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Topics

• History and concept behind the modified 
Atkins diet
– Why do I call it “modified”?

• How to do it
• Myths
• Side effects
• Those crazy food labels
• What’s new in 2011?

– KetoCal and other new research to come
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The Ketogenic Diet: Basics

• 90% calories are fat
– 4:1 ratio of fat: carb+protein 

(grams) most common

• Fluid and calorie-limited
• Foods weighed on gram scales

• Typically started in the hospital 
over 4 days

– 24-hour fasting period optional

• Mostly used for children
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6-Month Seizure Reduction from Ketogenic Diet

<50%

Seizure-free

90-99%

50-90%
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• 2001: parents of patients on the ketogenic 
diet very long periods able to “wing it”…
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History of the “MAD”

• 2001: parents of patients on the ketogenic 
diet very long periods able to “wing it”…

• First patient (age 7) started de novo: March 
21, 2003.  Seizure-free by March 23.

– Dr. Atkins dies in a tragic accident April 8

• Case series of 5 patients: Dec 2003

• Robert Atkins Foundation funds first formal 
pediatric MAD trial – Sept 2003- May 2005



115 (42%) of 272 children and adults with 
>50% seizure reduction to date
– 26 (10%) became seizure-free

Kossoff Neurology 2003; Kossoff Epilepsia 
2006; Kang Epilepsia 2007; Kossoff Epilepsy 
Behav 2007; Ito Brain Dev 2007; Kossoff 
Epilepsia 2008; Carrette Clin Neuro 
Neurosurg 2008; Weber Seizure 2009; Porta 
Seizure 2009; Slaughter Epi Research 2009; 
Kumada J Child Neurol 2009; Kossoff J Child 
Neurol 2010, Kumada Brain Dev 2011, Smith 
Epilepsia 2011
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Are these diets alike?  YES!!!

• Low carbohydrate, high fat 
diet with similar foods

• Can be used long-term
• Weight loss can occur
• Induces urinary ketosis
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• No calorie restriction

• No fluid restriction 

• No hospital admission (taught in clinic)

• No weighing of foods on gram scales

• No fasting required

• Parents can do it with their child

Are these diets different?  YES!!!

Presenter
Presentation Notes
Eric



How is it “modified”?

• High fat foods strongly 
encouraged

• High fat foods are 
allowed

Modified AtkinsAtkins “by the book”
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How is it “modified”?

• High fat foods strongly 
encouraged

• Carbs 10-20 grams per 
day indefinitely

• Weight loss not the goal 
– eat ad lib

• High fat foods are 
allowed

• Carbs 20 grams per day 
just 1st 2 weeks

• Weight loss is the goal 
– watch calories

Modified AtkinsAtkins “by the book”
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“Modified Atkins Diet 101” 
Month One

• Baseline CMP, CBC and lipid profile
• Send a 2-day food record before starting
• Go shopping (and surfing)

• Take a daily multivitamin and calcium
• 10 grams of any carbohydrates per day

– 15 g/day for teens; 20 g/day for adults
• Eat lots of high fat foods, plenty of carb-free fluids

• Check ketones twice weekly; weight weekly
• Leave medications unchanged
• Avoid low-carb store products first month
• Call your keto team in one month for an update
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Multivitamins
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AAdduulltt  AAttkkiinnss  DDiieett  CClliinniicc  SSaammppllee  MMeennuu  

  SUNDAY  MONDAY  TUESDAY  WEDNESDAY  THURSDAY  FRIDAY  SATURDAY 

 
Breakfast 
 
 

 
Decaf Coffee with  
Half & Half 
 
Bacon 
 
Scrambled Eggs 
 
 

 
Herbal Tea 
 
Ham & Cheddar 
Cheese Omelet 
 
 

Decaf Coffee with 
Half & Half 
 
Sausage Links 
 
Fried Eggs 
 
 

Decaf Coffee with 
Half & Half 
 
Poached Eggs 
 
Tomato with 
Cheddar Cheese 

Water 
 
Vegetable & 
Mozzarella Cheese 
Omelet with Green 
Peppers and 
Mushrooms 
 
 

Herbal Tea 
 
Grilled Ham Steak 
 
Scrambled Cheese 
Eggs with 
Cheddar Cheese 
 
 

Decaf Coffee 
with Half & Half 
 
Steak & Eggs 

 
Lunch 

 
Water 
 
Roast Chicken breast 
 
Salad – Romaine 
lettuce, cucumber, 
mushrooms & Italian 
dressing 
 
 

 
Club Soda 
 
Fried Chicken 
   Wings 
 
Celery Sticks 
 
Blue Cheese 
dressing 
 

 
Water 
 
Bunless Double 
Cheeseburger 
 
Lettuce 
Tomato 
Mayonnaise 
 
Dill Pickle 

 
Water 
 
Shrimp & Scallops  
 
Steamed Snow 
Peas 
 
 

 
Club Soda 
 
Chicken Cobb Salad  
‐ Chicken Breast, 
Romaine lettuce, 
Cucumber, Boiled 
Egg, & Blue Cheese 
dressing 
 
 

 
Diet Soda 
 
Sautéed  
Beef & 
Vegetables 
(Green Peppers & 
Mushrooms) 

 
Water 
 
Braised Short 
Ribs 
 
Salad – Romaine 
lettuce, tomato, 
alfalfa sprouts & 
Blue Cheese 
dressing 

 
Dinner 
 
 

