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Keto Diet Breakdown

• Diet allows body to produce small fuel molecules 
called “ketones”

• Used as full when blood sugar (glucose) is in short 
supply

• Ketones produced when you eat few carbs and 
moderate amount of protein

• Liver produces ketones from fat

• Body switches fuel supply to run mostly on fat
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http://www.els.net/WileyCDA/ElsArticle/refId-a0003819.html



Foods to eat and avoid
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https://www.dietdoctor.com/low-carb/keto



Keto Diet Promises
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https://www.dietdoctor.com/low-carb/keto
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Common Keto Diet Criticism 
• Can lead to ketoacidosis which can cause death

• Lose muscle instead of fat

• Cause heart damage

• Cause flu like symptoms

• Initial weight loss is mostly water

• Can cause “funky” breath

• Cause brain fog

• Can be emotionally exhausting
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https://www.healthline.com/health-news/keto-diet-is-gaining-popularity-but-is-it-safe-121914#1 https://www.health.com/weight-loss/keto-diet-side-effects



Short and 
Long term 
effects of 
keto diet Comparison 

of keto diet 
to low 

calories diet

Is keto diet 
cause for 
medical 
concern

What does the research say?
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Keto short and long term effects: Study Design

• Objective
• Determine effect of a 24-week ketogenic diet

• Approach
• 83 patients

• BMI > 35 kg/m2

• High glucose

• High Cholesterol 

• Measuring

• Body weight

• Body mass index

• Total cholesterol

• Low density lipoprotein cholesterol

• High density lipoprotein cholesterol

• Triglycerides

• Fasting blood sugar

• Urea

• Creatinine

• Timepoints

• 8 weeks

• 16 weeks

• 24 weeks
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Dashti, H.; C Mathew, T.; Hussain, T.; Asfar, S.; Behbahani, A.; Khoursheed, M.; M Al-Sayer, H.; Y Bo-Abbas, Y.; Al-Zaid, N., 2004; Vol. 9, p 200-5.



• Initial 12 weeks
• Carbohydrate: 20 g – 30 g

• Green vegetables & salad

• Protein: 80 g – 100 g

• Meat, fish, fowl, eggs, shellfish, cheese

• Polyunsaturated and monounsaturated 
fats

• Included but low

• Micronutrients

• Given in capsule form once per day

• Final 12 weeks
• Additional 20 g carbohydrates

8

Keto short and long term effects: Patient Diet

Dashti, H.; C Mathew, T.; Hussain, T.; Asfar, S.; Behbahani, A.; Khoursheed, M.; M Al-Sayer, H.; Y Bo-Abbas, Y.; Al-Zaid, N., 2004; Vol. 9, p 200-5.
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Body Weight
• Normal levels (using avg height & weight)

• Men: 54 – 73 Kg
• Woman: 47 – 64 Kg

• High levels may cause
• High blood pressure
• High cholesterol
• High blood sugar
• Heart disease

Body Mass Index 
• Normal levels: 18.5 – 25 Kg/m2
• High levels may cause

• High blood pressure
• High cholesterol
• High blood sugar
• Heart disease

Keto short and long term effects: Results

Dashti, H.; C Mathew, T.; Hussain, T.; Asfar, S.; Behbahani, A.; Khoursheed, M.; M Al-Sayer, H.; Y Bo-Abbas, Y.; Al-Zaid, N., 2004; Vol. 9, p 200-5.
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Triglycerides
• Type of fat found in blood
• Normal levels: 0.45 – 1.71 

mmol/L
• High levels may cause

• Pancreatitis
• Stroke
• Heart disease

Cholesterol
• Normal levels: < 5.2 mmol/L
• High levels may cause

• Coronary heart disease
• Heart attacks
• Atherosclerosis

Low Density Lipoproteins
• Transports cholesterol 

throughout body
• Normal levels: < 3.4 mmol/L
• High levels may cause

• Artery constriction

High Density Lipoproteins
• Picks up excess cholesterol 

and takes to liver
• Normal levels: > 0.91 mmol/L
• Low levels may cause

• Artery constriction

Keto short and long term effects: Results

Dashti, H.; C Mathew, T.; Hussain, T.; Asfar, S.; Behbahani, A.; Khoursheed, M.; M Al-Sayer, H.; Y Bo-Abbas, Y.; Al-Zaid, N., 2004; Vol. 9, p 200-5.
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Urea
• Product of ammonia conversion in 

liver
• Normal levels: 2900 – 8200 µmol/L
• High levels may cause

• Heart failure
• Dehydration

• Common for high protein diet

Creatinine
• Created by kidneys and liver 
• Stored in muscles
• Used for energy
• Normal levels: 0.05 – 0.10 mmol/L
• Low levels may be caused by

• Muscle disease
• Poor liver function

Glucose
• Sugar in bloodstream that 

provides energy
• Normal levels: 3.9 – 6.1 mmol/L
• High levels may cause

• Nerve damage
• Blood vessel damage
• Organ damage

Keto short and long term effects: Results

Dashti, H.; C Mathew, T.; Hussain, T.; Asfar, S.; Behbahani, A.; Khoursheed, M.; M Al-Sayer, H.; Y Bo-Abbas, Y.; Al-Zaid, N., 2004; Vol. 9, p 200-5.



