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DM Trends Among Adults 
in the United States, 1991 and 2001

1991 2001

Adapted from Mokdad AH et al. JAMA. 2003;289:76-79. 

No Data <4% 4%-6% 7%-8% 9%-10% >10%             





The Evolution of MankindThe Evolution of Mankind
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In women 35-55 years of age in 1976; data adjusted for age.
Adapted from Colditz et al. Am J Epidemiol. 1990;132:501-513. 
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Diabetes, 
Metabolic Syndrome, 

Dyslipidemia, and
Cardiovascular Disease
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The Covariates of underlying Insulin ResistanceThe Covariates of underlying Insulin Resistance

Cause Cardiovascular Disease: Insulin itself does n ot!Cause Cardiovascular Disease: Insulin itself does n ot!
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Central Obesity
· Patients with abdominal obesity are at increased risk for 

diabetes, heart disease, hypertension

· Abdominal fatness can be evaluated clinically by me asuring 
the waist circumference or the ratio of waist circu mference ¸̧̧̧
hip circumference (waist-to-hip ratio or WHR).

· CT and MRI: more accurate than WHR (primarily used  for 
research) 

· A waist  > 40 in. for men, > 35 in. for women = hig h risk.

· Measurements vary according to ethnicity; e.g.  Asi an 
females w/ a waist circumference > 32 in. and males  > 36 in. 
are at higher risk.

from Up-to-Date : 2004
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Visceral Fat Distribution on CT:
Normal vs Metabolic Syndrome

Normal Metabolic 
Syndrome



MuscleMuscle
LiverLiver

Hyperglycemia

Adipose TissueAdipose Tissue

Liver Insulin
Resistance

Adipose Tissue
Insulin Resistance

Muscle Insulin
Resistance

Role of Free Fatty Acids In Hyperglycemia

Adapted from DeFronzo et al. Diabetes Care. 1992;15:318-368.
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Haffner et al. N Engl J Med. 1998;339:229-234.

Type 2 Diabetes is Coronary
Heart Disease(CHD Risk Equivalent)
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Increasing Deaths Due To Diabetes*
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*Diabetes is the 6 th leading cause of death in the United States.
Adapted from Centers for Disease Control and Prevention. Natl Vital Stat Rep. 2001;49:1-116.Diabetes Research Working 

Group. http://www.jdfcure.org/drwg/ Accessed on 5/6/02.
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Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults. 
JAMA. 2001;285:2486-2497.
McFarlane et al. J Clin Endocrinol Metab. 2001;86:713-718.
Parulkar et al. Ann Intern Med. 2001;134:61-71.

Factors Underlying Accelerated Atherogenesis In 
Diabetes, Pre-Diabetes & the Metabolic Syndrome
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Markers of Inflammation in 
Diabetes

• Association observed between DM and
– C-reactive protein
– Serum sialic acid
– Serum amyloid A
– Cortisol
– Interleukin 6 

– TNF-a

• Known predictors of CV disease 
Pickup JC et al. Life Sci. 2000;67:291.
Pradhan AD et al. JAMA. 2001;286:327.
Pickup JC et al. Life Sci. 2000;67:291.
Pradhan AD et al. JAMA. 2001;286:327.
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Macrophage Infiltration of 
Diabetic Atheromata

Moreno PR et al. Circulation. 2000;102:2180.
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CHD IS THE LEADING CAUSE 
OF DEATH IN DIABETES

Goldschmidt et al., in “Platelets”, 2002
Moldovan, et al., Circ Res. 87:378, 2000



Diabetes and Cardiovascular Disease

• Cardiovascular disease (CVD) accounts for 80% of th e mortality in 
people with diabetes 

– 75% due to coronary artery disease (CAD)

– 25% due to peripheral vascular disease (PVD)

• 75% of hospitalizations in people with diabetes are  due to 
cardiovascular events

• Mortality from coronary heart disease (CHD) is twic e as common 
in diabetic patients as in nondiabetic patients 

• The WHO projects CHD as the emerging global epidemi c 





CHD in African Americans
• Studies have demonstrated similar or even lower 

prevalence of obstructive CAD on angiography in 
African Americans

• Despite this, African Americans suffer an excess of  
CHD deaths, suggesting differences in disease 
mechanisms

• Out of hospital cardiac arrests are more common

• African Americans also may have  different clinical  
expressions of CHD than Caucasians

• African Americans develop CAD at an earlier age
than Caucasians

American Journal of Medicine 101(suppl 4A) 4A-19S; 1996



Years of Potential Life Lost to CHD 
by Race and Gender: A Case of Disparity
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THE CLUSTER OF RISK FACTORS 
THAT CHARACTERIZE THESE 

CONDITIONS IS BY NOW WELL-
KNOWN

THE REAL CHALLENGE BECOMES….JUST 
HOW DO WE TREAT THEM AND DO SO 

EFFECTIVELY?



