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1922 - 2017
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YOU

Should Everyone Be Tested?

ABSOLUTELY NOT!
Only those concerned

about their future!

Joseph R. Kraft, MD, MS, FCAP




Hyperinsulinemia and
Insulin Resistance:

“They are not combatants.
They are one and the same.”

y

Dr. Joseph R. Kraft, MD, MS, FCAP
1922 - 2017

Chairman, Department of Clinical Pathology and Nuclear Medicine,
St._loseph’s Hospital 1962-1990 (appointed Chairman Emeritus on retirement)
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The Kraft “Diabetes In Situ” Test

Kraft Patterns - The Earliest Diagnosis of Diabetes

|. Drink 75g Glucose...
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2. Measure the Insulin Response over time...
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Kraft Pattern |- Euinsulinemia (Non-Diabetic)

Kraft Patterns - The Earliest Diagnosis of Diabetes

wn
o

=
=
=
=
=
=
w
>
e
-
o
=
-
D
£




Kraft Pattern 2, 3, 4 - Hyperinsulinemia (Diabetes in Situ)

Kraft Patterns - The Earliest Diagnosis of Diabetes
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Kraft Pattern 2, 3,4 - Hyperinsulinemia (Diabetes in Situ)

Kraft Patterns - The Earliest Diagnosis of Diabetes
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“The Earliest Laboratory Diagnosis for
Diabetes” - Dr. Joseph R. Kraft
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ull-blown T2D
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And did you know...

That 49%-52% in the US are now...
pre-Diabetic or Diabetic.

Pre-Diabetic = Diabetic = Insulin Resistant = Hyperinsulinemic

Menke A, et al. JAMA.2015;314(10):1021-1029. doi:10.1001/jama.2015.10029.



~ And did you know...

Using Kraft’s test, probably >65% would have

Hyperinsulinemia / Diabetes In Situ

~ MenkeA, et al. JAMA.2015;3 .1021-1029. doi:10.1001/jama.2015.10029.



did you know...

“Those with cardiovascular disease not
identified with diabetes... are simply
undiagnosed” - Dr. Joseph R. Kraft

Using Kraft’s test, many more would have
Hyperinsulinemia / Diabetes In Situ -

9.doi:10.1001/jama.2015.10029.
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Diabetes and Heart Disease — Terrible Twins

Screening for dysglycaemia in patients with coronary artery disease as
reflected by fasting glucose, oral glucose tolerance test, and HbA1c: a
report from EUROASPIRE IV--a survey from the European Society of
Cardiology

European Heart Journal, 02/12/2015 Evidence Based Medicine Clinical Articla
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Diabetes and Heart Disease — Terrible Twins

Screening for dysglycaemia in patients with coronary artery disease as
reflected by fasting glucose, oral glucose tolerance test, and HbA1c: a

report from EUROASPIRE IV--a survey from the European Society of
Cardiology

European Heart Journal, 02/12/2015 Evidence Based Medicine Clinical Articla

+_Using all screening tests together, 1158 ] 20%

« Screening according to the ADA crteria for FPG + HbA1c identified 2643 as having a ‘high

nsk for diabetes’



Diabetes and Heart Disease — Terrible Twins

Screening for dysglycaemia in patients with coronary artery disease as
reflected by fasting glucose, oral glucose tolerance test, and HbA1c: a

report from EUROASPIRE IV--a survey from the European Society of
Cardiology

European Heart Journal, 02/12/2015 Evidence Based Medicine Clinical Articla

« Screening according to the ADA crteria for FPG + HbA1c identified 2643 as having a ‘high

nsk for diabetes’



Cardiology

CVD Burden in U.S. Expanding Faster Than Expected

— 2015 saw levels once projected for 2030, report says

The growth in cardiovascular disease has outpaced expectations, reaching a prevalence of
A415% 1n 2015 -- 15 years ahead of schedule, according to a report from the American
Heart Association (AHA).

'S0 In short, the burden of CVD 1s growing faster

than our ability to combat it he said -- and the

projections suggested 1t will get worse.




