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The long way of ketogenesis
Bible: Epilepsy can 

be cured with 

starvation

and prayers

1921: ketogenic 

diets can be active in 

epilepsy

1928: “An experience with 

ketogenic dietary in migraine”

1997: “First Do No Harm ” The 

Charlie Foundation.

2008: “The ketogenic diet: uses in

epilepsy and other neurologic diseases”

(suggestions for Alzheimer disease, 

Parkinson disease, amyotrophic lateral 

sclerosis, brain tumours and autism)

Mc. 9,28 “…hoc genus in nullo potest exire nisi in 

oratione et ieiunio”
(Fischer B, Gryson R, Weber R. Biblia sacra: iuxta vulgatam versionem (ISBN 3- 438-05303-9). 

Stuttgart: Deutsche Bibelgesellschaft, 1994)



Blood levels Normal diet Ketogenic 

diet

Diabetic 

ketoacidosis

Glucose (mg/dl) 80-120 65-80 >300

Insulin (µµµµU/l) 6-23 6.6-9.4 ≅ 0

Glucagon Low High High

KB produc. 

(gr/day)

Low 115-180 400

KB conc. (mmol/dl) 0.1 4-10 >20

pH 7.4 7.4 <7.3



Ketogenesis
and

Epilepsy



Ketogenic diet and Epilepsy
Why?



KD in GLUT1 and Pyruvate dehydrogenase 
deficit 
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Ketogenesis
and

Migranie

Rediscovering an ancient 
treatment



1928



2006

Serendipity!Serendipity!

Which kind of diet?
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Very low calorie diet (VLCD)

• 400 – 850 Kcal/day

• Low carbohydrate: Ketogenic (VLCKD)

• Hihg carbohydrate: non-Ketogenic (?) (VLCD)



Is it a difficult diet? 
No!

Water (2 lit./day)

Protein supplement (10-15 gr X4)

Up to 200 gr X2 (well dressed)

100-200 gr/day

(+ KCl & Mg)



Patient Zero





KD ed emicraniaKD ed emicrania



Warning!!!
It is noteworthy that weight increase is a common side effect of
the most of preventive treatments for migraine. In particular, 
flunarizine and amitriptyline induces a weight increase related to 
higher levels of insulin, leptin and C-peptide [Berilgen et al., 2005], 
together with changes in the levels of hypothalamic orexinergic 
peptides [Caproni et al., 2010]. 

The increase of weight, insulin and leptin (leptin resistance?), 
although induced by migraine preventive drugs, could counteract 
the treatment and explain why in some cases these prophylactic 
therapies lose their efficacy, and potentially, on a long lasting, 
could worsen the preexisting migraine if the weight does not 
remain under control (the “prophylactic paradox”).



Ketogenic Diet,
Migraine and 

neurophysiology



Schematic 
overview of 
hypotheses for an 
effect of the 
ketogenic diet in
migraine 
prevention.



Coppola et al., 2007; 2013
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Conclusions

Far from considering our data suggestive for the introduction of KDs as 
an alternative prophylactic treatment for migraine, this observation 
may provide a useful strategy for migraineurs who need to treat 
headache, being overweight and/or weight increase resulting as side 
effect of cyclic prophylactic treatments.



Ketogenesis and Cluster 
Headache



Ketogenic Diet and Cluster headache: 
why?



Ketogenic Diet and Cluster headache: 
why?

• Gamma-aminobutyric acid (GABA)

• Gamma-hydroxybutyric acid (GHB)

• Sodium Oxybate

• Beta-hydroxybutyric acid (BHB)





Looking for information out of conventional 
channels…



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

•Food low in carbohydrates were allowed

•Protein intake was about 0.7-1 gr/Kg/day

•Carbohydrate intake was about 10-50 gr/day

•KD ratio (fat:non-fat) about 1:1

•Lipid supplementation with specific products



Results

29 CH patients were recruited and underwent to a M.A.D.

•11 ECH: 11/11 responders within 4 weeks.

•18 CCH +2 (did not followed the diet for more than 3 consecutive days).

• 15/18 responders (7 in 4 wks, 3 in 8 wks, 5 in 12 wks)

• 11/15 crisis fully disappeared

• 4/15 reduction of attacks >50%

• 12/15 decided to continue the diet over the 12 weeks

• 3/15 discontinued the diet (in one case, recurrence of headache in 7 weeks; in one case, 
recurrence in 10 weeks; the other, recurrence in 6 months)

• 2/16 ineffectiveness during 12 weeks of diet

• 1/16 early response, diet discontinuation before 12 weeks, recurrence after 
further 2 weeks, absence of response after diet restart (difficulty to stay in 
ketogenesis?).



Discussion

MAD ameliorated CH in the most of patients, both episodic and 
chronic, in absence of any relevant side effect (blood test were
performed before, at 4th, and 12th week od diet).

Patients were strongly motivated to perform the diet, maybe this is 
the reason of their very high compliance.

Our preliminary results seem to be promising, further studies are 
auspicated.
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