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1980 J Am Diet Assoc. 1980 Sep;77(3):264-70.
Effects of high-protein, low-carbohydrate dieting on plasma lipoproteins and body weight.
Larosa JC, Fry AG, Muesing R, Rosing DR.
Twenty-four obese but otherwise normal men and women were followed for: Two weeks on their usual food intake; eight weeks on a 
high-protein, low-carbohydrate diet; and then again for two weeks on their usual diet. During this time, several metabolic parameters 
were measured bimonthly. The high-protein, low-carbohydrate dieting resulted in substantial weight loss, probably due to a combination 
of salt and water loss, as well as caloric restriction. Plasma triglycerides fell as well. Significant increases occurred in LDL-cholesterol, uric 
acid, and free fatty acid levels. HDL-cholesterol levels failed to rise despite significant weight loss, indicating that the previously reported 
relationship between HDL-cholesterol and weight may be dependent, in part, on the composition of the diet.

2002

Volek et al. Metabolism 2002;51:864-70.
Westman et al. Am J Med 2002;113:30-36..

Taboo on studying low carb/keto diets

https://www.ncbi.nlm.nih.gov/pubmed/7410754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Larosa%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=7410754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fry%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=7410754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Muesing%20R%5BAuthor%5D&cauthor=true&cauthor_uid=7410754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rosing%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=7410754


Outpatient Randomized Controlled Trials for Obesity

* p <0.05 for between-groups comparison. 
For Gardner, comparison was the Zone diet.

Duration Low-fat Low-carb 
Reference N (mo) (kg) (kg)

Brehm 2003† 42 6 -3.9 -8.5*

Yancy 2004‡ 119 6 -6.5 -12.0*

Samaha 2003† 132 6 -1.9 -5.8*

Foster 2003† 63 6 -5.3 -9.7*

Foster 2003† 63 12 -4.5 -7.3

Stern 2004‡ 132 12 -3.1 -5.1

Dansinger 2005§ 160 12 -3.0 -2.1

Gardner 2007§ 311 12 -1.6 -4.7*



Obesity RCTs ≥12 months: Low Carb vs Low Fat

Bueno NB, Br J Nutr, 2013.



Low Carbohydrate
Ketogenic Diet

Orlistat + Low Fat Diet

LCKD vs. Diet and a Drug

Yancy WS Jr, Arch Intern Med, 2010.

n=146

VA outpatients



Body of evidence surpasses FDA Phase 3 requirements for approval of new drugs.

That is, if it were a drug it would be FDA approved!

www.PHCuk.org/RCTs

RCTs Comparing Low-fat to Low-carb Diets



2014 2021



Very Low Carbohydrate Diet in the Algorithm 
Guideline of the Obesity Medicine Association

Energy consumption intended to cause negative calorie balance and loss 
of fat mass

Low-calorie diets:
1,200-1,800 kcal/day

Restricted fat diet

Low-fat diet: 
<30% fat calories

Very low-fat diet: 
<10% fat calories

Restricted 
carbohydrate diet

Low-glycemic diet:

Low-carbohydrate 
diet

50-150 grams/day

Very low 
carbohydrate diet
<50 grams/day
(with or without 

nutritional ketosis) 

Very low-calorie diets: 
Less than 800 kcal/day

Physician 
supervision 

recommended

Recommended 
for shorter 
durations

Full meal-
replacement 

programs



1923

Osler Textbook of Medicine

Quantity of food required by a 

severe diabetic patient 

weighing 60 Kg: 

Carbohydrate 10 grams per 

day

Low Carb Diets and Diabetes, 1923



Very Low Carbohydrate Diet Supported by the 
American Diabetes Association







The basics: High-carb food spikes blood glucose level
13

High-carb,
low-fat

Low-carb,
high-fat

Minutesafter eating

Bloodglucose

The Food Revolution documentary by Dr Andreas Eenfeldt



Obesity&type2diabetes have a common cause: excessive dietary carbs
14

The carbs–glucose–insulin–fatcycle

Increased  
blood  
sugar

Increased  
insulin  

secretion

Increased  
fatstorage

Lowblood  
sugar

Low  
energy& 

mood  
swings

Carb  
cravings

CARB
INTAKE

Serious side effect:
chronic inflammation



Nutritional Ketosis: fatty acids mainly used for fuel (energy)
and ketones used in the placeof glucose