What about Hyperinsulinemia/IR

versus Cholesterol
...as cause of CVD?
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PART 2

Paths to Hyperinsulinemia / IR



Endocrine transmission
GIP, GLP-1, gastrin, secretin,
cholecystokinin, peptide Yy

Meural transmission
Vagus, sympathicus, enteric

nerves, portal glucose sensors

Circulating substrates
Glucose, aminoacids,

fatty acids

Intestinal microbial
composition
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eratives — and the Incretin Effect

What drives up GIP?
|. Carbohydrate (glucose)
- especially refined

2. Fat + glucose combo
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eratives — and the Incretin Effect

What drives up GIP?

|. Carbohydrate (glucose)
- especially refined

2. Fat + glucose combo
...but not Fat on it’s own

'K Cells™.
".g l P ’.
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1T INSULIN ! Pancreatic Function
11 Adipose Storage ‘ s | Satiety




Bypass Surgery outcomes tell us!?




astric Bypass Surgery outcomes tell us?

Roux-en-Y Gastric Byp

ery on GLP-I, GIP in Patients with Type 2 Diabetes Mellitus



What can Gastric Bypass Surgery outcomes tell us?

Roux-en-Y Gastric Byp

<K Cells "
“GIP

. L
.....

» GIP, GLP-1 & PYY resolve Blood Glucose
control — way ahead of weight loss

» The “Diabetic” GIP to GLP-| & PYY ratio
is reversed — signaling is restored

Effect of Modified Roux-en-Y Gastric Bypass Surgery on GLP-I, GIP in Patients with Type 2 Diabetes Mellitus
Gastroenterology Research and Practice Volume 2015
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|ed Mice? Or does it
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Refined Grains make FAT Humans!?

Maximal GIP Response to Different Breads

GIP

Maximal INSULIN Response to Different Breads
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Postprandial glucose, insulin, and incretin responses to grain products in healthy subjects Am | Clin Nutr 2002;75:254—-62
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> It wasn’t the “fiber”.
> It wasn’t the “gastric emptying” effect.
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Postprandial glucose, insulin, and incretin responses to grain products in healthy subjects Am | Clin Nutr 2002;75:254—-62




Refined Grains make FAT Humans!?

Maximal GIP Response to Different Breads

GIP

Maximal INSULIN Response to Different Breads
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> It wasn’t the “fiber”.
> It wasn’t the “gastric emptying” effect.

» It was simply the cellular structure of the food particles.

v

hasd

Postprandial glucose, insulin, and incretin responses to grain products in healthy subjects Am | Clin Nutr 2002;75:254—-62
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‘The Insulin Resistance / Hyperinsulinemia Journey
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PART 3
The Power of the CAC Score

The Ultimate Test for CVD Presence



“We Stand on the Shoulder’s of Giants...”

Bruce Brundage

Cardiologist

Former Professor David Geffan
School of Medicine UCLA

Harvey S. Hecht

Cardiologist
Professor Mount Sinai Medical
Centre New York

Arthur Agatston

Cardiologist
Associate Professor of Medicine
University of Miami

Doug Boyd
Physicist, Inventor of CAC Technology

Former Professor of Radiology (Physics)
UCSF

John A. Rumberger

Cardiologist
Princeton Longevity Centre

Matthew ]. Budoff

Cardiologist
Professor of Medicine UCLA
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The CT Scan — and the CAC Score
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The CT Scan — and the CAC Score
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Framingham Versus Calcium Scoring & CAC

Muddy Waters: AND WITH YOUR CAC SCORE?

Framingham
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Framingham Versus Calcium Scoring & CAC

Muddy Waters: AND WITH YOUR CAC SCORE?

Framingham
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Framingham Versus Calcium Scoring & CAC
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Framingham Versus Calcium Scoring & CAC
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Muddy Waters: AND WITH YOUR CAC SCORE?

Framingham

Risk Score 0 |-80 81-400 | 401-600 >600

10%

-

MUIDDY FRAMINGHAM TAKES & GUESS...
THE CALCIUM SCAN SEES THE DISEASE.



