
La dieta chetogenica nel paziente neurologico adulto
Cherubino DI LORENZO



Il sottoscritto  Cherubino DI LORENZO
ai sensi dell’art. 3.3 sul Conflitto di Interessi, pag. 17 del Reg. Applicativo dell’Accordo Stato-Regione del 5 
novembre 2009, 

dichiara

 che negli ultimi due anni ha avuto rapporti diretti di finanziamento con i seguenti soggetti portatori 
di interessi commerciali in campo sanitario: 

- Eli Lilly
- Novartis
- Molteni
- Dr Schär
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The Ketogenic Food Pyramid

Omnivore vs Vegan 









GABAergic effect of ketone bodies

• Gamma-aminobutyric acid (GABA)

• Gamma-hydroxybutyric acid (GHB)

• Sodium Oxybate

• Beta-hydroxybutyric acid (BHB)
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KD and Mitochondria







Ketogenic Diet and Cortical Spreading
Depression







KD in GLUT1 and Pyruvate
dehydrogenase deficit 





Ketogenic diet and Epilepsy



Ketogenic diet and Epilepsy
Why?



After 1 year of 
diet, the 50% of 
patients had at

least a 50% 
reduction of 

attaks



Ketogenic Diet (KD) in Adults

 Is KD effective also in adults? Which other indications? Are there
pubblished evidences? It is a recent achivement?
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Ketogenesis
and

Migraine



KD and Migraine
History
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Very Low-Calorie KetogenicDiet (VLCKD)



Patient Zero











Results. Out 35 enrolled patients, six dropped at the first month of diet: all followed the “blue” diet; 29 completed the study. 

Responder rate (number of patients with a headache frequency reduction ≤50%): 
- 26 of 29 patients (74.28% of intention to treat (ITT) patients) responded to the “red diet”;
- 2 (5.7% of ITT patients) responded to the “blue diet”. 



Results. Out 35 enrolled patients, six dropped at the first month of diet: all followed the “blue” diet; 29 completed the study. 

Responder rate (number of patients with a headache frequency reduction ≤50%): 
- 26 of 29 patients (74.28% of intention to treat (ITT) patients) responded to the “red diet”;
- 2 (5.7% of ITT patients) responded to the “blue diet”. 

When the blind was broken, we found out that the “red diet” was the ketogenic diet (VLCKD) and the “blue diet” was the non-
ketogenic (VLCnKD).







Number Needed to Treat (NNT)
1

(responders to VLCKD/Total patients) − (responders to VLCnKD/Total patients)
(NNT = the number of patients who need a specific treatment compared to placebo to prevent one additional migraine attack)

NNT
CGRP Monoclonal Antibodies onabotulinumtoxinA Topiramate KD

3.2-5.9 8-12 4 2





Lifetime prevalence 124 per 100,000 (≅ 1‰)
1-year prevalence of 53 per 100,000 
Overall sex ratio (M:F) 4.31:1
Episodic vs. Chronic CH ratio 6.0:1.
Chronic CH sex ratio (M:F) 15.0:1
Episodic CH sex ratio (M:F) 3.8:1
The worst pain of your life!

KD and Cluster headache
(The suicide headache!)



We enrolled 30 
consecutive drug resistant 
(or not compliant) patients 
with cluster headache and 
propose them to follow a 
KD for at least 12 weeks.



Which kind of diet in adult patients?

Very low calorie ketogenic diet (VLCKD)
VS.

Classic or Modified ketogenic diet



Very low calorie diets (VLCDs)
• 400 (600 in Europe) – 800 Kcal/day

• Low carbohydrate: Ketogenic (VLCKD)

• Hihg carbohydrate: non-Ketogenic (VLCnKD)

VLCKD

• The vantages of KD + prolonged fasting

• Limits: duration



Diet discontinuation

• Reduces the ketogenic ratio (up to 1:1)

• Increase low GI carbohydrates, slowly

• Set with the patient the target diet
– LOGIT?
– Zone diet?
– Mediterranean diet?
– Never come back to high-carb diet, anyway





MONITORING

Before starting Every day Every 6 months Every 12 months In case of
non-response to KD

Complete blood count Glycemia*
Basal insulin
OGTT (Glycemic level, Insulin level)
Total cholesterol
LDL, HDL, Tg
Direct bilirubin
Indirect bilirubin
GOT e GPT Uricemia/Azotemia Creatininemia
Homocysteinemia Protein electrophoresis Na, K, Cl, Ca, 
P, Mg 
Folates
Vitamin B12 
Vitamin D 
Urinalysis 
EKG
Blood pressure 
Weight

Headache diaries 
Eating diaries

Complete blood count Glycemia*
Basal insulin
Total cholesterol
LDL, HDL, Tg
Direct bilirubin 
Indirect bilirubin
GOT e GPT Uricemia/Azotemia Creatininemia 
Homocysteinemia Protein electrophoresis Na, K, Cl, 
Ca, P, Mg Folates
Vitamin B12
Vitamin D
Urinalysis
EKG
Blood pressure
Weight

BMD/DEXA Abdominal 
ultrasonography

Evaluation of ketones 
(blood, urine or breath)



SIDE EFFECTS

COMMON INFREQUENT VERY INFREQUENT

Muscle cramps
Fatigue
Hypotension
Constipation
Undesired weight loss 

Hyperlipidemia 
Gallbladder stones
Menstrual irregularity 
Alopecia 
Nail fragility 

Nausea
Vomiting
Abdominal pain
Diarrhoea
Prurigo pigmentosa (keto
rash)* 
Mood disorders* 



Ketogenesis
and

Neurodegenerative disorders



Ketogenesis
in Parkinson Disease



Parkinson’s Disease (PD) is a progressive neurological 
condition generally indicated by nerve cell damage and cell 
death. It results from a deterioration of dopamine producing 

cells in the brain (an area known as substantia nigra). 