15

Ketogenic eating triggers ketosis

Reduction in dietary carbohydratesignalsliver
touse fat and to convert fat intoketones

▪ Fat is from either food or body’s fat tissue

In nutritional ketosis, there is no ketoacidosis

▪ Very small amounts of insulin dampen ketones

▪ Ketones not used are excreted by the kidneys

Safe &desirable

▪ Brain prefers ketones over glucose

▪ Babies are born in state of ketosis



Not all low-carb diets are ‘keto’
16



“Going keto” is simple

Tasty, satiating, affordable…
and good for you!
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EAT AS MUCH AS YOU WISHOF THESE

Meat:Beef, lamb, veal, pork, ham, bacon, any game meat.

Poultry: Chicken, turkey, duck, pheasant or other game birds.

Seafood: Any fish or shellfish including salmon, halibut, cod, oolichan, crab,
prawns, clams, oysters, mussels, squid, octopus, any smoked, dried or plain
canned fish or seafood (not cured with sugar), roe and roe-on-kelp.

Eggs: whole eggs (do not eat whites without yolks).

LIMIT THESE UNTIL DIABETES IS IMPROVED ORELIMINATED

Saladgreens:2 cups a day. Any leafy vegetable including lettuce or other salad  
greens, parsley, spinach, the tops of green onions, sprouts, fiddleheads,  
seaweed. (If it is a leaf—you can eat it.)

Vegetables:1 cup (measured uncooked) a day. Vegetables that grow above the  
ground, including asparagus, beet greens, bok choy, broccoli, Brussel sprouts,  
cabbage, cauliflower, celery, chard, Chinese cabbage, cucumber, eggplant, green  
beans, kale, leeks, mushrooms, peppers, spinach, string beans, squash, tomatoes,  
turnips, wax beans and zucchini.

YOU MUST EAT VEGETABLES EVERY DAY

Limited amounts of cheese, cream, oils, mayonnaise, olives,  
avocado, etc.



NO SUGAR
22

Not always obvious where it’s “hiding”



Grains,pasta&starches =sugar
23



Fruits& nuts =“nature’s candy”
24

Agro-engineered for sweetness – that is, sugar



Farmer’s market vs fast food

No processed foods vs deli meats

No artificial sweeteners vs artificial sweeteners

▪ Only stevia?

What about “food quality”?
26

The top priority always is a nutritious LCHF diet

Grass-fed beef vs grain-fed beef
Lose the bread
& ketchup



Unlearning almost 
everything you’ve been 

told is good & bad

23

KETO



Yes, you can succeed!
Even iftakes some

effort

You don’t need a magic wand  
to “reprogram” your mind

39



Bhanpuri et al. Cardiovasc Diabetol 2018, 17:56.

Nutritional Ketosis: 
Everything gets better 
except…



Keto Addresses Insulin Resistance and the Metabolic Syndrome

Cardiometabolic Risk Factors Total/LDL-cholesterol
“old normal”

Metabolic Syndrome
“new keto-normal” *

Elevated LDL-cholesterol  -

Elevated Total cholesterol  -

Elevated Triglycerides - 

Reduced HDL-cholesterol - 

Abdominal obesity - 

Elevated blood pressure - 

Elevated blood glucose - 

*Reaven GM. Am J Med 1976;60:80-8.
*Volek JS. Lipids 2009;44:297-309.