2005 St Francis Heart

est test, across all the

Predicted ~ | 0X Risk with CAC > 100Vs CAC < 100 (after RF adjustment, and CRP failed)

2008 MESA

Predicted ~8X Risk with CAC > 100Vs CAC < 100 (after RF adjustment)

2003 Kondos et Al

Predicted ~7X Risk with CAC > 170 Vs CAC < 170 (after RF adjustment)

2005 Taylor et al

Predicted ~ | 2X Risk with CAC > 0Vs CAC < 0 (after RF adjustment, and CRP failed)

2005 Yeboah et al

CAC beat all predictors as always (CIMT, brachial flow dilation etc. failed again).

2008/2010/2012
Pencina/Polonsky et al

CAC re-classiﬁed ~60% of people...20% became High-Risk, 39% became Low-Risk
(CAC blew away CIMT and other predictors by a full order of magnitude)

Budoff et al 2009

CAC = | to 10 showed 20x more first-year events vs. CAC = 0 (note factor changes over time...!)

Raggi/Greenland et al
2000/2010

CAC > 400 had 4.8% cardiac events per year, versus 0.1% for CAC = 0.
Greenland et al verified CAC = 0 had 0.1% events over 3-5 years,independent of Risk Factors...
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And what about CAC Score progression ??
Yearly CAC Score Increase High (more thanl5%)

Starting Score
100-1000

3.5 Years Pass by...

“Progression of Coronary Artery Calcium and Risk of First Myocardial Infarction in Patients Receiving Cholesterol-Lowering Therapy”
Paolo Raggi, Tracy Q. Callister, Leslee J. Shaw. Arterioscler Thromb Vasc Biol, 2004. DOI: 10.1161/01.ATV.0000127024.405 1 6.ef
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CAC Score is now obligatory for all US
presidents and all Astronauts




Iterates

Mortality rate (per 1000 person-years) with increasing coronary artery calcium (CAC) scores
according to burden of risk factors (RFs).

v

More “Risk Factors™

CAC=0

~ WCAC1-100
 CAC 101-400

W CAC>400

9,805 4,558 2,123

CAC:

=~ _..which it does

CAC:

Total 18,819 10,093 8,754 6,386

Khurram Nasir et al. Circ Cardiovasc Imaging. 2012;5:467-473



doesn’t LDLc corre

e Why do autopsy studies of the correlation between the extent of ¢ Why did Kronmal et al. [12] find among approximately 2900
coronary atherosclerosis and serum cholesterol yield null individuals that the relative risk of incident coronary artery cal-
results? The answer that the blood samples, mostly from acci- cium associated with LDL was only 1.03 per 10 mg/dL and barely
reached statistical significance (lower CI 1.01) whereas both
HDL and triglycerides exhibited much stronger associations?

e Why did Hecht et al. [7] fail to find no correlation between LDL

and the coronary calcium percentlle (carrelatmn COEfﬁC]EIlt 0.06 .
- Hor plat chowing no hle carrelation) for 204 Why were Takamivya et al. [15] unable to find an assomatmn

. Why do studies that looked for a correlation between TC or LDL J-
and the progression of atherosclerosis find no statistically signif-
icant association [12,16-24]? All 10 studies involved EBT/CAC

LDL and the calcium score with Spearman correlation coeffi- asymptomatic individuals judgec .
cients near zero? Multivariate analysis gave an odds ratio of = ficient=0.07 and 0.08, respectively). Even the correlation coeffi-

1.005 for LDL [9].

e Why in a study of 177 asymptomatic patients of intermediate
risk of CHD did Ramadan et al. [14] find a null result
(OR=1.022, p =0.361) for the odds of positive coronary calcifi-
cation outcome and LDL in a multivariate model? The group
studied had a wide range of both LDL levels and calcium scores.

e Why for adults with familial hypercholesterolemia, did Jensen et
al. [11] find that age-adjusted coronary calcium scores were not
associated with cholesterol levels as assessed by either scatter
plots or correlation coefficients?

e Why did Arad et al. [10] in the St. Francis Heart Study find no
correlation (r=0.03, p =0.15) between LDL levels and coronary
calcium scores in 4903 asymptomatic individuals?
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WRAPUP
“Striking at the Root”

What would | personally prioritise?
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