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Topics 

• History of the ketogenic diet 

• Overview of the basics 

• How to calculate the ketogenic diet 

• Helpful tips for monitoring 
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“After the ketogenic diet was started, Charlie did well and began to show a 

decrease in the amount of seizures he was having.  By the time of discharge, 

the patient had had no seizures for several days.”    
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Neal, et al. Lancet Neurology. 2008;7:500-6. 



Hopkins Double-Blinded Study 

• 12-day study period  
– Start of the diet 

– Children with LGS 
 

• Trend towards saccharin 
superiority in  clinical seizures 
(p=0.07) 

– Median -34 seizures/day over 12 
days (p=0.003) 

 
• Probably an inadequate placebo 

state due to fasting twice 

Freeman, et al.  Epilepsia, 2009 





Topics 

• History of the ketogenic diet 

• Overview of the basics 

• How to calculate the ketogenic diet 

• Helpful tips for monitoring 





Keto Basics 

• High fat, adequate 
protein and low 
carbohydrate 

• Thought to mimic the 
metabolic state of fasting 

– By producing ketones 

• Works on the 
mitochondrial level 
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Who gets placed on the diet? 

• Patients who fail the 
traditional anti-
convulsant therapy or 
are poor candidates for 
epilepsy surgery 

• Can be used by all ages 

• 3 months 

• Average time 1-2 years 

Kossoff, et al. Epilepsia. 2009;50:304-17. 



Kossoff, et al. Epilepsia. 2009;50:304-17. 



Calories, Protein & Fluid 

• No calorie restriction 

– Use clinical judgment when estimating nutrition 
needs 

• Current intake 

– GOAL: Meet adequate calories for growth  

• DRI for protein 

– Adjust calories or ratio to meet protein needs 

• 100% fluid maintenance 



Ratio 

• Ratio: Grams of fat: protein and carbohydrate 
combined 

– Example: 4:1 ratio is 4 grams of fat to 1 gram of 
protein and carbohydrate combined 

• Typical ratio and uses  

– 3:1 Infants, teenagers & compromised patients  

– 4:1 > 2yo  

• Higher the ratio the lower the amount of 
allowed protein and carbohydrates 



Meal Plan 

Basic Structure 

• Heavy whipping cream 

• Butter/ mayonnaise/ oil 

• Protein 

• Fruit or vegetable  

Typical menu 

• 40g 36% heavy cream 

• 24g Chicken Breast 

• 11g broccoli 

• 21g fat 

• 12g lettuce 







Products 

Formulas that may be utilized for the ketogenic diet include: 
• KetoCal® (Nutricia®) 

• KetoCal® 3:1 Powder (Unflavored) 
• KetoCal® 4:1 Powder (Vanilla Flavored) 
• KetoCal® 4:1 LQ Liquid (Flavored and Unflavored) 

• RCF® (Abbott®) – Ross Carbohydrate Free Formula - soy 
based carbohydrate free formula 

• Used in milk protein allergy 
• Used when carbohydrates must be very limited due to low caloric needs 

• KetoVolve™ (Nutr-e-volution) 
• Bland flavored powder 

• KetoVie™ 4:1 (CamBrooke Therapeutics™) 
• Available in chocolate and vanilla flavors 
• Ready-to-feed liquid 

 

The labels for KetoCal®, KetoVolve™ and KetoVie™ indicate these products are intended for 

use with children ages from 1 year plus.  



Modular Products 

Lipid 
– Microlipid® (Nestle®) – safflower oil 

emulsion at 4.5 kcal/mL 

– MCT Oil® (Nestle®) – fractionated 
coconut oil at 7.7 kcal/mL  

– Liquigen® (Nutricia®) – MCT 
emulsion at 4.5 kcal/mL 

– Betaquik™ (Vitaflo®) – MCT emulsion 
at 1.89 kcal/mL 

– Carbzero™ (Vitaflo®) – LCT emulsion 
at 1.8 kcal/mL 

– Retail Oils (Olive oil, coconut oil) – 
variable caloric density 

 

Carbohydrate 
– SolCarb powder (Solace®) – 

carbohydrate powder – maltodextrin 
-  3.75 kcal/g 

– Polycal™ powder (Nutricia®) – 
carbohydrate powder – maltodextrin 
– 3.84 kcal/g 

Protein 
– Beneprotein® (Nestle®) – whey 

protein powder – 6 gm protein in 7 
gm powder 

– Complete Amino Acid Mix (Nutricia®) 
– 100% amino acid powder – 8.2 g 
protein in 10 g powder 

 

A variety of modular products may need to be added to ensure 

nutrient needs are met and ketogenic ratios are correct. 



