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Abstract
Epilepsy is a neurological disorder characterized by unprovoked seizures of varying frequencies and intensity. Several pharma-

cological treatments had been used previously for its treatment. However ketogenic diet has gained importance as non-pharmaco-

logical therapy to epilepsy in recent years. This review aims to discuss the efficacy of ketogenic diet in epilepsy. Key words used for
search include “ketogenic diet”, “epilepsy”, “childhood epilepsy” and “ketogenic diet side effects”. Studies conclude that ketogenic diet

is an effective remedy in seizure reduction. It comprises of very high fat, low protein and very low carbohydrates. Seizure reduction
is due to decrease in the amount of reactive oxygen species which is a result of high ketone bodies and low glucose levels achieved by

the use ketogenic diet, hence improving the condition of epileptic patients. It has proven efficacy in patients with epilepsy resistance
to pharmacological treatment. In children it has positive or no impact on cognition, mood and behavior of children along with its
antiepileptic properties. However further researches must be carried out to highlight the impact of ketogenic diet on cognition and
mood of children. As ketogenic diet is high in fats, its long-term use may alter the lipid profile of patients. Moreover, gastrointestinal

disturbances, insulin resistance has also been observed. Studies also show that there still need of clinical trials and researches in
adult epileptic patients.
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Introduction

Epilepsy is a neurological disorder. It is characterized by ≥ 2 un-

provoked seizures, which occur by a difference of at least 24 hours
[1]. Seizure refers to uncontrolled disordered electrical discharge

in cerebral neurons [2]. Cannabis based treatment has been used
as pharmacological treatment since ages [3].

Ketogenic diet comprises of very high fat, low protein and very

low carbohydrates [4]. It consists of macronutrients in 4:1 ratio,

with more grams of fats as compared to proteins and carbohy-

drates [5-7]. A high fat, low protein, low starch ketogenic diet has
been utilized effectively to treat obstinate epilepsy. Ketogenic diet
was formulated in 1921 and was used as an effective non-pharmacological treatment for childhood epilepsy [5].

Ketogenic diet increases the level of ketones in body, inhibiting

the production of glucose. In this way it affects the level on neu-

rotransmitter in the body which reduces seizures [7-9]. Ketogenic
diet increases the level of ketone bodies effecting the metabolic
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changes such as increase of adenosine levels which in turn de-

Proposed mechanism of action of ketogenic diet [7,11]
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creases the seizures as compared to glucose. However ketogenic

diet may increase the levels of medium chain triglycerides, which
are more effective than ketones in blocking the seizure and increasing its threshold [6].

The use of ketogenic diet for the treatment of epilepsy has

gained importance in recent years as an effective non-pharmaco-

logical treatment along with medications. This study aims to evaluate the efficacy of this high fat diet in seizure reduction in epileptic

Figure

patients. Also, to review the proposed mechanism by which keto-

The effect of ketogenic diet in seizure reduction in epileptic

Literature Review

patients

genic diet helps to reduce seizure.

Ketogenic diet in epilepsy helps to maintain a constant level

of ketone bodies in body helping in seizure reduction [9]. It has
been assumed that the ‘high-fat’ part of the KD has anticonvulsant

properties. Several exploratory investigations have proposed the
anticonvulsant properties of PUFA [10].

Following table shows the results of few experiments carried

out on epileptic patients. The results show seizure reduction after
the use of ketogenic diet for a considerable time period.

Year

Study type

Sample size

Duration
(months)

Maromi., et al. [12]

2014

Prospective

29

0.13 - 39

Danielle., et al. [15]

2012

Prospective

15

12

Author

Pavel., et al. [13]
Sook., et al. [14]

Dengna., et al. [16]

Lambrechts., et al. [17]

2010

Prospective

2011

Retrospective

2012

Prospective

2016

Prospective

12
5

42
15

Results
Compliant patient
%
Seizure reduction % No effect %
100

26

58.3

1

100

60
6

85

31

NA

5

75 - 100

NA

73.3

50

NA

26.6

Table

52

≥ 50
≥ 50

NA
NA

It is one of the most effective therapies for intractable epilepsy

6 months 11 of they were re-assessed using a questionnaire and

treatment of drug resistant childhood epilepsy [20]. However

trary to this, some studies conclude that ketogenic diet has positive

[18, 19]. Moreover, a study shows its established efficacy in treatment of epilepsy, worldwide too [16]. It has its proven effects in
cognitive activation has been observed in patients treated with ketogenic diet [21]. It was concluded that effective implementation

of ketogenic diet has strong neuro-protective effect relative to cog-

psychosocial test. Results showed that this diet has no adverse effect on cognition. However, it impacts mood negatively [17]. Conimpact on cognition, behavior and mood [23].

