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Know Syphilis in all itsKnow Syphilis in all its 
manifestations and reactions, 
and all things clinical will be 

added unto youadded unto you.
Sir William Osler

Osler W: Aequanimitas New York McGraw Hill 1906 pOsler W: Aequanimitas. New York, McGraw-Hill, 1906, p 
134



Features of Metabolic SyndromeFeatures of Metabolic Syndrome

• Obesity (Abdominal Obesity)Obesity (Abdominal Obesity)
• Insulin Resistance/ Type 2 Diabetes
• Elevated Insulin Levels• Elevated Insulin Levels
• Elevated Fasting Glucose

V l E d th li l D f ti (St k• Vascular Endothelial Dysfunction (Stroke, 
MI, PVD)
H li id i• Hyperlipidemia

• Hypertension



Features (cont )Features (cont.)

• Obstructive Sleep ApneaObstructive Sleep Apnea
• Low Grade Inflammatory State (Elevated 

CRP and Acute Phase Markers)CRP and Acute Phase Markers)

All of these lead to a significant
Increased CV RiskIncreased CV Risk



Diabetes in AmericaDiabetes in America
• Over 24,000,000 Americans have either , ,

Type 1 or Type 2 Diabetes
• 25% of Patients over 60 have Diabetes
• 7th leading cause of Death in the U.S.
• Most Common Cause of End Stage Renal 

DiDisease
• Most Common Cause of Blindness

O f th M t Si ifi t Ri k F t f• One of the Most Significant Risk Factor for 
Stroke or M.I.

Center For Disease Control and Prevention, Diabetes Fact Sheet 2007Center For Disease Control and Prevention, Diabetes Fact Sheet 2007



Type 2 Diabetes in AdolescentsType 2 Diabetes in Adolescents
• Directly related to obesityy y
• In 1999, depending on location, the number of 

new Type 2 Diabetic cases  was between 8-
45%45%.

• Females were 1.7 times more likely to develop 
Diabetes compared to boys.

• Polycystic Ovary Syndrome and Insulin 
resistance were commonly seen in females

• Impaired Glucose Tolerance was seen in 25% of• Impaired Glucose Tolerance was seen in 25% of 
Obese Children 4-10 years old and  21% of 
Obese Adolescents 11-18 years

Kaufman Endocrinol Metab Clin N Am 2005;34:659 676Kaufman, Endocrinol Metab Clin N Am. 2005;34:659-676



Ethnic Distribution of Type 2 
Di bDiabetes

• Native Americans 16 5%Native Americans 16.5%
• African-Americans 11.8

Hi i 10 4%• Hispanic 10.4%
• Asian 7.5%
• Caucasian 6.6%

Center For Disease Control and Prevention, Diabetes Fact Sheet 2007



Pathophysiology of Metabolic 
Syndrome An 

Alteration of MultipleAlteration of Multiple 
Neuroendocrine Systems

A Perfect Storm of Genetics and Environment
• Renin-Angiotensin-Aldosteroneg
• Insulin-Glucose-Glucagon-Glucocorticoids
• CatecholaminesCatecholamines
• Endocannabinoids
• AdipokinesAdipokines





Ang II and Cardiovascular Risk





Enhanced R-A-A ActivityEnhanced R A A Activity

• Elevated Pro-Renin levels are a predictorElevated Pro Renin levels are a predictor 
for future for Diabetic Renal Disease in 
Type 1 Diabetics Wilson N Engl J Med 1990 OctType 1 Diabetics Wilson N Engl J Med 1990 Oct 
18;323(16):1101-6.  Deneman et al Kidney Int 1994 Oct;46(4):1154-
9 

• Patient with Primary Hyperaldosteronism 
have a higher incidence of CV events, 

GInsulin Resistance, and, Impaired Glucose 
Tolerance Stas et al j Clin HTN 2008 Feb;10(2) 94-96.



RAAS ModulationRAAS Modulation

• In a Meta-analysis of 13 studies involvingIn a Meta analysis of 13 studies involving 
125,356 patients of whom 90,474 did not 
have Diabetes and were in a study usinghave Diabetes and were in a study using 
an ACE-I or an ARB, new onset Diabetes 
was prevented in:was prevented in: 
-24% of patients for ACE-I
23% f ti t ARB-23% of patients on an ARB

O’Keefe, J.H. et al J Am Coll Cardiol 2005;45:10A Abstract





HyperinsulinismHyperinsulinism

• Elevated Insulin Levels or Normal LevelsElevated Insulin Levels or Normal Levels 
with Elevated Glucose

• Acanthosis nigricans/ skin tags/ alopecia• Acanthosis nigricans/ skin tags/ alopecia
• Hyperandrogenism/ Polycystic Ovary 

S dSyndrome
• Hirutism
• Virilization
• InfertilityInfertility



Acanthosis nigricansAcanthosis nigricans



EndocannabinoidsEndocannabinoids

• Central (Brain) and Systemic Effects/Central (Brain) and Systemic Effects/ 
Actions

• Multiple Actions of Glucose and Lipid• Multiple Actions of Glucose and Lipid 
Metabolism
I fl t M k• Inflammatory Markers









White Adipose Tissue As an 
E d i OEndocrine Organ

• Adipose Tissue is a source of InflammatoryAdipose Tissue is a source of Inflammatory 
Mediators leading to Insulin Resistance and 
other feature of Metabolic Syndrome

• Increased Adipose Tissue outstrips vasculature 
leading to local tissue hypoxia with subsequent 
Inflammation and Angiogenesis

• The Net Effect is ACCELERATED 
A h l i d I d CV Ri kArthrosclerosis and Increased CV Risk 

British J Nutrition 2004;92:347





Adipokines ActionsAdipokines Actions





Management of High Risk PatientsManagement of High Risk Patients

• All Patients should have a spot urine forAll Patients should have a spot urine for 
Microalbumin yearly, whether Diabetic or not 

• Strict BP control
• Lipid screening
• Waist CircumferenceWaist Circumference
• Strict Glycemic control
• Early Cardiac referral-The Most Common Cause• Early Cardiac referral-The Most Common Cause 

of Death in Diabetics is Cardiac Disease



Treatment GoalsTreatment Goals

• Treatment of Underlying Causes (weightTreatment of Underlying Causes (weight 
loss, cessation of smoking, exercise)

• Treatment of CV Risk Factors• Treatment of CV Risk Factors

ATP III JAMA 2001;285:2486


