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Program Overview:

Cardiometabolic disease, which includes diabetes, obesity and coronary artery disease, kills well over 1 

million people in our country each year.  The importance of this learning activity is highlighted by the fact 

that it will serve as an overview to understand how obesity, insulin resistance, and diabetes type 2 relates 

to cardiovascular risk.  Also included will be a discussion on emerging cardiovascular biomarkers and risk 

sensitivity.  Pharmacologic and non-pharmacologic prevention and treatment strategies will be discussed 

in some detail as well.  Lastly, patient education and counseling strategies will be addressed which will be 

followed up with a live 15 minute question and answer session involving all participants

Objectives:  
ÅReview glucose and lipid metabolism in a manner that will enhance the participantsô understanding of vascular inflammation 

and atherosclerotic plaque formation and vulnerability as it relates to cardiovascular risk

ÅDefine and discuss the inherent cardiovascular risk associated with insulin resistance, metabolic syndrome and type 2 DM

ÅIdentify and discuss the most current and effective diagnostic tests relative to early detection of metabolic and 

cardiovascular disease. Discuss the integration and utilization of such tests into evidence-based practice and guideline 

compliance

ÅHighlight the pharmacologic therapies proven to be most effective in managing Cardiometabolic disease. This will include 

discussion regarding the need for strict glycemic control and lipid management. Non-pharmacologic therapies highlighting 

Therapeutic Lifestyle Change (TLC) will also be discussed in some detail

ÅIdentify key-strategies for the future necessary to intervene in order to slow the progression of our nationôs number one 

healthcare epidemic: Cardiometabolic disease
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Speaker: Dr. Ravotti has been a practicing Physician Assistant for over 20 years, with most of his experience being in 

primary care and orthopedics.  He has also been involved with non-steroidal anti-inflammatory research in an industrial 

rehabilitative setting.  Prior to becoming a PA, Dr. Ravotti earned his BS degree at Slippery Rock University in Health 

Education/Athletic Training and taught in the public school systems of Western Pennsylvania.  Dr Ravotti earned his 

Physician Assistant degree from Saint Francis University and graduated in 1984.  He also received his Masters degree in 

Human Resource Management and holds a Doctorate of Health Sciences degree from Nova Southeastern.  Dr. Ravotti is 

currently employed by Abbot Laboratories as a cardiovascular Clinical Science Manager where he focuses most of his 

efforts on the management of dyslipidemia.  He is also an adjunct Assistant Professor at Saint Francis University in the 

Department of Physician Assistant Sciences where he has taught for 22 years

Speaker Disclosure: Dr. Ravotti has no actual or potential conflicts of interest in 

relation to this program

Insanity
Doing the same thing 

over and over again 

and expecting 

different results

Albert Einstein (1879 ~ 1955)
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Causes 

vs. 

Consequences 

of CMD

ü Atherosclerosis (Coronary 

Artery Disease)

ü Type 2 Diabetes

ü Cerebrovascular  Disease

ü Peripheral Artery Disease

ü Obesity 

ü Hypertension

ü Insulin Resistance

Cardiometabolic Disease Prevalence

CVD REMAINS THE #1 KILLER 

OF AMERICANS

V Approximately 1/3 of Adult 

Americans are Obese

V 27 million Americans are 

Diabetic

V 44 million Americans have 

Metabolic Syndrome

National Center for Health Statistics. (2006) http://www.cdc.gov/nchc/hus.htm

Prevalence of CMD

Å Cardiovascular disease accounts for 37% of 

all deaths in the US

Å 20 million Americans have some form of 

CVD

Å $403 Billion = cost of CVD

Å Half of all US Adults have Total-C > 200 

mg/dl

Å 40% have LDL-C > 130 mg/dl

Å 20% have HDL-C < 40 mg/dl

Å 870,000 deaths annually related to CVD

American Heart Association statistics, Circulation, 2006; 13j e85-e151

CVD Burden on Healthcare 

ÅIn 2006, healthcare spending exceeded 

$2 Trillion ($6,700 per person)

ÅHealthcare is 16% of GDP

ÅHealthcare spending is expected to double in 
the next 5 years to $4 Trillion (1 out of $5)

Å75% of spending is on chronic disease (CAD, 
HTN, DM Type 2)