 
Diet Soda 
 
Broiled Salmon 
 
Steamed Broccoli with  
Cheddar Cheese 

 
Water 
 
Sirloin Steak 
 
Salad – Romaine 
lettuce, bacon bits, 
1 boiled egg & 
Italian dressing 
 

Diet Soda 
 
Fried Pork Chops 
 
Buttered Green 
Beans 

Diet Soda 
 
Roasted Turkey 
Breast 
 
Spinach Salad with 
Mushrooms & 
Italian dressing 

Water 
 
Seared Tuna Steak 
 
Steamed Asparagus 

Club Soda 
 
Roast Duck 
 
Steamed Spinach 

Water 
 
Grilled Sea Bass 
 
Steamed 
Buttered 
Cauliflower  

Total Carbs  15 g  13 g  12 g  12 g  12 g  12 g  13 g 
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How to check ketones

• Purchase- KetoStix
• Dip the reagent end of 

the strip into urine 
specimen collected in 
a clean cup.

• In 10-15 seconds, 
check color against 
color chart

• Check twice a week
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“Modified Atkins Diet 101” 
Month 2+

• 15-25 grams of carbohydrates per day
• Don’t need to check ketones regularly

– Once per week is OK

• Check weight weekly
• Can reduce medications if desired
• Start using low-carb store products if desired
• Visit and labs at 3-4 months if it’s helping
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How long should a child stay on the diet?

• As long as necessary!!!!

• Think of your own personal goals and expectations
– Less seizures?
– Fewer medications?
– Milder seizures (less ER visits)?
– Weight loss?
– Driving?

• Usually after 2 years, we’ll try to wean the diet
– Not necessarily true for teens and adults
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Things I’ve heard lately that aren’t 
necessarily true…

• Adults will not be compliant with the MAD
• If you’re not doing well, cut your daily carb count
• A meal plan with recipes is needed
• If the MAD doesn’t work, it doesn’t mean the KD 

won’t work – try it
• The MAD makes medications more potent/toxic – 

get rid of them to make it work
• Fruits are not allowed
• Splenda/Nutrasweet is not allowed
• There are less side effects than the KD…
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Side Effects: MAD

• Constipation*
• Weight loss
• Decreased vitamins and calcium daily vitamin 

supplements
• Acidosis and over-ketosis*

– Lightheadedness, dizziness, nausea, stomach ache,  
headache, fatigue drink orange juice

• Kidney stones*
• Hyperlipidemia monitoring of fasting lipids, 

decrease saturated fats

*make sure to drink plenty of fluids and avoid 
dehydration
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Baseline 6 months P value
Weight (kg) 34.0 33.7 0.96

ALT 21 26 0.30

AST 27 28 0.54

CO2 23 22 0.36

BUN 12 17 0.01

Creatinine 0.5 0.5 0.92

Cholesterol 192 221 0.06

HDL 65 69 0.79

LDL 108 130 0.15

Triglycerides 82 84 0.56

Kossoff EH, et.al. Epilepsia 2006;47:421-4.
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The Food Label – Nutrition Facts

• Serving Size
• Servings per container
• Carbohydrate
• Subtract Fiber ONLY
• Include sugar alcohols                                          

in carb count
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KetoCal®
• Powdered or liquid formula 

with slight vanilla taste

• 4:1 ratio

• 2/3 of a cup powder + 8 oz of 
warm water will make a ~400 
kilocalorie drink
– Can be flavored 
– Better chilled

• Can be incorporated into 
recipes as a flour substitute, 
too

• Liquid has more convenience 
(recent survey)
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Study Protocol

• 30 children
• Open-label, prospective design

– Modified Atkins diet - 10 grams/day
– Supplemental 60 g/day KetoCal ®

• Only for the first month

• Visits at baseline, 1 month, 2 months
• Labs, rating scale, food record at each visit

• Study funded by Nutricia
• Completed September 2009
• Published February 2011 in Journal of Child 

Neurology



Results: 1-month Outcomes

• 24 (80%) with >50% seizure reduction
– Historical – 37 of 64 (58%) p=0.03

• 11 (37%) with >90% seizure reduction
– Historical – 12 of 64 (19%) p=0.05

• No correlation with age, seizure type, frequency
• Slight correlation with male gender (p=0.05)



Results: 2-month Outcomes

• 21 (70%) with >50% seizure reduction
– Historically – 38 of 79 (48%) p=0.03

• 13 (43%) with >90% seizure reduction
– Historically – 15 of 79 (19%) p=0.01

• 8 of 30 (27%) had >25% increase in seizures 
between 1st and 2nd month
– Historically, that occurred in 10 of 50 (20%), p=0.39



Tolerability

• Rating of MAD:   7.2 / 10

• KetoCal ®
– Rating 5.3 / 10
– 87% drank it as shakes
– 47% chose to restart it after the study ended



Why did it work?

• No effect on ketosis or tolerability…but….

MAD-KC MAD p value

Ketogenic ratio 1.8:1 1.0:1 0.0002

Fat (grams) 195 114 0.0001

Carbohydrates 

(grams)

15 10 0.001

Protein (grams) 101 107 0.61

Calories 2.290 1.572 0.0008





• 27 patients from 4 countries
• 10 (37%) had at least 10% improvement after making the 
switch to the full ketogenic diet
• 5 became seizure-free – ALL had Doose syndrome…

• If the child was not better at all with MAD…they did not get 
better with the KD
• Suggests the KD is a “higher dose” of dietary treatment







Future projects

• Expanding the use of the MAD to resource-poor 
countries worldwide

• Adults

– Adults via email contact only…

• Non-epilepsy uses
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