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OBESITY

Trends in the prevalence of obesity (BMI >= 30 kg/m2) among U.S. adults aged 18 yr or
older, Behavioral Risk Factor Surveillance System (BRFSS)

Ford, E. S. et al. J Clin Endocrinol Metab 2008;93:s1-s8 WE JOURNALOF
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DIABETES

Diabetes and Gestational Diabetes Trends Among Adults
in the U.S., BRFSS 1990, 1995 and 2001
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Mokdad AH, Ford ES, Bowman BA, et al. Prevalence of obesity, diabetes,
and other obesity-related health risk factors, 2001. JAMA 2003 Jan 1;289(1).



Current Problem - Chronic Diseases

Metabolic Syndrome ({Waist Circ, dyslipidemia,
1BP, dysglycemia,
tinflammation)
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Diabetes
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Dietary Dilemma
Relationship of saturated fat intake to Coronary Heart
Disease Before 1970

Mancini and Stamler ; Nutr Metab Cardiovasc Dis (2004) 14:52-57
(Keys A Circulation (1970) 41 (Suppl. 1): 1-211)



Relationship of Saturated Fat Intake to
Coronary Heart Disease

Risk Ratio Risk Ratio

Study or Subgroup IV, Random, 95% Cl Year IV, Random, 95% ClI

Coronary Heart Disease
Shekelle et al{17) 1.11[0.91,1.36] 1981 ™
McGee et al(g)’ 0.86[0.67,1.12] 1984 —
Kushi et al(13) 1.33[0.95,1.87] 1985 —
Posner etal(16) 0.921[0.68, 1.24] 1991 -
Goldbourt et al(35)7 0.86 [0.56, 1.35] 1993 T
Fehily et al(28) 1.57[0.56,4.42] 1994
Ascherio et al(4)’ 1.11[0.87,1.42] 1996 T
Esrey et al(6) 0.97[0.80,1.18] 1996 -1
Mann et al(32) 2.77[1.25,6.13] 1997
Pietinen et al(15) 0.93[0.60, 1.44] 1997 N
Boniface et al(5)’ 1.371.17,1.60] 2002 -
Jakobsen et al(B)’ 1.03[0.66, 1.60] 2004 B
Oh et al(33) 0.97[0.74,1.27] 2005 -1
Tucker etal(18)’ 1.22[0.31,4.77] 2005
Xu etal(10) 1.91[0.31,11.84] 2006
Leosdottir et al(14) 0.95[0.74,1.21] 2007 -
Subtotal (95% CI) 1.07 [0.96, 1.19] ?

Heterogeneity. Tau®*=0.02; Chi*= 2554, df=15(P=0.04); F=41% 50 05 052
Test for overall effect: Z=1.22 (P=0.22) ‘ '
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Siri-Tarino et al. Am J Clin Nutr (2010)



Hazard Ratios for Myocardial Infarction
for Danish Men (N= 25,149 for 12 y)
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Jakobsen MU et al. Am J Clin Nutr (2010)



Multivariate risk
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Risk of Coronary Heart Disease in
Italian Women on High and Low Gl
Carbohydrate intake (n=32,578 for 7.9 y)
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Sieri S et al. Arch Intern Med (2010)
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Hyperglycemia (high 2-h blood glucose or HbAlc¢) 1s
associated with all-cause and CVD mortality
in non-diabetic populations

 Helsinki Policeman Study (Pyorala et al. 1979)

* The Framingham Study (Singer et al. 1980)

» The Whitehall Study (Fuller et al. 1983)

e The Chicago Heart Study (Pan et al. 1986)

» The Rancho Bernardo Study (Park et al. 1996; Barrett-Connor et al., 1998)
* Hoorn study (De Vegt et al. Diabetologia, 1999)

« ARIC study (Vitelli et al. 1997)

» Meta-analysis DECODE study (Lancet 1999)

« EPIC-Norfolk (Khaw et al. 2001)

* The Cardiovascular Health Study (Smith et al. 2002)

°....many morc now




Guidelines for Management of
Postprandial Glucose

e“Postmeal and postchallenge hyperglycemia are

independent risk factors for macrovascular disease.” (Level
1+)

®“A variety of both non-pharmaciological (i.e. low glycemic
load (Level 1+) and pharmacologic (Level 1++) therapies
should be considered to target postmeal plasma glucose.”

International Diabetes Federation (2007).




Postprandial Metabolism and Oxidative Stress

Vessel wall stress

Hyperglycaemia Hyperlipidaemia

‘Oxidative’ stress ‘“Toxic’ remnants

Labile glycation Lipolysis products — FFA 1
Activation of coagulation
Endothelial dysfunction

Ciriello, 2003




Oxidative Stress & Acute Glucose Fluctuations
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Postprandial glucose fluctuation - T increased oxidative stress.

Monnier et al. JAMA 2006




Failure of Cardiovascular Benefit with Intensive
Diabetes Control by Rosiglitazone or Polypharmacy
(ACCORD, ADVANCE, VADT)

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JUNE 14, 2007 VOL, 356 NO, 24

Effect of Rosiglitazone on the Risk of Myocardial Infarction

and Death from Cardiovascular Causes

Steven E. Nissen, M.D., and Kathy Wolski, M.P.H

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ‘

Intensive Blood Glucose Control and Vascular
Outcomes in Patients with Type 2 Diabetes

