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Aldentify and discuss the most current and effective diagnostic tests relative to early detection of metabolic and
This program has been brought to you by PharmCon cardiovascular disease. Discuss the integration and utilization of such tests into evidence-based practice and guideline
compliance

. - . . . - AHighlight the pharmacologic therapies proven to be most effective in managing Cardiometabolic disease. This willinclude
A PharmCon is accredited by the Aceredl'allu'rl‘ ;:mcn ev:tu ::t?;‘nacy Education as a provider of continuing P e e e TR ATt i e e e ic therapies highighti
. pharmacy Therapeutic Lifestyle Change (TLC) will also be discussed in some detail
] L i i reflect the views of tical Education Aldentifykey-st r at egi es for the future necessary to intervene in o

2 mCon) or el healthcare epidemic: Cardiometabolic disease

ting patients or

HARMCO

Cardiometabolic Risk:
Management & Prevention

& www.FreeCE.com

PharmCon is accredited by the Accreditation Council for Pharmacy Education as a provider of continuing
pharmacy education

does ily reflect the views of Education




PHARMCON

www.FreeCE.com

UnderstandingCardiometabolidriskL Strategies for Prevention and Management

© 2010 Pharmaceutical Education Consultants, Inc. unless otherwise noted. All rights reserved.
Reproduction in whole or in part without permission is prohibited.

Causes
Vs, (i Atherosclerosis (Coronary Cardiometabolic Disease Prevalence
Consequences Artery Disease)
of CMD Type 2 Diabetes
CVD REMAINS THE #1 KILLER
Cerebrovascular Disease OF AMERICANS
a . Metabolic syndrome
Peripheral Artery Disease (Syndrome X) & Vv Approximately 1/3 of Adult
« Central obesity -
Obesity i Americans are Obese
« High triglycerides - .
Hypertension R V 27 million Americans are

Diabetic

« Insulin resistance

Insulin Resistance

oV 44 million Americans have
Metabolic Syndrome

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

Cardiovascular disease accounts for 37% of A In 2006, healthcare spending exceeded

all deaths in the US e
20 million Americans have some form of $2 Trillion {56,700 per persen)

cVD A Healthcare is 16% of GDP

$403 Billion = cost of CVD A Healthcare spending is expected to double in
Half of all US Adults have Total-C > 200 the next 5 years to $4 Trillion (1 out of $5)
mg/dl A 75% of spending is on chronic disease (CAD,
40% have LDL-C > 130 mg/dI HTN, DM Type 2)

20% have HDL-C < 40 mg/dl

A As this trend contin healthcare will
870,000 deaths annually related to CVD s\thisiirendico ues, healtncare be

unaffordable

American Heart Association statistiirculation 2006; 13j e8®151
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Diabetes: US Trends 2006

V 27 million Americans (6.3%)
V (Pennsylvania is 8%)
V Diagnosed: 15.0 million
V Undiagnosed: 6 million
V Estimated 44 million metabolic syndrome

V 1.3 million new adult cases per year

V Rapid growth of high-risk populations
A30% of US adults are obese (BMI >30)
A16% of US children are overweight (BMI >25)

American Diabetes Association, (2006)
Centers for Disease Control and Prevention. National Center for Health Statistics. Avai
mlp://www.cdc.gov/nchs/Eressroom/DMacls/ubesily‘hlm‘ Accessed January 25,

Obesity Trends* Among US Adults
BRFSS, 1991, 1996, 2003

2 )

4]

‘D Nobata [] <10% [ 10%14% [ 15%19% [ 20%24% [l o25%

Behavioral Risk Factor Surveillance System, Cf

Causes Of Death Annually (2,443,387)

A Heart Disease = 870,000
A Cancer = 557,271

A Stroke = 162,672

A Accidents = 106,724

A Diabetes = 73,249

A Influenza/Pneumonia = 65,000

A Alzheimers = 58,000

A Nephritis/Nephrotic Syndrome= 40,000
A Septicemia = 33,000

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

Source: US Census Bureau

Leading Causes of Death in American
Women (2000)

h

4007 Heart Disease
366,000

3004

200+

Stroke

103,000 U9

Cancer COPD
65,000 62,000

Breast
Cancer
42,000

100+

Number of Deaths8 (thousands)*

0 4
Cause of Death
*Rounded to the nearest thousand. COPD = chronic obstructive pulmonary disease.
To learn more, visitww.nhibi.nih.gov/health/heartiruth .