23

Effect of Fast-Food High-Fat Meal on 
Brachial Artery Flow-Mediated Vasodilation

Hours

Egg McMuffin, Sausage

McMuffin, 2 Hash Browns
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Available Therapies for the Metabolic Syndrome
and the Prevention of Type 2 Diabetes

Thiazolidinedione Metformin

Acarbose Lifestyle 
Interventions ACE Inhibitors
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For:  Type 2 Diabetes and Probably
Pre-Diabetes and ? Metabolic Syndrome

Polypharmacy 
is the order of the day

All forms of treatment prevent or reduce complications !!!
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Dietary 
Carboyhydrates

MUSCLE FAT

PANCREAS

INTESTINE

KIDNEY

• Metformin
• TZDs  

Actos/Avandia
• Muraglitazar

• Sulfonylureas/ 
Meglitinides -
Amaryl/Starlix

• DPP4
• GLP-1

Multiple Targets for Diabetes Therapies

LIVER

­­­­ Blood Glucose

­­­­ Insulin 
secretion

­­­­ glucose uptake
and utilization ¯̄̄̄ lipolysis¯̄̄̄ glucose 

output
• Metformin
• TZDs 

Actos/Avandia
• Muraglitazar

• TZDs 
Actos/Avandia

• Muraglitazar

• a a a a glucosidase 
inhibitors- Precose

­­­­ glucose 
excretion

• SGLT2

¯̄̄̄ Blood Glucose

Insulin
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GIVEN WHAT WE KNOW ABOUT THE DISEASE 
AND ITS NATURAL HISTORY—WHAT ARE THE 

PRIORITIES IN DIABETES CARE?

• Earlier detection and identification of the high risk

• Preventionof disease in the first place
• Preservationof beta cell function
• Reduction of CVD risk factors

• Achievement of and maintenance of treatment goals
• Prevention and reduction of complications

• Reduction of CVD event rates, with reduction of 
morbidity and mortality



Multifactorial Intervention
in Type 2 Diabetes: The Steno Study*
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· A1c < 6.5%

· T. Cholesterol < 175

· Triglycerides < 150

· Systolic BP < 130

· Diastolic BP < 80

· Aspirin therapy
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· Significant reduction in 
retinopathy (p=0.02),
nephropathy (P=0.003),
autonomic neuropathy
(p=0.002)

· 20% reduction in all 
C.V. events ( death, non-
fatal myocardial infarcts, 
C.V.A., revascularization, 
amputation ) (p=0.007)

*NEJM:348:383;2003
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Steno-2: Risk factor control

Gæde P et al. N Engl J Med. 2003;348:383-93.
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Steno-2: Effects of multifactorial intervention 
on macro- and microvascular outcomes

Gæde P et al. N Engl J Med. 2003;348:383-93.

*CV death, MI, stroke, revascularization, amputation
†Total fat intake <30%, >30 min exercise 3–5x weekly, 
ACE inhibitor, aspirin, BP <130/80 mm Hg, 
total-C <175 mg/dL, TG <150mg/dL, A1c <6.5%
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TREATMENT ISSUES FOR 
METABOLIC SYNDROME AND DM
ISSUES TO BE ADDRESSED

· Overweight/ obesity

· Hyperglycemia

· High blood pressure

· Dyslipidemia

· Vascular inflammation

· Pro-thrombotic state

Goal: comprehensive risk factor 
reduction with treat-to-target 
approaches for improving 
outcomes

AVAILABLE APPROACHES

· Wt. loss, physical activity; TLC

· TLC; OHDs; incretins; insulin

· TLC; ACEIs, ARBs, other meds

· Statins; fibrates; uptake inhib.

· TLC; ASA; TZDs; Statins

· ASA; Clopidogrel

Goal: address the underlying 
pathophysiology and root causes 
of the problems using optimal 
synergy of actions in meds



Physicians Need to Counsel Patients with 
Diabetes  on Non-Glycemic Risk Factors 

such as Smoking Cessation



SUMMARY

· Even Pre-Diabetes is associated with a 2-3 x CVD ri sk

· Dyslipidemia should be aggressively treated with a statin or 
other drug to ­­­­ HDL and ¯̄̄̄ TG keep the LDL < 70

· Lifestyle changes to lose weight is the  preferred treatment 
option  for Metabolic Syndrome and Pre-diabetes but  
Metformin, TZDs and ACE Inhibitors may prevent Type  2 DM

· The failure of prevention now obligates us to aggre ssively 
pursue treatment of DM using TLC and polypharmacy to  
prevent the cardiovascular disease that is the lead ing cause 
of death in this epidemic disease