The ADVANCE Collaborative Group*

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812

JUNE 12, 2008 VOL. 358 NO. 24

Effects of Intensive Glucose Lowering in Type 2 Diabetes

The Action to Control Cardiovascular Risk in Diabetes Study Group*

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

Glucose Control and Vascular Complications
in Veterans with Type 2 Diabetes

William Duckworth, M.D., Carlos Abraira, M.D., Thomas Moritz, M.S.,
Domenic Reda, Ph.D., Nicholas Emanuele, M.D., Peter D. Reaven, M.D.,
Franklin J. Zieve, M.D., Ph.D., Jennifer Marks, M.D., Stephen M. Davis, M.D.,
Rodney Hayward, M.D., Stuart R. Warren, J.D., Pharm.D., Steven Goldman, M.D.,
Madeline McCarren, Ph.D., M.P.H., Mary Ellen Vitek, William G. Henderson, Ph.D.,
and Grant D. Huang, M.P.H., Ph.D., for the VADT Investigators*



STOP-NIDDM Trial:

N= 1,386 subjects with Impaired Glucose Tolerance
(high risk of developing diabetes)

~50% of subjects received acarbose (x-glucosidase
inhibitor, | rate of glucose absorption).

RESULT: | 36% progression to diabetes

Chiasson J-L, Josse RG, Hanefeld M, et al. JAMA 2003;346:393.



STOP-NIDDM Tral:

CV events

CV Events
Acarbose

! 49% RR

Chiasson J-L, Josse RG, Hanefeld M, et al. JAMA 2003;346:393.



Glycemic Index

Low vs. High GI Foods:



Some low GI food

Steel cut oats

Barley

Pasta

Parboiled rice

Lentils

Chick peas

Dried beans
Pumpernickel breads
Pita Break Finland Rye
Little Stream Quinoa



Blood Glucose Increments after Spaghetti, White and
Wholemeal Bread (n=9)

Blood Glucose (mmol/L)

Time (h)

& Spaghetti
—m— White Bread

Wholemeal Bread

Jenkins et al. Diab Care 1983;6:155-9



GI & GL and Blood Glucose Response

Glucose Concentration (mmol/L)
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GI & GL and Area Under Curve Blood Glucose

Glycemic Response of Tested Foods
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GI & GL and Blood Insulin Response

Insulin Concentration (pmol/L)
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GI & GL and Area Under Curve Insulin Glucose
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Glycemic Load and Cereal Fiber Intake in Women

Relative Risk

And Risk of Type II Diabetes
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Multivariate RR of CHD according to body mass index
(BMI) and Glycemic load (GL): 10y of follow-up in the
Nurses Health Study (n=65,000).

Liu et al. Am J Clin Nutr. 2000 Jun;71(6):1455-61.



Glycemic index and HDL-cholesterol
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Frost et al. Lancet 1999;353:1045-8



Glycemic Load and C-Reactive Protein

BMI > 25

BMI <25

244 women of the Women’s Health Study Liu et al. Am J Clin Nutr 2002;75:492-8



Low vs High GI Diet: a Meta-Analysis
% Difference in Glycated Proteins

%

Gilbertson et al. 2001
Komindr et al. 2001
Giacco et al 2000
Luscombe et al 1999
Jarvi et al 1999
Lafrance et al 1998
Frost et al 1993
Wolever et al 1992
Wolever et al 1992
Fontvieille et al 1992
Brand et al 1991
Jenkins et al 1991
Fontvieille et al 1988
Collier et al 1988

-35 -25 -15 - 5 15

- OVERALL RESULT

Mean %difference in 14 studies = -7.4% (Cl -8.8 t0 -6.0%)

Brand-Miller et al, Diabetes Care 2003;26:2261-67



Low GI Diet in Diabetes Control:
Effectiveness Study (n=210)

Study Design



Recommended Study Foods

Low GI Diet
(Test)

High Cereal Fiber Diet
(Control)

Pasta (al dente)

Potato (baked, mashed)

Parboiled rice

White / Brown rice

Beans, Chickpeas,
Lentils

Vegetable soup

Pumpernickel bread
(Dimpflmeier)

Whole wheat bread

Barley

Rye crackers

Bulgur

Whole wheat crackers

Oatmeal

Bran flakes

Red River cereal

GI<70

Shredded Wheat

GI =80




Low Glycemic Index Diets and
Diabetes Control

Control Test

Energy (kcal) 1,648 1,664
Fat (%) 29.4 32.6
SFA 8.9 9.1
MUFA 11.6 12.9
PUFA 5.9 6.5
Cholesterol (mg/100kcal) 145 143
Protein (%) 21.0 21.5
Carbohydrate (%) 48.1 44 4
Fiber (g/1000 kcal) 16.5 19.7

Gl 84 70

Jenkins DJ, Kendall CW et al. JAMA 2008.



HbA1c (%)

HbA1c (intent to treat, n=210)
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Jenkins DJ, Kendall CW et al. JAMA 2008.



Fasting glucose (mg/dL)

Fasting Glucose

High Cereal Fiber

— Low Glycemic Index

P=0.022
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Week
Jenkins DJ, Kendall CW et al. JAMA 2008.



Body weight (kg)

Body Weight (kg)

High Cereal Fiber
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— Low Glycemic Index
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Jenkins DJ, Kendall CW et al. JAMA 2008.



HDL-C (mg/dL)
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Jenkins DJ, Kendall CW et al. JAMA 2008.



LDL/HDL-C
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Jenkins DJ, Kendall CW et al. JAMA 2008.



Diastolic BP (mmHg)

Diastolic BP

High Cereal Fiber

- Low Glycemic Index
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Jenkins DJ, Kendall CW et al. JAMA 2008.



Summary

« Pasta and other low glycemic index
foods appear to have metabolic benefits
for individuals with type 2 diabetes
treated with oral agents.

» Part of the effect appears to be slowing
carbohydrate absorption. The effect of
altering the rate of nutrient delivery
requires further investigation.



Thank you for your attention



