The Ketogenic Diet
Important Details for surgical procedures/other procedures that require anesthesia
What is it?

A high-fat, low-protein, and very-low-carbohydrate diet used to treat epilepsy which has not responded to antiseizure medications. Its benefit is tied to the production of ketones. It is also used as primary treatment for some inborn errors of metabolism.

General Precautions

· The amount of carbohydrate intake per day has been carefully calculated and measured, to reach a specific ratio of fat to [carbs plus protein], e.g. 2:1, 3:1, 3.5:1, 4:1. An increase in carbohydrates may eliminate ketosis, putting the child at risk for seizures/status epilepticus.

· Approach the ketogenic diet therapy as you would a medication!

· Prepare IV medications in normal saline (not D5W) if safe and compatible

· If medications MUST be in D5W, our nutritionists should adjust the carbohydrate content of the diet to compensate

· Do not change the formulation of home meds. In general, tablet forms have less carbohydrate than syrups or chewables; carb content of meds has been factored into calculations.

· There are reports of increased incidence of propofol infusion syndrome in ketogenic diet patients--Avoid propofol
NPO procedures

· For patients on a clear liquid diet, sugar-free and calorie-free clear liquids may be given.  Up to 8-10 ounces of UNFLAVORED pedialyte may be given in a 24 hour period.  Blood glucose should be monitored every 4 hours while on clear liquid diet. 
· If glucose is <40 and symptomatic

· Give 15 ml apple juice with ice chips OR 3 oz. unflavored Pedialyte

· Wait 15 mins and recheck until >40 mg/dL

· Dextrose-free IVFs if needed

· If glucose<25

· Give 30 ml apple juice with ice chips OR 5 oz. unflavored Pedialyte

· Wait 15 mins and recheck until >40 mg/dL

· Dextrose-free IVFs if needed
· For patients that are NPO, only IV solutions that are DEXTROSE-FREE may be given.  Monitor blood glucose every 2 hours while NPO.  

· If glucose is <40 and symptomatic

· Give 40 ml D5% solution

· Wait 15 mins and recheck until >40 mg/dL

· If glucose<25

· Give 75 ml D5% solution

· Wait 15 mins and recheck until >40 mg/dL
Laboratory norms
· Glucose is normally 55 to 75 mg% 
· Goal CO2 is >= 16 mmol/L

· Goal urine ketones is 80-160 mg/dL (3+-4+ on urine ketone sticks), or serum beta hydroxybutyrate 4-6 mmol/L or 40 to 60 mg/dL (but takes a week to come back)
Possible complications and what to do
· Constipation

· Rectal suppositories, Fleet enema, Miralax okay to use (see www.charliefoundation.org for a list of no/low-carbohydrate meds)

· Vomiting
· If related to KD, usually occurs early after initiation of the diet

· Check for hypoglycemia, dehydration, excess ketosis, acidosis, constipation (in addition to general medical causes)
· Parents should have “sick-days” instruction sheet

· Sugar-free clear fluids as much needed or Pedialyte 8 to 10 oz/day max

· IVF’s without dextrose if needed

· Resume meals at full fluid, half strength food
· Dehydration

· Diet causes diuresis

· Goal spec grav is <1.025

· Encephalopathy
· Check for hypoglycemia, dehydration, excess ketosis, acidosis
· Concern for inborn error of metabolism? Check lactate, NH3, urine organic acids, carnitine, acylcarnitine

· Hypoglycemia

· If glucose is <40 and symptomatic
· Give 15 ml apple juice with ice chips OR 3 oz. unflavored Pedialyte

· Wait 15 mins and recheck until >40 mg/dL

· Dextrose-free IVFs if needed

· If glucose<25

· Give 30 ml apple juice with ice chips OR 5 oz. unflavored Pedialyte

· Wait 15 mins and recheck until >40 mg/dL

· Dextrose-free IVFs if needed
· Excess ketosis

· Symptoms include rapid panting, irritability, increased heart rate, facial flushing, unusual fatigue, and vomiting 

· Give 2 tablespoons of juice or 1 ounce of unflavored Pedialyte

· If symptoms persist after 15-20 mins, give 2nd dose of juice/ Pedialyte

· Dextrose-free IVFs if needed ?

· Metabolic acidosis

· If CO2 is 12-16

· Assess hydration and hydrate if needed
· If well-hydrated and symptomatic, give CytraK or decrease ratio
· Check CO2 q6 to 8 hrs until stable or symptoms resolve

· If CO2 is <12

· Hydrate if needed

· CytraK 1-2 meq/kg/day 
· Eval for etiology (e.g. Inborn error of metabolism or renal tubular acidosis) 
Less Common or Long-term Complications

· Hyperlipidemia

· Nutritional deficiencies (cardiomyopathy)

· Kidney stones

· Risk factors include family history, carbonic anhydrase inhibitors, dehydration

· IVFs, cytraK

· Osteoporosis

· Bruising (related to abnormalities in platelet function)
Resources

1) Laura Cramp, Dietitian 202-476-4619, pager 0335, or Dana Casendino, Dietitian 202 476 5985, pager 4359. On call dietitian pager 8688  
2) On-call neurologist at CNMC (ask operator 202-476-5000 to page)
3) www.charliefoundation.org for list of carbohydrate-low or carb-free meds

