium-chain fatty acids (decanoic acid and octanoic acid) are 
liberated from triglycerides in the intestine and transferred to the 
liver, where most of these medium-chain fatty acids are broken 
down to three ketone bodies (β-hydroxybutyrate, acetoacetate, and 
acetone)

• Both free fatty acids and ketones are transported to the brain 
through blood circulation

• Fatty acids and ketones are transported across the blood–brain 
barrier, where they are available as a source of energy to brain cells



Current research trends



Conclusions

• KDs are an effective treatment for epilepsy

• Palatable and flexible

• Medically managed

• Further research needed
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Further Reading

• Matthew’s Friend – charity https://www.matthewsfriends.org/

• The Daisy Garland – charity https://www.thedaisygarland.org.uk/

• Charlie Foundation – charity https://charliefoundation.org/

• Optimal clinical management of children receiving dietary therapies for 
epilepsy: Updated recommendations of the International Ketogenic Diet Study 
Group. Epilepsia Open, 3(2):175–192, 2018 doi: 0.1002/epi4.12225.

• Ketogenic diet guidelines for infants with refractory epilepsy. Eur J Paediatr
Neurol. 2016 Nov;20(6):798-809. doi: 0.1016/j.ejpn.2016.07.009.

• Role of Ketogenic Diets in Neurodegenerative Diseases (Alzheimer’s Disease 
and Parkinson’s Disease). Nutrients. 2019 Jan; 11(1): 169. doi: 
0.3390/nu11010169.

• The Ketogenic Diet as a Treatment Paradigm for Diverse Neurological 
Disorders. Front Pharmacol. 2012; 3: 59. doi: 10.3389/fphar.2012.00059
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