A prospective open label pilot study was conducted in 2010. 12

nition and social behavior [22]. In 2012, Lambrechts conducted a

adults with epilepsy were enrolled among which only 7 were com-

patients. 15 participants including adolescents and school going

and there serum/urine ketone bodies were monitored. Results

study to evaluate the possible negative outcomes of ketogenic diet
on cognition, psychosocial adjustment and behavior of epileptic

children were assessed before introduction of ketogenic diet. After

pliant to ketogenic diet, 4 were partially complaint and 1 was non-

compliant. Participants were followed for a period of 26 months
showed that there is a significant reduction in seizures among
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25% of the subject when followed for a time period of more than 4

months. Its tolerability and palatability was good but this diet does
not give long term effects [13].

Studies suggest that along with reduction in seizures in epilep-

tic patients, ketogenic diet poses some harmful effects in terms of

hypertriglyceridemia and hypercholesterolemia [24, 25]. Some
short-term effects include GIT disturbance [26] leading to some

long term side effects such as cardiovascular issues and nutrient
deficiencies [19]. This low carbohydrates and high fat diet can

induce potentially harmful metabolic effects including insulin re-

sistance and glucose intolerance in the body [27]. Another study
showed that growth problems, dehydration, constipation and kid-

ney stones can be produced in individuals using ketogenic diet [7].
Some other adverse effects include weight loss and gastrointestinal effects such as vomiting, nausea, diarrhea and constipation
[13].

Future/research needs on ketogenic diet
At present there are many hypothesis regarding the mecha-

nisms by which ketogenic diet produces the anti-seizures effects

Discussion
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Epilepsy is characterized by involuntary seizure of varying fre-

quencies and intensity. Previously cannabis based pharmacological

treatment has been used. However, ketogenic diet has also gained
importance for its treatment along with medication. It helps in seizure reduction to a great extent due to its high fat and very low

carbohydrate content. This fat and carbohydrates ratio leads to less
glucose and more ketone bodies production in the body leading to

decrease in reactive oxygen species (ROS). Proposed mechanisms

suggest that seizures can be due to increased ROS in body. Hence
by decrease in the amount of ROS in the body, this diet effectively
helps in seizure reduction. Studies support the effect of this diet

in epileptic children also. Ketogenic diet positively impacts mood,
behavior and cognition, while few studies show its negative or no

impact on mood of epileptic children. Long term use of high fat diet

may derange lipid profile, gastrointestinal issues, insulin resistance
and kidney stones.

Use of ketogenic diet in epileptic children is effective. However

in adults, there is still a need of extensive research and experimentation.

[28, 29]. Studies suggest the need of further research on ketogenic

Conclusion

more than adults but further studies are required [9].

epilepsy. Specifically, in patients who show resistance to pharma-

diet and its mechanism of action in reducing seizures [30]. A study

showed that patients with young age respond to the ketogenic diet
A study suggests the need of ketogenic diet in epilepsy as there

is a lack of evidence in adults [19]. Use of ketogenic diet in adults is
increasing worldwide. Clinical improvements in adult patients are
seen with this diet, but its use among adults needs to be supported
by extensive researches [31, 32]. The efficacy of ketogenic diet in
various epileptic syndromes need further researches so that various alterative practical strategies can be made to improve the impact of diet [33].

Material and Methods
Data and information used for this review was collected from

different primary and secondary sources including experimental

studies, review articles, peer review, randomized control trials
and related books. Search engines which were used include Google

Scholar, NCBI and Scihub. All the data have been complied systematically.

