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Obesity & diabetes epidemics 

Ketones and keto-adaptation defined

Keto-adaptation reverses prediabetes & diabetes

Beyond obesity & diabetes 

FOR TODAY



Scientific consensus: diabetes is a chronic irreversible disease

25%
U.S. adults >65 y 

w/ diabetes

72%
U.S. Adults 

overweight or 

obese

52%
U.S. adults 

prediabetes or 

diabetes







Intake 

Dietary 

Carbs
 A disease of insulin resistance defined 

by some combination of hyperglycemia 
& hyperinsulinemia 

 Characteristics:

•Insulin Resistance = Carb Intolerance

•Inherited condition triggered by over-
consumption of carbs

• Inflammatory antecedents

• Correlated with but not caused by  
obesity

 Current treatment paradigm

• Give 60 g carbs/meal

• Use medications to maintain 
euglycemia
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Principle of Human 

Carbohydrate Intolerance

 Stems from >2 million years of evolution when most 

humans had limited exposure to sugars/starches 

 Now that carb-based foods are ubiquitous, most of us 

show signs of metabolic dysfunction 

 For a few, a modest ↓ carbs suffices to prevent overt 

illness 

 But in many, metabolic correction requires greater 

carb restriction that results in KETO-ADAPTATION



Identical twins 
exercised twice a day 
(9 days out of 10) for 
93 days (daily deficit 
of 624 kcal/d) 

Bouchard and Tremblay. J Nutr. 1997 May;127(5 suppl):943S-947S
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Obesity & diabetes epidemics 

Ketones and keto-adaptation defined

Keto-adaptation reverses prediabetes & diabetes

Beyond obesity & diabetes 

FOR TODAY



Carb restriction to ↑ ketones >0.5 mmol/L

Moderate, not high, protein (15-20% of energy expenditure)

Sodium, potassium, magnesium, zinc nutriture are critical to well-being 

and function

A weight maintenance ketogenic diet is necessarily high fat

Not all dietary fat are equal (MUFA & SFA are preferred cellular fuels; 

PUFA are essential but like fat soluble vitamins are poorly tolerated at high 

intakes)

Saturated fats should be embraced rather than avoided

Dietary cholesterol is not a health risk

Satiety is a robust indicator of appropriate dietary energy intake

Most either contradict current conventional wisdom 

or are unknown to mainstream healthcare 
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Ketogenesis

Displace glucoseTG
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Possible direct 

effects on insulin 

resistance









Median life spans (days) 

Control = 886

Low-Carb = 943

Ketogenic = 1003



Ketogenic 

Diet

High-Carb 

Diet

↑2x

Keto-Adaptation

happens when you are in nutritional 

ketosis over consecutive weeks; 

the full spectrum of adaptations may 

take months/years.
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…ancient metabolic blue print hard-wired 

into our genetic code over a couple million 

years of human evolution.

…associated with broad spectrum health 

benefits. 

Keto-Adaptation



Obesity & diabetes epidemics 

Ketones and keto-adaptation defined

KeKeto-adaptation reverses prediabetes & diabetes 

Beyond obesity & diabetes

FOR TODAY



Keto-

Adapted 
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Insulin 
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T2D

Disease Robust 

Health

Carbs Carbs
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Volek et al. Lipids. 2009 Apr;44(4):297-309. Epub 2008 Dec 12
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Results after 3 months in 40 subjects with metabolic syndrome randomized to 

either a ketogenic or low fat diet (Forsythe et al. 2008). 



Obese T2D fed 2 diets for 3 wk

Diets matched for energy (650 kcal) 

and protein but carbohydrate was low 

(24 g) or high (94 g)

Fasting and OGGT glycemia lower after 

Ketogenic diet

Hepatic glucose output (HGO) 22% 

lower after Ketogenic diet

Strong correlation between plasma 

ketones and HGO

Ketones

Glucose

AJCN 1996;63:110-5



Inpatient study in obese T2D 

Fed ketogenic(<20 g CHO/d) 

diet for 2 wk

Plasma glucose 7.5 to 6.3 

mmol/L

Hemoglobin A1c 7.3 to 6.8%

Highly significant improvements 

(75%) in insulin sensitivity 

(euglycemic hyperinsulinemic

clamp)

Ann Intern Med 2005;142:403-11





JMIR Diabetes. 2017;2(1):e5, published March 7, 2017.



N = 378

262 with type 2 diabetes 

(T2D)

116 with pre-diabetes

Location

Greater Lafayette, Indiana

T2D Mean Characteristics

Starting age: 54 yrs

Starting BMI: 41 kg/m2

Starting weight: 257 lbs 

(117 kg)

67% female

Patients

CLINICAL TRIAL



For the N=262 T2DM participants at 10 wk.  Intent to treat analysis & completers analysis.

Average reduction in HbA1c (from 7.6 to 6.6)1.0

Eliminated or reduced insulin87%

Reduced HbA1c < 6.5*56%

Of completers experienced clinically significant weight loss of >5%75%

Completed Virta protocol91%

Average reduction in triglycerides 20%

* 48% Reduced A1c < 6.5 and eliminated all diabetes medications or used metformin 

only

Key Results
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1-year Outcomes



Obesity & diabetes epidemics 

Ketones and keto-adaptation defined

Keto-adaptation reverses prediabetes & diabetes 

Beyond obesity & diabetes

FOR TODAY



Cancer

Type-2 Diabetes

Pediatric Obesity

Fatty Liver

Parkinson Disease

Alzheimer’s Disease

Type-1 Diabetes

Autism

Polycystic Ovary Syndrome (PCOS)

Epilepsy

Adult Obesity

Hypertension/Vascular Function



Zach Bitter

American 100 Mile Track 

Record Holder (11:40:55)

Mike Morton

American 24-hr Distance 

Running Record (172 Miles)

Tim Olsen Wins
2012 Western States 100

Chris Froome

Tour de France Champion



Fat Adapted Substrate Oxidation in Trained Elite Runners



Take a deeper look into the keto-adapted athlete

Figure 2. Habitual diets.

HCD

Protein 
15%Fat 

25%

Carb 60%

Fat 
70%

Protein 
20%

Carb 10-12%

LCD



0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

0 1 2 3

HCD LCD

P
ea

k 
Fa

t 
O

xi
d

at
io

n
 (

g/
m

in
)

X = 0.67

X = 1.54



SUMMARY

1. Ketosis & keto-adaption are natural, if not preferred,

metabolic states for humans

2. Because it gets at the root problem, sustained nutritional

ketosis has broad applications for managing diseases

that manifest from insulin resistance

3. T2D and prediabetes are reversible

OSU Conference on Carbohydrate Restriction & Nutritional Ketosis

(Aug 16-17, 2018)

• International experts from a variety of disciplines:
-Aging/Longevity -Ketones as signals

-Cancer -Inflammation/oxidative stress

-Type 1 and 2 diabetes -Exogenous ketones

-Neurology -Obesity/dyslipidemia

-Performance -Epidemiology


