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THE 28 YEAR OLD TIM NOAKES IS A WALKING T2DM 
TIME BOMB WITH PROFOUND INSULIN RESISTANCE
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The Real Meal Revolution is one of the sources 

of dietary information used by the Virta Health 

company whose goal is to ”reverse” type 2 

diabetes mellitus in 100 million persons by the 

year 2015.
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July 2012

163.4 kg
March 2013

78.8 kg

BEFORE AFTER
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WEIGHT LOSS IN 44 YEAR OLD MALE
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HbA1c and number of participants taking insulin, metformin or other T2D medications 

(symbols). Relative size of medication symbols indicates average dose. Pie chart: Proportion 

of participants achieving complete or partial T2D remission at first assessment.
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HbA1c and number of participants taking insulin, metformin or other T2D medications 

(symbols). Relative size of medication symbols indicates average dose. Pie chart: Proportion 

of participants achieving complete or partial T2D remission at first assessment.
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75% of this highly selected group of 

persons with T2DM were able to put their 

diabetes “into remission” as a result of 

information they received from books, the 

internet, social media and other persons 

with T2DM.
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Sami Inkinen and Virta Health represent the 

future of medical care of chronic disease

Goals
• To reverse diabetes in 100 million persons 

with T2DM by 2025

• For Virta Health to become the Amazon of 

medical care
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LINK BETWEEN INSULIN RESISTANCE & CORONARY 
HEART DISEASE

18

Insulin 
resistance

“Inadequate” 
insulin 
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diabetes
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heart 

disease
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(Reaven’s
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Compensatory 
hyper-

insulinemia

Weight gain

Atherogenic dyslipidaemia
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Endothelial dysfunction

Hypertension
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Systemic inflammation

Mitochondrial dysfunction

Impaired exercise performance

Reaven G. Insulin resistance and CHD in non-diabetic subjects. Atheroscler Throm Vasc Biol 2012;32:1754-59

High 
carbohydate 

diet

Increasing insulin resistance
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THREE CRITICAL STUDIES BY DR REAVEN IN THE 1980’s. 

These results document that low-fat, high-carbohydrate diets, containing 

moderate amounts of sucrose, similar in composition to the 

recommendations of the ADA, have deleterious metabolic effects when 

consumed by patients with NIDDM for 15 days. Until it can be shown that 

these untoward effects are evanescent, and that long-term ingestion of 

similar diets will result in beneficial metabolic changes, it seems prudent to 

avoid the use of low-fat, high-carbohydrate diets containing moderate 

amounts of sucrose in patients with NIDDM. 

The results of this study indicate that high-carbohydrate diets lead to 

several changes in carbohydrate and lipid metabolism in patients with

NIDDM that could lead to an increased risk of CAD, and these effects 

persist for >6 wk. Given these results, it seems reasonable to suggest that 

the routine recommendation of low-fat high-carbohydrate diets for patients 

with NIDDM be reconsidered.

In NIDDM patients, high-carbohydrate diets compared with high—

monounsaturated-fat diets caused persistent deterioration of glycemic

control and accentuation of hyperinsulinemia, as well as increased plasma 

triglyceride and very-low-density lipoprotein cholesterol levels, which may 

not be desirable.
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CARBOHYDRATE CONSUMPTION IN METABOLIC 
SYNDROME

“The basic defect in Syndrome X 
is resistance to insulin-meditated 
glucose disposal. If dietary 
carbohydrate is increased in an 
iso-caloric diet, additional insulin 
must be secreted to maintain 
glucose homeostasis…”

Gerald Reaven, 1997.

21

Insulinocentric

model of chronic ill health 

So Reaven understands that 

carbohydrates drive insulin 

secretion in the metabolic 

syndrome/insulin resistance. 

