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Objectives 

¨  Describe the distribution of macronutrients of the 
ketogenic diet and purpose of calorie restriction. 

¨  Identify the basic mechanisms behind a ketogenic 
diet’s effect on brain metabolism and progression of 
brain tumors. 

¨  Conclude if adequate research and evidence of 
using a ketogenic diet is available to help manage 
brain cancer. 

 



The Ketogenic Diet: What it is 

¨  High fat, Low carbohydrates/protein 
¤ 4:1 ratio (fat:carbohydrate + protein) 

¨  Less than 70 grams carbohydrate 
¤ No more than 20 grams/meal 
¤ Encouraged to reduce 

¨  High in MCT 
¨  Restricted ketogenic diet 

¤ 600 Calories per day 



Purpose of Calorie Restriction 

¨  Unrestricted calorie ketogenic diet 
¤ Blood sugar remains higher  
¤ Ketones being excreted in urine  

¨  Calorie restriction ketogenic diet 
¤   Restricts amount of glucose and glutamine  

¨  Level of calorie restriction 
¤ Dependent on person  



Ketogenic Diet: What it does 

¨  Creates state of fasting  
¤ Decreases glucose in the blood 
¤  Increases ketones in the blood 

¨  Leads to high rate of fatty acid oxidation  
¤  Increases acetyl-CoA 

¨  High level of acetyl-CoA 
¤  Increases production of ketone bodies acetone, 

acetoacetate and β-hydroxybuterate. 
 



Treating Brain Caner Metabolically  

¨  Flexibility of cells  
¨  Warburg Effect 

¤ Glycolysis in absence of oxygen 
¤ Glucose and glutamine  

¨  Metabolic pathways and tumor initiation, 
progression and therapy response 



The Ketogenic Diet as Treatment  

¨  Has shown to 
¤ Reduce angiogensis 

n Disrupts growth and vascularity of tumors  
¤  Inflammation 
¤ Peri-tumoral edema  
¤ Migration  
¤  Invasion  
¤ Enhance the anti-cancer activity of chemotherapy and 

radiation  
¤ Kills cells through apoptotic mechanisms  



Research  

¨  Research review 
¤ Advanced stage malignant brain tumors in pediatrics 
¤ Multicentric glioblastoma in older adult 
¤ Treatment with Ketogenic diet and bevacizumab 

¨  Findings:  
¤ Small sample sizes  
¤ No major side effects 
¤ May be effective 



Active Clinical Trials: Status and Name  

¨  Not yet recruiting  
¤  Ketogenic Diets as an Adjuvant Therapy in Glioblastoma 

¨  Recruiting  
¤  Pilot Study of a Metabolic Nutrition Therapy for the Management of Primary Brain Tumors 
¤  Ketogenic Diet Adjunctive to Salvage Chemotherapy for Recurrent Glioblastoma: a Pilot 

Study 
¤  Ketogenic Diet as Adjunctive Treatment in Refractory/End-stage Glioblastoma Multiforme: 

a Pilot Study 
¤  Calori-restricted, Ketogenic Diet and Trasient Fasting During Reirradiation for Patients with 

Recurrent Glioblastoma 
¤  Glioma Modified Atkins-based Diet in Patients with Glioblastoma  

¨  Active 
¤  Ketogenic Diet with Radiation and chemotherapy for Newly Diagnosed Glioblastoma 

¨  Unknown 
¤  The Effect of Ketogenic Diet on Malignant tumors- Recurrence and Progress 

¨  Completed  
¤  Ketogenic Diet for Recurrent Glioblastoma  



What to Consider 

¨  Side affects with current treatments  
¨  Weight loss 
¨  Quality of life 
¨  Tolerability to follow diet 
¨  Needs discipline  
¨  Patients may be discouraged to start it 



Conclusion 

¨  Benefit of treating metabolically  
¤ Non-toxic therapy 

¨  Difficult for patients to follow  
¨  More clinical trials need to be completed 



Questions 
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