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Introduction 

Childhood epilepsy encompasses a heterogeneous group of 

neurological disorders whose impact extends far beyond the mere 

recurrence of seizures, affecting cognitive development, behavior, 

schooling, family life, and long-term quality of life. Despite advances 

in antiseizure drugs, a substantial proportion of children remain 

insufficiently controlled, which justifies a therapeutic strategy that 

integrates, beyond pharmacotherapy, surgical, neuromodulatory, and 

metabolic approaches. In this landscape, the therapeutic ketogenic diet 

has emerged as a validated option, particularly relevant in children 

because of brain plasticity, the frequency of early drug-resistant 

syndromes, and the existence of specific neurometabolic indications. 

The therapeutic ketogenic diet should not be confused with the 

weight loss diets popularized by the general public. In pediatric 

neurology, it is a prescribed, quantified and monitored nutritional 

treatment aimed at sustainably modifying energy metabolism through a 

marked carbohydrate restriction and a relative increase in lipid intake 

in order to promote the production and use of ketone bodies. Its interest 

lies in the convergence of potential effects on neuronal excitability, 

energy availability, neurotransmission, inflammation, oxidative stress 

and, probably, some determinants of the epileptic network that are still 

imperfectly elucidated. 

In children, the implementation of such treatment cannot be 

considered independently of growth constraints, eating habits, 

neurological and digestive comorbidities, drug formulations, or the 
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daily burden borne by parents and caregivers. The effectiveness 

observed in many recent series and syntheses does not therefore negate 

the need for rigorous patient selection, structured pre-therapeutic 

evaluation, close dietary support and explicit therapeutic education. 

Clinical success depends as much on the relevance of the indication as 

on the quality of the follow-up system and the therapeutic alliance with 

the families. 

The present manuscript therefore aims to situate the ketogenic diet 

within a reasoned therapeutic strategy for childhood epilepsies by 

articulating its scientific foundations, clinical classifications, 

indications, practical methods of introduction, evaluation of efficacy, 

monitoring of tolerability, and family support. Such an integrated 

approach is necessary to avoid oversimplification: the ketogenic diet is 

neither a marginal option nor a universal solution, but a specialized 

therapy whose value depends on the precision of the clinical reasoning, 

the organizational expertise of the center, and the adaptation of 

treatment to each child's objectives. 
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1 Scientific basis of the ketogenic diet 

1.1 Definition and general principles of the 

ketogenic diet 

1.1.1 Definition of the ketogenic diet 

The therapeutic ketogenic diet refers, in pediatric neurology, to a 

medically prescribed and strictly supervised nutritional therapy 

characterized by marked lipid predominance, marked carbohydrate 

restriction, and protein intake adjusted to the needs of growth, tissue 

maintenance, and individual tolerance. Its objective is neither weight 

loss nor simple dietary hygiene. Rather, it aims to induce a metabolic 

state in which ketone bodies—mainly β-hydroxybutyrate, acetoacetate, 

and acetone—become important cerebral energy substrates, 

complementing or partially replacing glucose. Recent literature 

emphasizes that the term therapeutic ketogenic diet should be reserved 

for protocols used for epilepsy, neurometabolic diseases, and certain 

neurological indications in order to distinguish them from popular 

weight-loss diets, which differ in purpose, composition, and level of 

clinical supervision (Tagliabue et al., 2024; Borowicz-Reutt et al., 

2024; Pinto et al., 2024). 
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1.1.2 Nutritional principles 

Nutritionally, the therapeutic ketogenic diet is based on the 

organized substitution of lipids for carbohydrate load while maintaining 

sufficient protein intake to preserve growth, lean mass, and tissue repair 

functions. In its classic form, meals are precisely calculated, foods are 

weighed, macronutrient distribution is stabilized from day to day, and 

energy intake is individualized according to age, weight, growth 

trajectory, activity level, feeding route, and comorbidities. This 

explains why the ketogenic diet is less a simple "high-fat diet" than a 

truly personalized nutritional intervention based on a structured medical 

and dietary prescription (Kossoff et al., 2018; Operto et al., 2023; 

Borowicz-Reutt et al., 2024). 

The central place given to lipids is not limited to a simple caloric 

increase. Dietary fatty acids are the main determinant of hepatic 

ketogenesis, i. e. the hepatic synthesis of ketone bodies from acetyl-

coenzyme A generated by β-oxidation, while carbohydrate limitation 

reduces the availability of exogenous glucose and promotes a 

coordinated shift in metabolic pathways. In clinical practice, this 

nutritional architecture is accompanied by rigorous meal planning, 

adaptation of carbohydrate-containing drug formulations, and regular 

monitoring of nutritional adequacy, as the neurological efficacy of the 

diet cannot be dissociated from its metabolic safety, digestive tolerance, 

and long-term feasibility (Kossoff et al., 2018. Pinto et al., 2024. 

Karandienė et al., 2024). 
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1.1.3 Therapeutic objectives 

The therapeutic objectives of the ketogenic diet are multiple. The 

first is to reduce the frequency, intensity, or duration of seizures in 

children with drug-resistant epilepsy, defined by the failure of at least 

two appropriately chosen and properly used antiseizure drugs. The 

second is to achieve a cerebral metabolic environment that can improve 

alertness, behavior, attention, sleep, or medication burden in some 

patients, even when complete seizure suppression is not achieved. The 

third, in neurometabolic indications such as glucose transporter type 1 

deficiency syndrome and pyruvate dehydrogenase deficiency, is to 

provide the brain with a fuel source that it can effectively use when 

glucose access or oxidation becomes insufficient (Pinto et al., 2024; Na 

et al., 2025; Tagliabue et al., 2024). 

These objectives must be considered in a broader strategic 

perspective. The ketogenic diet is not defined solely by the presence of 

circulating ketones, but by the search for a measurable, reproducible 

and lasting clinical benefit, obtained at the cost of strict nutritional 

supervision and considerable family investment. This clinical purpose 

explains why in contemporary pediatric epileptology, it is increasingly 

considered as a therapeutic option in its own right, located at the 

interface of neurology, clinical dietetics, and metabolic medicine, rather 

than as a marginal adjuvant intervention or an empirical last-line option 

(Pinto et al., 2024. Karandienė et al., 2024. Operto et al., 2023). 