Hence he had to conclude that 

restricting dietary carbohydrate 

should be the key therapy

for this condition.  
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A “healthy balanced diet” must 

minimize insulin secretion at 

all times in those with insulin resistance.
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SIGNIFICANT INDEPENDENT PREDICTORS OF CARDIAC
MORTALITY IN WISE

24

n=748, 85 Events

HR (95% CI) P Value

Hx diabetes mellitus 2.60 (1.64–4.12) <0.0001

Smoking history 2.10 (1.34–3.30) 0.001

Hypertension* 1.96 (1.04–3.70) 0.038

Obstructive CAD 1.71 (1.05–2.80) 0.032

Triglycerides (log) 1.49 (1.04–2.14) 0.030

Age 1.03 (1.01–1.05) 0.007

Ever HRT use 0.60 (0.39–0.94) 0.025

GFR (log) 0.43 (0.28–0.67) 0.0002

*Hypertension defined as SBP >140, DBP >90, or self-reported history of HTN.
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Conclusions

Type 2 diabetes mellitus/insulin resistance is the single 

most important predictor of disease progression in women 

with established  coronary artery disease.

Serum cholesterol concentration is of no predictive value.
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THE PREVALENCE OF ABNORMAL GLUCOSE 
REGULATION IN CHD
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THE PREVALENCE OF ABNORMAL GLUCOSE 
REGULATION IN CHD IS >66%

27

Bartnik M et al. European Heart Journal 2004; 25: 1880-1890

n = 4961 patients with 

coronary heart disease
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glucose 

metabolism

32

Diabetes 

known

31

Diabetes 

new

12

Impaired 

glucose 

tolerance

22

3

Impaired fasting 

glucose



© The Noakes Foundation. Cape Town - 2019.

DR. KRAFT IDENTIFIES NEED TO MEASURE INSULIN 
RESPONSE TO GLUCOSE TOLERANCE TESTS

28

Standard glucose tolerance 

testing misses 78% of those 

who actually have an 

abnormal hyperinsulinemic

response which represents 

early diabetes. Dr. Kraft’s 

glucose tolerance test with 

insulin levels reveals this 

underlying insulin resistance!  
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STANDARD GLUCOSE-BASED DIABETES SCREENING 
VS DR. KRAFT’S INSULIN-BASED DIABETES SCREENING

29

Standard glucose-based 

diabetes screening

Dr. Kraft’s insulin-based 

diabetes screening

Normal

67%

Not normal-

hyperglycemia

33%
Normal

20%

Not normal-

hyperinsulinemia 

80%
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THE FIVE DYNAMIC PATTERNS OF INSULIN SECRETION IN 
RESPONSE TO GLUCOSE INGESTION
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ABNORMAL GLUCOSE TOLERANCE PREDICTS 
OUTCOME FOLLOWING MYOCARDIAL INFARCTION

31
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ABNORMAL GLUCOSE TOLERANCE PREDICTS 
OUTCOME FOLLOWING MYOCARDIAL INFARCTION 

32
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ABNORMAL GLUCOSE TOLERANCE PREDICTS 
OUTCOME FOLLOWING MYOCARDIAL INFARCTION
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Adjusted risks for major cardiovascular events
Variable Hazard Ratio

Abnormal glucose tolerance 4.18

Previous stroke 3.68

Previous myocardial infarction 3.38
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CIRCULATORY
Atherosclerosis 

Cardiomyopathy

Endothelial dysfunction

(microvascular disease and 

peripheral vascular disease) 

Stroke

Thrombosis (DVT)

Hypertension

NEUROPSYCHIATRIC 
Alzheimers / other dementias

Peripheral neuropathy

Retinopathy

Neuro-psychiatric disorders

Parkinson’s disease

Autism

ENDOCRINE
Chronic inflammation

Fatty liver

Obesity

PCOS

SKELETAL
Osteoporosis

GASTROINTESTINAL
Diabetes: Type 2 / Gestational 

Hypertriglyceridaemia

Non-alcoholic fatty liver disease

Ulcerative colitis

CANCER
Breast, ovarian colon bladder, 

pancreas, liver, prostate UROLOGY Nephropathy, erectile dysfunction

Tinnitus

Vertigo

Meniere’s disease

Periodontal disease

INFLAMMATION
Osteoarthritis

Rheumatoid arthritis

Crofts, Zinn, Wheldon & Schofield. Diabesity: (2015). 