ÅAs this trend continues, healthcare will be 
unaffordable

http://images.google.com/imgres?imgurl=http://www.instablogsimages.com/images/2007/12/18/obesity_58.jpg&imgrefurl=http://www.scienceahead.com/entry/scientists-detect-guilty-genes-behind-obesity/&usg=__1AlRepkmiKXJwerc2kMrKZEx32I=&h=341&w=450&sz=21&hl=en&start=61&itbs=1&tbnid=sSQ7YpYDpRe4UM:&tbnh=96&tbnw=127&prev=/images%3Fq%3DObesity%26ndsp%3D20%26hl%3Den%26sa%3DN%26start%3D60
http://images.google.com/imgres?imgurl=http://www.diabetesresearch365.com/uploaded_images/diabetes-research-365-740711.bmp&imgrefurl=http://www.diabetesresearch365.com/2009/02/diabetes-research-365-ada-is-doing.html&usg=__yO9v6gqanqDebceyfoLJVw56bj4=&h=320&w=480&sz=16&hl=en&start=122&itbs=1&tbnid=rGWnPvwlVBmiZM:&tbnh=86&tbnw=129&prev=/images%3Fq%3Ddiabetes%26ndsp%3D20%26hl%3Den%26sa%3DN%26start%3D120
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Centers for Disease Control and Prevention. National Center for Health Statistics. Available at: 
http://www.cdc.gov/nchs/pressroom/04facts/obesity.htm. Accessed January 25, 2005.

Diabetes: US Trends 2006

V27 million Americans (6.3%)
V(Pennsylvania is 8%)
VDiagnosed: 15.0 million
VUndiagnosed: 6 million
VEstimated 44 million metabolic syndrome 

V1.3 million new adult cases per year 
VRapid growth of high-risk populations 
Å30% of US adults are obese (BMI >30)
Å16% of US children are overweight (BMI >25) 

American Diabetes Association, (2006)

Behavioral Risk Factor Surveillance System, CDC.

(*BMI ²олΣ ƻǊ ŀōƻǳǘ ол ƭōǎ ƻǾŜǊǿŜƛƎƘǘ ŦƻǊ рΩпέ ǇŜǊǎƻƴύ

19961991

2003

No Data <10% 10%-14% 15%-19% 20%-24% 25%

Obesity Trends* Among US Adults

BRFSS, 1991, 1996, 2003

Causes Of Death Annually (2,443,387)

ÅHeart Disease = 870,000

ÅCancer = 557,271

ÅStroke = 162,672

ÅAccidents = 106,724

ÅDiabetes = 73,249

ÅInfluenza/Pneumonia = 65,000

ÅAlzheimers = 58,000

ÅNephritis/Nephrotic Syndrome= 40,000

ÅSepticemia = 33,000

(Estimated that 40% to 50% of deaths have preventable causes)

Source: US Census Bureau

Leading Causes of Death in American 

Women (2000)
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Heart Disease 
366,000

Breast
Cancer
42,000

COPD 
62,000

Lung
Cancer
65,000

Stroke
103,000

*Rounded to the nearest thousand.  COPD = chronic obstructive pulmonary disease.
To learn more, visit www.nhlbi.nih.gov/health/hearttruth .
National Heart, Lung, and Blood Institute. The Healthy Heart Handbook for Women. 2003.
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Challenge Conventional Wisdom

1. Think in a manner that promotes 

ñUpstream Interventionò

2. Early Detection (Accurate CVD Risk 

Assessment)

3. Early Intervention (Aggressive 

management)

4. Prevention

5. It is no longer appropriate to wait and 

treat the consequences of CMD

6. Downstream interventions remain 

critical

Metabolic Syndrome Criteria

ÅWaist Circumference:  > 40 inches (male) or > 35 

inches (female) * Note: ethnic variances

ÅTriglycerides (TGs) > 150 mg/dl

ÅHDL-C < 40 mg/dl (male) or < 50 mg/dl (female)

ÅBlood Pressure > 130/80 mm/hg (either s/d)

ÅFasting Plasma Glucose > 100 mg/dl

* Note: At least three criteria must be present

Grundy, S.W., Circulation2005; 112: 2735-2752

So When Does the Problem Start? Diabetic Trends

ÅFor every Kg of weight gain; 

there is a 4.5% increased 

chance of developing 

diabetes

Å28.4% of children (12-17) 

have elevated CRP levels 

(3.8mg/L)

Å100 million American have 

Cholesterol-T levels above 

200 mg/dl
Ford, E.S., Diabetes Care, 2005. Vol 28
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Metabolic 

Syndrome

NEJM 2004; 350:  2362-2374

ÅMetabolic Syndrome rates have 

increased by 50%  among our nationôs 

youth within the last decade

ÅOver 2 million US Adolescents have 

Metabolic Syndrome

Insulin Resistance

American Diabetes Association:  www.diabetes.org

American Diabetes Association. Diabetes Care. 2004;27(suppl 1):S5-S10.
The Expert Committee on the Diagnosis and Classification of Diabetes Mellitus. 

Diabetes Care. 2003;26:3160-3167.