National Heart, Lung, and Blood Instituthe Healthy Heart Handbook for WomeB003,



http://www.nhlbi.nih.gov/health/hearttruth
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Challenge Conventional Wisdom Metabolic Syndrome Criteria

1. Think in a manner that promotes
AUpstream I nterv

2. Early Detection (Accurate CVD Risk

A Waist Circumference: > 40 inches (male) or > 35
inches (female) * Note: ethnic variances

Assessment) A Triglycerides (TGs) > 150 mg/dl
3. Early Intervention (Aggressive A HDL-C < 40 mg/di (male) or < 50 mg/dl (female)
management) A Blood Pressure > 130/80 mm/hg (either s/d)

4. Prevention

5. ltis no longer appropriate to wait and
treat the consequences of CMD

6. Downstream interventions remain
critical

A Fasting Plasma Glucose > 100 mg/dl

* Note: At least three criteria must be present

Grundy, SWgCirculation2005; 112: 27382752

So When Does the Problem Start? Diabetic Trends

h

A For every Kg of weight gain;
there is a 4.5% increased
chance of developing
diabetes

A 28.4% of children (12-17)
have elevated CRP levels
(3.8mg/L)

A 100 million American have
Cholesterol-T levels above
200 mg/dl

Ford, E.S., Diabetes Care, 2005. Vol 28




PHARMCON

www.FreeCE.com

UnderstandingCardiometabolidRiskL Strategies for Prevention and Management

© 2010 Pharmaceutical Education Consultants, Inc. unless otherwise noted. All rights reserved.
Reproduction in whole or in part without permission is prohibited.

Metabolic
Syndrome

Insulin Resistance

L o

A Metabolic Syndrome rates have glucose does not

. go into cell
increased by 50% a m
youth within the last decade
A Over 2 million US Adolescents have gluwse/
. (sugar)

Metabolic Syndrome

insulin cell insulin resistance

NEJM 2004; 350: 236874
American Diabetes Association: www.diabetes.org

Recommendations of the 2003 Expert Committee on the

Diagnosis and Classification of Diabetes Mellitus CMD: Risk Factors
ADx of DM2 = FPG O 126 A Abdominal Obesity (associated IR)

A Impaired fasting glucose (IFG): 2100 mg/dL

A Normal fasting plasma glucose (FPG): <100 AHyperglycemia (Met S., DM and IR)

mg/dL A Dyslipidemia
A FPG and 2-h plasma glucose (2-h PG) tests i
preferred for dpagn05|s of diabetes A Hypertensmn_
A 2-h PG test is more sensitive than FPG A Pro-thrombotic State
AFPG test is more reproducible, less costly, and A Pro-inflammatory State (CRP)

more convenient than 2-h PG

American Dlabeies Assoclaudnlabeles careom 27(supp\ 1) §w
The Expert Committee on the Dia
D n tes c mosza 31693167

American Diabetes Association, 2003 guidelines |
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Obesity

AFat is a highly active endocrine organ

A Causation of chronic low-grade vascular
inflammation

A Expresses variety of toxic cytokines
(adipokines) and Free Fatty Acids (FFAS)

A Circulating FFAs cause desensitization of
Insulin Receprtors (Lipotoxicitity)

Boden,European Journal of Clinical Investigatiaf02; 32: 1423

Abdominal Adiposity:
— The Critical Adipose Depot

Subcutaneous fat

Abdominal muscle
layer

Intraabdominal fat

Is this correct?

Obesity

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

A Vascular inflammatory response leads to
endothelial dysfunction and increased
atherogenesis

A vascular inflammation increases plaque
vulnerability

A Fat cells (size matters) adiponectin production and
other adipokines

A Apoptotic adipocytes promote inflammatory
response and FFA release

Boden.European Journal of Clinical Investigalipa02; 32: 123



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

A Abnormal glucose metabolism

A Leads to hyperglycemia and
hyperinsulinemia

A Glucose underutilized as an energy source

A Liver overproduces TGs and packages
them as VLDL (Apo B containing
atherogenic lipoprotein)

Alncreased Apo Clil and decreased HDL-C

ia002; 32: 1403

Boden European Journal of Clinical In

Cardiometabolic Risk

A Two thirds of all diabetics die from heart
disease
; ;
AThere is a 4 fold increased MESEuEEE

Healthy Overweight Obese

CVD if you are diabetic
AThere is a 2 fold risk
associated with
Metabolic Syndrome

Imaging: CVD Risk Prediction

A Carotid Intima Media Thickness (CIMT)
AIntravascular Ultrasound (IVUS)

A Coronary Angiography
AMRI

ACT Scan

A Calcium Scoring

Carotid IMT

Carotid artery

Axial Resolution = 0:4.6 mm CAROTID ARTERY BIFURCATION



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

carotid bulb

internal carotid

[Tl

/ 4“ flow divider °2rotd difatation

external carotid

10mm

<«-=>

CT Calcium Score

A Advantages

i Direct coronary visualization

i High spatial resolution

T Widely available
ALimitations

T Not validated for serial follow-up

Endothelial Dysfunction

Atherosclerotic Progression

(o JloJfo oo JoJoJo]

Endothelial dysfunction
caused by oxidized LDL, 5. Atheroma

2. Monocyte attachment cytokines, etc Atheroma

chemotactic factors formation
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3. Inflammatory response (O
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4. Lipid laden macrophage:

Intima. (foam cells) (foam cells)
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e |

Libby PAm J CardioR003;91:3/6A.