THE MEDICAL CONSEQUENCES OF HYPERINSULINAEMIA
AND HIGH CARBOHYDRATE DIETS

36
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Obesity

Calories in/out

Cholesterol

Saturated Fats

Insulin Resistance 

Hyperinsulinemia
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THE MESSAGE OF IGNAZ SEMMELWEIS

39
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The Semmelweis reflex or "Semmelweis effect" is a metaphor 

for the reflex-like tendency to reject new evidence or new knowledge 

because it contradicts established norms, beliefs or paradigms.
41
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82% of all deaths from childbed 

fever (puerperal sepsis) would have 

been prevented if obstetricians had 

adopted Semmelweis’ findings and 

simply washed their hands.

THE MESSAGE 

OF IGNAZ 

SEMMELWEIS

They did not because they could 

not conceive that doctors were 

killing their patients.

Does the same apply to those 

promoting the current nutritional 

guidelines especially for those with 

insulin resistance/T2DM?

COGNITIVE 

DISSONANCE
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South Africa

Diabetes claims around 2,500 leg amputations a year in KZN

11 November 2018 - 15:31 By Iavan Pijoos

KZN health MEC Sibongiseni Dhlomo. (File photo) 
Image: Sunday Times

Diabetes claims around 2,500 leg amputations a year in KwaZulu-Natal, the department of health in the province said on Sunday.

The province's health MEC Sibongiseni Dhlomo sounded the alarm and urged citizens to fight back against diabetes and other non-communicable diseases.

"Diabetes, alongside other non-communicable diseases such as hypertension, heart disease, stroke and others, has exploded and become a major problem,"
he said.

Dhlomo was speaking at the 5km Durban Wellness Festival on the beachfront on Sunday morning.

According to the department, roughly six leg amputations are done per day at government hospitals around KwaZulu-Natal.

"We all must therefore try and increase awareness about these diseases. That is why we are also urging our fellow compatriots to make lifestyle
adjustments.

"Getting engaged in regular exercise, getting rid of bad habits like smoking, and alcohol and substance abuse; and following a healthy and balanced diet,
can delay the onset of diabetes and these other diseases," he said.

He urged everyone to get screened and tested for diabetes at least once a year, especially those with a family history of the sickness.

"Each and every person must know about diabetes. They must know about it more than healthcare professionals.

"Even if you’re diagnosed with diabetes, it should not automatically follow that next year we are amputating your leg. There’s a lot you can do to delay the
onset of complications," Dhlomo said.

43
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This is the advice that we’ve been hearing for 50 years.

Perhaps it’s time to try something new?
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THE HUMAN CHRONIC DISEASE SPECTRUM

45
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Real foods
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Obesity
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BASELINE CHARACTERISTICS OF PARTICIPANTS GROUPED 
ACCORDING TO SEX-SPECIFIC QUARTERS OF GAMMA-
GLUTAMYLTRANSFERASE (GGT)

Variables Q1 Q2 Q3 Q4

Mean body mass index, kg/m2 (SD) 28.6 (6.6) 29.5 (6.8) 31.1 (7.5) 30.3 (7.3)

Mean fasting blood glucose, mmol/l (SD) 5.9 (2.7) 6.2 (2.8) 6.6 (3.3) 6.6 (2.8)

Mean HbAlc, % (SD) 6.1 (1.3) 6.2 (1.3) 6.4 (1.6) 6.4 (1.5)

Mean triglycerides, mmol/l (SD) 1.2 (0.6) 1.4 (0.8) 1.5 (0.8) 1.8 (1.2)

Mean HDL cholesterol, mmol/l (SD) 1.3 (0.3) 1.3 (0.3) 1.2 (0.4) 1.3 (0.4)

Mean total cholesterol, mmol/l (SD) 5.4 (1.1) 5.5 (1.2) 5.6 (1.1) 5.7 (1.3)

Three components or more, n (%) 137 (46.9) 163 (59.9) 212 (66.7) 205 (64.9)

Metabolic syndrome (JIS)

46

Presence of  Non-Alcoholic Fatty Liver Disease         Least              More     Most 
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This group of Capetonians is suffering from 

NAFLD, hyperinsulinaemia and carbohydrate 

intoxication. 