Recommendations of the 2003 Expert Committee on the 
Diagnosis and Classification of Diabetes Mellitus

ÅDx of DM2 = FPG Ó 126 mg/dL x2

ÅImpaired fasting glucose (IFG): ²100 mg/dL

ÅNormal fasting plasma glucose (FPG): <100 
mg/dL

ÅFPG and 2-h plasma glucose (2-h PG) tests 
preferred for diagnosis of diabetes 
Å2-h PG test is more sensitive than FPG

ÅFPG test is more reproducible, less costly, and 
more convenient than 2-h PG

American Diabetes Association, 2003 guidelines

CMD: Risk Factors

ÅAbdominal Obesity (associated IR)

ÅHyperglycemia  (Met S., DM and IR)

ÅDyslipidemia

ÅHypertension

ÅPro-thrombotic State

ÅPro-inflammatory State (CRP)
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Obesity

ÅFat is a highly active endocrine organ

ÅCausation of chronic low-grade vascular 

inflammation

ÅExpresses variety of toxic cytokines 

(adipokines) and Free Fatty Acids (FFAs)

ÅCirculating FFAs cause desensitization of 

Insulin Receprtors (Lipotoxicitity)

Boden, European Journal of Clinical Investigation, 2002; 32: 14-23

Subcutaneous fat

Abdominal muscle 

layer 

Intra-abdominal fat

Abdominal Adiposity:

The Critical Adipose Depot

M. Davidson, MD.

Is this correct?

Obesity

Boden, European Journal of Clinical Investigation, 2002; 32: 14-23

ÅFFAs + intracellular lipids inhibit signaling cascade 
decreasing the transport of glucose to tissue

ÅVascular inflammatory response leads to 
endothelial dysfunction and increased 
atherogenesis

ÅVascular inflammation increases plaque 
vulnerability

ÅFat cells (size matters) adiponectin production and 
other adipokines

ÅApoptotic adipocytes promote inflammatory 
response and FFA release

Who     

is to 

Blame?

http://images.google.com/imgres?imgurl=http://www.cookstown.gov.uk/media/obesity.jpg&imgrefurl=http://www.cookstown.gov.uk/business/environmentalhealth/healthyeating/obesity/&usg=__w7kXJFdJDLY50O0f6E07-KuMGXU=&h=288&w=288&sz=20&hl=en&start=8&itbs=1&tbnid=0Y688pK2eRWH3M:&tbnh=115&tbnw=115&prev=/images%3Fq%3Dobesity%26hl%3Den%26tbs%3Disch:1
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Impact of Metabolic Abnormalities 

on CHD

ÅAbnormal glucose metabolism

ÅLeads to hyperglycemia and 

hyperinsulinemia

ÅGlucose underutilized as an energy source

ÅLiver overproduces TGs and packages 

them as VLDL (Apo B containing 

atherogenic lipoprotein)

ÅIncreased Apo Clll and decreased HDL-C

Boden, European Journal of Clinical Investigation, 2002; 32: 14-23

Cardiometabolic Risk

ÅTwo thirds of all diabetics die from heart 

disease

ÅThere is a 4 fold increased risk of 

CVD if you are diabetic

ÅThere is a 2 fold risk 

associated with 

Metabolic Syndrome

Imaging: CVD Risk Prediction

ÅCarotid Intima Media Thickness (CIMT)

ÅIntravascular Ultrasound (IVUS)

ÅCoronary Angiography

ÅMRI

ÅCT Scan

ÅCalcium Scoring

Carotid IMT

Axial Resolution = 0.4-0.6 mm

http://images.google.com/imgres?imgurl=http://med.mui.ac.ir/slide/clinical/radiology/angiography2.jpg&imgrefurl=http://med.mui.ac.ir/slide/clinical/radiology/radiology1.html&usg=__O9Alxt8_yLHe_g5dTm_SiqXv3Xs=&h=453&w=370&sz=37&hl=en&start=19&itbs=1&tbnid=AGLndFuPe4HGGM:&tbnh=127&tbnw=104&prev=/images%3Fq%3DAngiography%26hl%3Den%26tbs%3Disch:1
http://images.google.com/imgres?imgurl=http://www.mritoday.net/MRI2.JPG&imgrefurl=http://www.mritoday.net/&usg=__Tpjf7SmWafC8CwnK78zruL-lI1g=&h=1062&w=806&sz=28&hl=en&start=4&itbs=1&tbnid=JflG2C2xSe4GfM:&tbnh=150&tbnw=114&prev=/images%3Fq%3Dmri%26hl%3Den%26tbs%3Disch:1
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Carotid IMT CT Calcium Score

ÅAdvantages

ïDirect coronary visualization

ïHigh spatial resolution

ïWidely available

ÅLimitations

ïNot validated for serial follow-up

Endothelial Dysfunction

Endothelium

Intima

Media

2. Monocyte attachment
chemotactic factors
adhesion proteins

3. Inflammatory response
cytokine release

4. Lipid laden macrophages
(foam cells)

5. Atheroma 
Atheroma 
formation

Endothelial dysfunction
caused by oxidized LDL,

cytokines, etc

Libby P. Am J Cardiol. 2003;91:3A-6A.

Atherosclerotic Progression

Lipid laden macrophages

(foam cells)