The specific cause of PD is believed to be genetic 
abnormalities and/or environmental triggers such as 
infections. These causes affect mitochondrial function by 
increasing oxidative stress in the body, which is believed to 
be a key driver in the deterioration of the dopamine 
producing cells in the brain. 
Under normal conditions, when oxidative stress occurs in 
the body, there are systems that are available to help 
counteract the negative effects. However, when the system 
becomes over loaded (as in the case of PD), they are unable 
to deal with the pressure and so free radicals (also known as 
Reactive Oxygen Species; ROS) are formed which cause cell 
death and destruction. 











Ketogenesis
in

Dementia



Alzheimer (AD) as Type 3 Diabetes
(a modern disease?)

• Insulin resistance in the AD brain without diabetes.
• Alteration of insulin and IGF signaling in AD brain.
• Alteration of lipid metabolism in in AD brain.

• Impaired glucose metabolism expose the brain to a chronic reduction of 
energetic substrates (neurodegeneration)

• Tau gene expression and phosforylation are regulated by insulin and IGF
• Amyloid beta deposits into the AD brain is similar to the amyloid protein 

found in pancreas of diabetic patients.

The first case: 
Auguste Deter, 51 y.o. 

(1906)







Results: Intake of MCT oil increased serum ketone bodies and improved 
memory, while intake of placebo did not show improvement in any of the 
cognitive measures tested.
Conclusions: Consumption of 56 g/day of MCTs for 24 weeks increases serum 
ketone concentrations and appears to be a candidate for larger randomized 
control trials in the future that quantify the modulation of cognitive function 
through supplementation with ketone precursors, in patients with MCI.



Study of the ketogenic agent AC-1202 (that increases BHB levels in blood) in mild to moderate 
Alzheimer's disease: a randomized, double-blind, placebo-controlled, multicenter trial

[Henderson et al., 2009]

Mean change in ADAS-Cog scores from Baseline in the 
ITT population w/LOCF and stratified by APOE4 
carriage status. Y axis is change from Baseline. X axis is 
time in days. Red circles and lines represent subjects 
taking AC-1202. Blue squares and lines represent 
subjects taking Placebo. Error bars represent standard 
error of the mean. Asterisks (*) indicate a significant (p-
value < 0.05) difference in mean change from Baseline 
between AC-1202 and Placebo. A) Intention to treat 
subjects (N = 77AC, N = 63PL) administered AC-1202 
demonstrate a significant difference from Placebo at 
Day 45. B) Genotyped subjects lacking the APOE4 allele 
(APOE4(-)) (N = 29AC, N = 26PL) and administered AC-
1202 demonstrate a significant difference from Placebo 
at Days 45 and 90. C) Genotyped subjects carrying the 
APOE4 allele (APOE4(+)) (N = 38AC, N = 31PL) do not 
differ from Placebo at any time point.





Ketogenesis
in

Multiple Sclerosis









Ketogenesis
in Neurodegenerative and 

Neuroinflammatory 
disorders:

when and who? 



Ketogenesis in neurodegenerative and 
neuroinflammatory disorders?

• In obese patients
• In case of metabolic syndrome
• In early stages of disease?



Ketogenesis
in

Stroke and TBI











Ketogenesis
in Psychiatry



Abbreviations: A, acetone; A1R and A2AR, different
types of adenosine receptors; AcAc, acetoacetate; 
ATP, adenosine triphosphate; BBB, blood–brain 
barrier; βHB, D-beta-hydroxybutyrate (R-3-
hydroxybutyrate); β-OHBD, βHB dehydrogenase; 
COX-2, cyclooxygenase-2; ETC, electron transport
chain; GABA, gamma-aminobutyric acid; HMGL, 
hydroxymethylglutaryl-CoA-lyase; HMGS, 
hydroxymethylglutaryl-CoA-synthase; IL-1β, 
interleukin-1β; NADH/FADH2, nicotinamide adenine 
dinucleotide/flavin adenine dinucleotide; NLRP3, 
NOD-like receptor pyrin domain 3; NMDAR, N-
methyl-D-aspartate receptor; SCOT, succinyl-CoA:3-
ketoacid CoA transferase; thiolase, acetoacetyl-
CoA-thiolase; UCP, uncoupling proteins.



Ketogenic diet and 
bipolar disorder

Ketogenic diet and 
Schizofrenia





Alone at home?



Membri 20.000



Membri 20.000



Thank you for your kind attention
cherub@inwind.it

mailto:cherub@inwind.it
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