Ketogenic diet is an effective non-pharmacological therapy in

cological treatment, ketogenic diet can be effective in seizure re-

duction. In children along with seizure reduction it shows little or
no impact on their cognition, mood and behavior. However, there

is a need of further research in children to know the impact of ke-

togenic diet upon cognition. In adult epileptic patients, its efficacy
still needs further research. As the diet is high in fat, it may pose
some adverse effects by altering the blood lipid profile, GIT functions, kidney issues and insulin resistance in body.

Acknowledgment

Authors would like to thanks Miss Fatima Abid PhD Scholar Univer-

sity Institute of Diet and Nutritional Sciences, University of Lahore
for helpful discussion.

Conflict of Interest
There is no potential risk of interest.

Citation: Aamina Sabir. “Efficacy of Ketogenic Diet in Seizure Reduction in Epileptic Patients-A Review". Acta Scientific Nutritional Health 4.7 (2020):
13-17.

Efficacy of Ketogenic Diet in Seizure Reduction in Epileptic Patients-A Review

Bibliography
1.
2.
3.
4.
5.
6.
7.
8.

Camfield Peter and Carol Camfield. “Incidence, Prevalence
and Aetiology of Seizures and Epilepsy in Children”. Epileptic
Disorders 17.2 (2015): 117-123.

Marcia Nelms., et al. “Nutrition Therapy and Pathophysiology”. Second edition (2010).

O’Connell., et al. “Cannabinoids in Treatment-Resistant Epilepsy: A Review”. Epilepsy and Behavior 70 (2017): 341-348.
Auvin S. “Non-Pharmacological Medical Treatment in Pediatric Epilepsies”. Revue Neurologique 172.3 (2016): 182-185.

Sampaio Letícia Pereira de Brito. “Ketogenic Diet for Epilepsy
Treatment”. Arquivos de Neuro-Psiquiatria 74.10 (2016): 842848.

Augustin Katrin., et al. “Mechanisms of Action for the MediumChain Triglyceride Ketogenic Diet in Neurological and Metabolic Disorders”. The Lancet Neurology 17.1 (2018): 84-93.

Sharma Suvasini and Puneet Jain. “The Ketogenic Diet and
Other Dietary Treatments for Refractory Epilepsy in Children”.
Annals of Indian Academy of Neurology 17.3 (2014): 253.

Lima Patricia., et al. “Neurobiochemical Mechanisms of a
Ketogenic Diet in Refractory Epilepsy”. Clinics 69.10 (2014):
699-705.

16

14. Nam Sook Hyun., et al. “The Role of Ketogenic Diet in the Treatment of Refractory Status Epilepticus”. Epilepsia 52.11 (2011):
e181-e184.
15. Lambrechts Danielle AJE., et al. “The Ketogenic Diet as a Treatment Option in Adults with Chronic Refractory Epilepsy: Efficacy and Tolerability in Clinical Practice”. Epilepsy and Behavior 23.3 (2012): 310-314.
16. Zhu Dengna., et al. “Ketogenic Diet Effects on Neurobehavioral
Development of Children with Intractable Epilepsy: A Prospective Study”. Epilepsy and Behavior 55 (2016): 87-91.

17. Lambrechts DAJE., et al. “Ketogenic Diet Effects on Cognition,
Mood, and Psychosocial Adjustment in Children”. Acta Neurologica Scandinavica 127.2 (2013): 103-108.

18. Güzel Orkide., et al. “The Effect of Olive Oil-Based Ketogenic
Diet on Serum Lipid Levels in Epileptic Children”. Neurological
Sciences 37.3 (2016): 465-470.
19. Martin Kirsty., et al. “Ketogenic Diet and Other Dietary Treatments for Epilepsy”. Cochrane Database of Systematic Reviews
2 (2016): CD001903.

20. Kim Jeong A., et al. “Efficacy of the Classic Ketogenic and the
Modified Atkins Diets in Refractory Childhood Epilepsy”. Epilepsia 57.1 (2016): 51-58.

Li Hai-feng., et al. “Therapeutic Success of the Ketogenic Diet
as a Treatment Option for Epilepsy: A Meta-Analysis”. Iranian
Journal of Pediatrics 23.6 (2013): 613.