Supplementation 

• Diet deficient in: 

– B Vitamins 

– Vitamin C 

– Calcium, zinc, phosphorous 

– Fiber 

– Trace minerals 

– Carnitine, selenium 

• Supplement with carbohydrate free 
multivitamin and mineral supplement  

Kossoff, et al. Epilepsia. 2009;50:304-17. 



Estimating Calories Protein & 
Fluid 

Calories 

• Dietary Reference Intake 
(DRI) + Activity Factor (AF) 
– Can use WHO, Schofield… 

• 3 day food record 
– Important to compare 

estimated needs with food 
record and growth history 

• No calorie restriction 

• Use clinical judgment 
regarding patients with 
obesity and failure to 
thrive 

Protein & Fluid 

Protein 

• RDA 

 

Fluid 

• Maintenance fluid 
calculation 

• No fluid restrictions 

• “Fluid Requirement” 
– Keep fluid level the same 

every day 

 



Calculating Dietary Units 

Food Science:  

• 1 g fat = 9 kilocalories 

• 1g protein and 1 g carbohydrate= 4 kilocalories 

Ratio  Calories per Dietary Unit Example 

2:1 22 (2X9) + (1X4) =22 

3:1 31 (3X9 )+ (1X4) =31 
 

4:1 40 (4X9 )+ (1X4) =40 
 

5:1 49 (5X9) +(1X4)=49 
 



Diet Calculation 

• By dividing the dietary units of a given ratio 
into the determined total calories (age x 
calories per kg) 

• The total grams of protein, carbohydrate, and 
fat in a given ketogenic diet can be 
determined. 

 



Example of Calculation 

• 5 year old female 

– Wt: 17.7kg (45%)  

– Ht 108 cm (50th%) 

– BMI 50th% 

• Based on 3 day food record and EER for 
healthy children = 85-90kcals/kg  

– 1500 calories per day 

• Team determined patient will go on 4:1 

 

 



Diet Calculation 

• Divide 40 into total 
calories 

– 1500/40= 37.5 Dietary 
Units 

• Multiply Dietary Units 
by fat grams in ratio  

– 37.5 x 4= 150 

• CHO/Pro  = Multiply the 
dietary units by 1  

– 37.5 x1= 37.5 

• Protein: determined by 
RDA 

– 5 year old = 1.1g/kg x 
17.7= 19.5g/day 

• Carbohydrates: 
Obtained by subtracting 
protein amount above  

– 37.5- 19.5 =18 g 
carbohydrates 

 



Diet Prescription 

• 1500 calories/ day 4:1 

 

– 150 grams fat per day 

– 19.5 grams protein per day 

– 18 grams carbohydrates per day  

 

– This can then be divided into 3 meals and 2-3 
snacks or 4 even meals 

• Replicate prior feeding regimen 

 

 



Other Considerations for Diet 
Calculation 

• Sugar alcohols 

• Dietary fiber 

• Carbohydrate from medications 



Keto Admission 

• JHH Admission Protocol 

– 4 families at a time 

– Admission 3 days 
(Monday-Wednesday) 

– Education Daily  

– Blood Glucose levels 
monitored 

– Urine ketone levels 
• Blood ketone levels  

• Typical process: 

– Initiate KD slowly: 

– 24 hour fast (optional, 
but usually done) 

– Goal ratio at 1/2 calorie 
strength for 24 hours 

• Eggnog or ketogenic 
formula until full strength 

– Advance to Full Strength  
• With actual food 

 



Daily Education 

Day Topics Covered 

Monday MD review 

Diet basics 

Side Effects 

Diet initiation schedule 

Meet with floor team/nurses 

Tuesday RD: The basics of the  ketogenic diet 

Meal Plan Guidelines 

Social worker meeting 

Wednesday Ketogenic Computer program  

What to do when your child gets sick 

Parent lecture 

Weighing and measuring foods 

Learning how to read recipes 

 



Potential Side Effects 

• Constipation 

• Poor growth 

• Osteopenia/ osteoporosis 

• Kidney stones 

• Hyperlipidemia 

• Vitamin and mineral deficiency  



Kossoff, et al. Epilepsia. 2009;50:304-17. 



Follow-up 

• Generally every 3 months for the initial year 

– Infants seen in 1 month 

– Labs at each visit 

• CMP, Fasting lipid panel, urinalysis, Vit D, selenium 

• Medications usually not changed the first 
month 

• Frequent phone and email contact in between 
clinic visits 

• At our center, all management through the 
keto team from now on… 



Summary 

• Ketogenic diet involves time and dedication on 
the dietitians part 

– But not difficult  

• Requires a team  

– Physician, RN, Pharmacy support…  
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 for 1 credit hour please visit: 

 

  www.NutriciaLearningCenter.com 
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For question on this Webinar or Nutricia’s products, please email: 

NutritionServices@nutricia.com 

or call: 

1-800-365-7354 
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