• Ketogenic diet is a natural therapy for weight 
reduction in obese patients

• Significant decrease in…
• Triglycerides

• Total cholesterol

• LDL cholesterol

• Glucose

• Significant increase in…
• HBL cholesterol

• Common negative effects due to weight loss 
drugs not observed

• Ketogenic diet over long period is safe
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Keto short and long term effects: Conclusions

Dashti, H.; C Mathew, T.; Hussain, T.; Asfar, S.; Behbahani, A.; Khoursheed, M.; M Al-Sayer, H.; Y Bo-Abbas, Y.; Al-Zaid, N., 2004; Vol. 9, p 200-5.



Keto Diet vs. Low calorie diet: Study Design
• Objective

• Determine effect of keto diet and low calorie 
diet in type 2 diabetic patients

• Approach
• 363 obese patients

• Type 2 diabetics: 102

• Measuring
• Body weight
• Body mass index
• Waist circumference change
• Total cholesterol
• Hemoglobin
• Glycosylated hemoglobin
• Low density lipoprotein cholesterol
• High density lipoprotein cholesterol
• Triglycerides
• Blood sugar
• Urea
• Uric acid
• Creatinine

• Timepoints
• 4 weeks
• 8 weeks
• 12 weeks
• 16 weeks
• 20 weeks
• 24 weeks 13

https://www.angelafordjones.com/benefits-of-the-ketogenic-diet/

Hussain, T. A.; Mathew, T. C.; Dashti, A. A.; Asfar, S.; Al-Zaid, N.; Dashti, H. M., Nutrition 2012, 28, 1016-1021.
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Keto Diet vs. Low calorie diet: Patient Diet

Keto Diet 
• Carbohydrate: 20 g

Low Calorie Diet
• Calories allowed: 2200 

Hussain, T. A.; Mathew, T. C.; Dashti, A. A.; Asfar, S.; Al-Zaid, N.; Dashti, H. M., Nutrition 2012, 28, 1016-1021.



Keto Diet vs. Low calorie diet: Results
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: Keto non diabetic
: Keto diabetic
: Low calorie non diabetic
: Low calorie diabetic

Body Weight
• High levels may cause

• High blood pressure
• High cholesterol
• High blood sugar
• Heart disease

Glucose
• Sugar in bloodstream that 

provides energy
• Normal levels: 3.9 – 6.1 mmol/L
• High levels may cause

• Nerve damage
• Blood vessel damage
• Organ damage

Glycosylated Hemoglobin
• Hemoglobin bound to glucose
• Normal levels: 4 – 5.6 %
• High levels may cause

• Low oxygen levels

Hussain, T. A.; Mathew, T. C.; Dashti, A. A.; Asfar, S.; Al-Zaid, N.; Dashti, H. M., Nutrition 2012, 28, 1016-1021.
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Triglycerides
• Normal levels: 0.45 – 1.71 

mmol/L
• Type of fat found in blood
• High levels may cause

• Pancreatitis
• Stroke
• Heart disease

Cholesterol
• Normal levels: < 5.2 mmol/L
• High levels may cause

• Coronary heart disease
• Heart attacks
• Atherosclerosis

Low Density Lipoproteins
• Normal levels: < 3.4 mmol/L
• Transports cholesterol 

throughout body
• High levels may cause

• Artery constriction

High Density Lipoproteins
• Normal levels: > 0.91 mmol/L
• Picks up excess cholesterol 

and takes to liver
• Low levels may cause

• Artery constriction

Keto Diet vs. Low calorie diet: Results
: Keto non diabetic
: Keto diabetic
: Low calorie non diabetic
: Low calorie diabetic

Hussain, T. A.; Mathew, T. C.; Dashti, A. A.; Asfar, S.; Al-Zaid, N.; Dashti, H. M., Nutrition 2012, 28, 1016-1021.
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Urea
• Product of ammonia conversion in 

liver
• Common issues for high protein 

diet
• Normal levels: 2.9 – 8.2 mmol/L
• High levels may cause

• Heart failure
• Dehydration

• Common for high protein diet

Creatinine
• Created by kidneys and liver 
• Stored in muscles
• Used for energy
• Normal levels: 0.05 – 0.10 mmol/L
• Low levels may be caused by