Keto is therapeutic &preventivebeyondobesity &diabetes

Traumatic  
brain injury

Glycogen  
Storage  
Disease  

(McCardle’s)

Epilepsy  
GERD  
PCOS  

NAFLD  
IBS

Strong evidence

CancerAlzheimer’s  
Disease  

sometimes called  
type 3 diabetes

Evolving evidence

38



Excess blood glucose & insulin   inflammation & toxicity   many diseases
28



Internet Keto



“Keto Diet” 

The Ketogenic 
Diet for Epilepsy 

Paleo/Primal

LCHF/LCKD

• Macro focus

• Ketone levels 

• Food quality

• “Grass-fed beef” 

• Carb restriction

• Total carbs or net 

Not “Keto” metabolism

“Nice if you can”

For children with epilepsy

Internet Keto



#10 Measuring Ketones is not Required



#9 Macro Calculation is not Required



#8 Medium Chain Triglyceride Oils or 
Ketone Drinks or Pills are not Required



#7 Fasting is not Required



#6 Nuts, Nut flour, and Nut Butter are NOT OKAY

NO ALMOND FLOUR

NO PEANUT BUTTER



#5 Vegetables are not Unlimited



#4 Use “Total Carbs,” not “Net Carbs”



#3 Artificial Sweeteners are not Forbidden



#2 Expensive, “Clean” Food is not Required



#1  Cheese, Fats and Oils are Limited



 Any hidden carbs?

 Did you have a keto lapse?

 Any new meds from another doctor?

 Being a bit impatient?

 Success path not a straight line with exact 
timelines

“Keto is not working for me!”
41

Mmmm, let’s figure out why



If at least one applies:
Insulin
Blood-glucose-control medication
High blood pressure 
BMI over 50

 See medical provider who knows keto!
Society of Metabolic Health Practitioners
Obesity Medicine Association
Duke Keto Medicine Clinic 919-471-

8344 

Otherwise, two options

 Guided program with trained coaches
e.g., Adapt Your Life Academy Keto Made 
Simple Masterclass
(www.adaptyourlifeacademy.com)

 Do-it-yourself
Must learn what’s factual & be very self-
motivated – lots of misinformation, 
especially in Facebook

42

Where do you start?



ERIC C. WESTMAN, MD MHS
Duke Keto Medicine Clinic

Keto Salt Lake
April 15, 2022

THE THERAPEUTIC BENEFITS OF 

A LOW CARB / KETO LIFESTYLE


	The Therapeutic Benefits of a Low Carb / KETO Lifestyle
	Disclosures
	1980
	Outpatient Randomized Controlled Trials for Obesity
	Obesity RCTs ≥12 months: Low Carb vs Low Fat
	Slide Number 6
	Slide Number 7
	2014
	Very Low Carbohydrate Diet in the Algorithm Guideline of the Obesity Medicine Association
	Low Carb Diets and Diabetes, 1923
	Slide Number 11
	Slide Number 12
	Slide Number 13
	The  basics:  High-carb  food spikes  blood  glucose  level
	Obesity & type 2 diabetes  have  a  common  cause:  excessive  dietary  carbs
	Nutritional Ketosis:  fatty acids mainly used for fuel (energy)�and ketones used in the place of glucose
	Not  all  low-carb  diets  are  ‘keto’
	Slide Number 18
	Slide Number 19
	Grains, pasta & starches =  sugar
	Slide Number 21
	What about “food   quality”?
	Unlearning almost everything you’ve been told is good & bad
	Yes, you can        succeed!
	Slide Number 25
	Keto Addresses Insulin Resistance and the Metabolic Syndrome
	Keto is therapeutic & preventive beyond obesity & diabetes
	Excess blood glucose & insulin    inflammation & toxicity    many diseases
	Internet Keto
	Internet Keto
	#10 Measuring Ketones is not Required
	Slide Number 32
	Slide Number 33
	Slide Number 34
	#6 Nuts, Nut flour, and Nut Butter are NOT OKAY
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	#1  Cheese, Fats and Oils are Limited
	“Keto is not working for me!”
	Where do you start?
	The Therapeutic Benefits of a Low Carb / KETO Lifestyle