21. IJff Dominique M., et al. “Cognitive and Behavioral Impact of
the Ketogenic Diet in Children and Adolescents with Refractory Epilepsy: A Randomized Controlled Trial”. Epilepsy and
Behavior 60 (2016): 153-157.

11. Rho Jong Min and Carl E Stafstrom. “The Ketogenic Diet as
a Treatment Paradigm for Diverse Neurological Disorders”.
Frontiers in Pharmacology 3 (2012): 59.

23. Garcia-Penas JJ. “Epilepsy, Cognition and Ketogenic Diet”. Revista de Neurologia 66.1 (2018): S71-S75.

9.

10. Auvin Stéphane. “Fatty Acid Oxidation and Epilepsy”. Epilepsy
Research 100.3 (2012): 224-228.

12. Nei Maromi., et al. “Ketogenic Diet in Adolescents and Adults
with Epilepsy”. Seizure 23.6 (2014): 439-442.

13. Klein Pavel., et al. “Ketogenic Diet Treatment in Adults with
Refractory Epilepsy”. Epilepsy and Behavior 19.4 (2010): 575579.

22. Hallböök Tove., et al. “The Effects of the Ketogenic Diet on Behavior and Cognition”. Epilepsy Research 100.3 (2012): 304309.

24. Zamani Gholam Reza., et al. “The Effects of Classic Ketogenic
Diet on Serum Lipid Profile in Children with Refractory Seizures”. Acta Neurologica Belgica 116.4 (2016): 529-534.

Citation: Aamina Sabir. “Efficacy of Ketogenic Diet in Seizure Reduction in Epileptic Patients-A Review". Acta Scientific Nutritional Health 4.7 (2020):
13-17.

Efficacy of Ketogenic Diet in Seizure Reduction in Epileptic Patients-A Review

25. Sirven Joseph., et al. “The Ketogenic Diet for Intractable Epilepsy in Adults: Preliminary Results”. Epilepsia 40.12 (1999):
1721-1726.
26. Suo Chenqu., et al. “Efficacy and Safety of the Ketogenic Diet in
Chinese Children”. Seizure 22.3 (2013): 174-178.

27. Bielohuby Maximilian., et al. “Impaired Glucose Tolerance in
Rats Fed Low-Carbohydrate, High-Fat Diets”. American Journal
of Physiology-Endocrinology and Metabolism 305.9 (2013):
E1059-E1070.
28. Rho Jong M. “How Does the Ketogenic Diet Induce Anti-Seizure Effects?” Neuroscience Letters 637 (2017): 4-10.
29. van der Louw Elles., et al. “Ketogenic Diet Guidelines for Infants with Refractory Epilepsy”. European Journal of Paediatric Neurology 20.6 (2016): 798-809.

30. Rogawski Michael A., et al. “Mechanisms of Action of Antiseizure Drugs and the Ketogenic Diet”. Cold Spring Harbor Perspectives in Medicine 6.5 (2016): a022780.

31. Schoeler Natasha E and J Helen Cross. “Ketogenic Dietary
Therapies in Adults with Epilepsy: A Practical Guide”. Practical Neurology 16.3 (2016): 208-214.
32. McDonald Tanya JW and Mackenzie C Cervenka. “Ketogenic
Diets for Adults with Highly Refractory Epilepsy”. Epilepsy
Currents 17.6 (2017): 346-350.
33. Elia Maurizio., et al. “Ketogenic diets in the treatment of epilepsy”. Current Pharmaceutical Design 23.37 (2017): 56915701.

Assets from publication with us
•

Prompt Acknowledgement after receiving the article

•

Issue of Publication Certificate

•
•
•

Thorough Double blinded peer review
Rapid Publication

High visibility of your Published work

Website: www.actascientific.com/

Submit Article: www.actascientific.com/submission.php
Email us: editor@actascientific.com
Contact us: +91 9182824667

Citation: Aamina Sabir. “Efficacy of Ketogenic Diet in Seizure Reduction in Epileptic Patients-A Review". Acta Scientific Nutritional Health 4.7 (2020):
13-17.

17