• Muscle disease
• Poor liver function

Uric acid
• Natural waste product filtered by 

kidneys
• Normal levels: 0.12 – 0.42 mmol/L
• High levels may cause

• Gout
• Acid blood or urine

Keto Diet vs. Low calorie diet: Results
: Keto non diabetic
: Keto diabetic
: Low calorie non diabetic
: Low calorie diabetic

Hussain, T. A.; Mathew, T. C.; Dashti, A. A.; Asfar, S.; Al-Zaid, N.; Dashti, H. M., Nutrition 2012, 28, 1016-1021.



• Keto diet effective in lowering type 2 diabetic…
• Body weight

• Waist measurement

• Triacylglycerols

• Keto diet more effective than low calorie diet in 
reducing…
• Body weight

• Glycosylated Haemoglobin

• Triacylglycerols

• Total cholesterol

• Uric Acid
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Keto Diet vs. Low calorie diet: Conclusions

Hussain, T. A.; Mathew, T. C.; Dashti, A. A.; Asfar, S.; Al-Zaid, N.; Dashti, H. M., Nutrition 2012, 28, 1016-1021.



Medical Concerns with Keto diet: Study Design
Objective

• Determine changes in metabolic variables 
in patient undergoing single inhalation 
anesthetics

Approach
• Patients: 3 epileptic children on keto diet

1 child on normal diet

Measuring

• Ketone bodies

• Glucose levels

• Blood gases

Timepoints

• Premedication

• Immediately after anesthesia

• End of anesthesia

• 1 hour postoperatively
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Hinton, W.; Schwartz, R. H.; Loach, A. B., Anaesthesia 1982, 37, 39-42.
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Medical Concerns with Keto diet: Results

Plasma Ketones
• Moderate level of ketosis
• Normal levels: < 0.6 mmol/L
• Keto diet levels: 0.6 – 1.5 mmol/L
• Acceptably high levels: 1.6 – 3.0 mmol/L
• High levels may cause

• Nerve damage
• Blood vessel damage
• Organ damage

Hinton, W.; Schwartz, R. H.; Loach, A. B., Anaesthesia 1982, 37, 39-42.
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Medical Concerns with Keto diet: Results

Glucose
• Sugar in bloodstream that 

provides energy
• Normal levels: 3.9 – 6.1 mmol/L
• High levels may cause

• Nerve damage
• Blood vessel damage
• Organ damage

Case 1 Glucose rise
• Due to stress of tonsillectomy or hypercarbia

Hinton, W.; Schwartz, R. H.; Loach, A. B., Anaesthesia 1982, 37, 39-42.
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Medical Concerns with Keto diet: Results

Peroperative blood gases
• O2 Normal levels: 10.5 – 13.5 kPa
• CO2 Normal Levels: 5.1 – 5.6 kPA
• pH Normal Levels: 7.35 -7.45

• All children acidotic
• Case 1 hypercarbic (CO2 retention)

Hinton, W.; Schwartz, R. H.; Loach, A. B., Anaesthesia 1982, 37, 39-42.



• Ketosis during anesthesia in epileptic/non 
epileptic children aids in prevention of 
operative and postoperative seizures

• Study is old and has small sample size
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Medical Concerns with Keto diet: Conclusions

Hinton, W.; Schwartz, R. H.; Loach, A. B., Anaesthesia 1982, 37, 39-42.



Short and 
Long term 
effects of 
keto diet

Comparison 
of keto diet 

to low 
calories diet

Is keto diet 
cause for 
medical 
concern

Keto Diet Conclusions
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• Additional medical attention is 
required

• Not necessarily bad to be on 
diet while undergoing 
procedures

• Keto diet more effective in 
weight loss

• Keto diet safe fore type 2 
diabetics

• No observable negative long 
term effects of keto diet



Extra slides
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Keto short and long term effects: 
conclusions

• Ketogenic diet acted as a natural 
therapy for weight reduction in obese 
patients

• No side effects of prolonged diet
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Keto short and long term effects in fit 
patients: study design

• Objective
• Characterize effects of a 12-week keto 

diet on participants you trained in 
CrossFit

• Approach
• Participants: 12

• Keto Dieters: 7

• Continued normal diet: 5

• Measure

• Body composition

• Metabolism

• Fitness performance

• Keto Diet 
• Given guidelines and handouts

• Asked to keep food logs 27



Keto short and long term effects in fit 
patients: results
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