What dietary advice should they receive?

What advice are they likely to receive? 
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“As a physician you give prescriptions every 

month for chronic conditions and you don't 

see any improvements in health; actually, 

things tend to get worse over time. So we 

started to question: as physicians practicing 

recommended guidelines, why aren't we 

seeing the desired improvements in health? 

Why is evidence based medicine not 

working?

DR STEFAN DU TOIT

© The Noakes Foundation. Cape Town - 2016.
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“So we started these group-based lifestyle 

interventions with obese, pre-diabetic and 

diabetic patient and tracked patient outcomes 

with the electronic medical record data -

practice based evidence. And what we found 

was participants' health improved; they 

reduced their need for medication and their 

control improved. And then things took off 

from there...”





These data show that the metabolic syndrome can be 

reversed by a high fat diet as part of a lifestyle 

intervention program, in those with insulin resistance.

This outcome is not produced by 
conventional medical management using 
standard pharmacotherapy.
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VIRTAHEALTH – TELEMEDICINE FOR TYPE 2 DIABETES

52

Sami Inkinen - CEO - VirtaHealth

Can Silicon Valley Cure Diabetes 

with Low Carbs and High Tech? 

Forbes March 8th 2017
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• 60% of patients reversed their Type 2 
diabetes

• 94% of patients reduced or eliminated 
insulin

• 1.3% average HbA1c reduction at 1 year

• 30 lbs (12%) average weight loss at 1 year
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VIRTA HEALTH STUDY: CHANGES IN CVS RISK FACTORS

58

10-year ASCVD ▼
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risk score

Hypertension

Atherogenic
dylipidemia
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Inflammation
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Obesity
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Diastolic Blood Pressure ▼

Systolic Blood Pressure ▼

Triglycerides ▼

Triglycerides/HDL-C ▼

Total Cholesterol/HDL-C ▼
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Total HDL-P ▲
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ApoA1 ▲

ApoB ▼

Total LDL-P ▼

Small LDL-P ▼

LDL-P Size ▲

LDL-C ▼

hsCRP ▼

WBC ▼

HbA1c ▼

Glucose ▼

Insulin (serum) ▼

HOMA-IR ▼

LP-IR ▼

Weight ▼

cIMT ▼

Mean % Improvement From Baseline

Virta Usual Care
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Conclusions 
A T2D intervention combining technology-enabled 

continuous remote care with individualized plans 

encouraging nutritional ketosis has demonstrated 

diabetes status improvement while improving many CVD 

risk factors including atherogenic dyslipidemia, 

inflammation and blood pressure while decreasing use of 

antihypertensive mediations. 
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Conclusions.

One year of a digitally supported 

comprehensive continuous care intervention 

(CCI) significantly improved surrogates of 

NAFLD and advanced fibrosis in patients with 

T2D.
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“Biomedical science – the research that underlies 

our treatments and cures is in deep crisis. Every 

year, American taxpayers spend more than $30 

billion funding it. And half of that work, by some 

estimates is wrong”.
Richard Harris. Rigor Mortis. How sloppy science creates worthless 

cures, crushes hope, and wastes billions. 2017
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The growth of social media and the democratization of access to 

medical information heralds the end of (paternalistic) medicine as we 

currently practice and understand it.

The pending revolution in (wellness) medicine

The future of (wellness) medicine is that patients will control all aspects 

of their interactions with the medical profession. 

The patient will decide when she consults the profession; she will decide 

whom she consults; she will decide what information she accepts and 

what she rejects; and she will decide what is best for her health.
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The biggest change is that patients will choose non-

pharmacological interventions to maintain their wellness. 

This is because pharmacological agents do not produce 

health/wellness and thus they become irrelevant in this new 

health/wellness model. 

The pending revolution in (wellness) medicine


