
Henry S, 42 yo male
 BMI 28
 BP 135/88
 Waist circumference 38 inches

 hgbA1C 5.9
 FBG 110
 HDL 38
 LDL 128
 TG 167
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A Functional Approach

Connie Basch, MD August 2012
Borrowing liberally from the 2012 IFM Symposium, particularly from Mark 

Hyman and Shilpa Saxena as well as myhealthywaist.org 





Today:
 Definitions
 Assessment
 Risk factors: standard and additional
 Treatment Recommendations
 Monitoring



Source: International Chair on Cardiometabolic Risk 
www.cardiometabolic-risk.org 

ASSOCIATIONS OF METABOLIC SYNDROME COMPONENTS WITH CRITERIA FOR THE 
CLINICAL DIAGNOSIS OF THE METABOLIC SYNDROME AS PROPOSED BY THE NCEP-ATP III

Metabolic Syndrome
Components

Abdominal Obesity

Clinical Criteria

Insulin Resistance

Atherogenic Dyslipidemia

Elevated Blood Pressure

Pro-inflammatory State

Waist circumference ≥102 cm (40 in ) for 
men or ≥88 cm (34.6 in) for women

Fasting glucose ≥5.6 mmol/l (100 mg/dL) 
or on drug treatment for elevated
glucose

Blood pressure ≥130 or ≥85 mmHg or on 
antihypertensive drug treatment in a 
patient with history of hypertension

Triglycerides ≥1.69 mmol/l (150 mg/dL) 
or on drug tx for elevated triglycerides

HDL cholesterol <1.03 mmol/l (40) for 
men or <1.29 mmol/l (50) for women or 
on drug tx for reduced HDL cholesterol

Pro-thrombotic State

none

none



Source: International Chair on Cardiometabolic Risk 
www.cardiometabolic-risk.org 

CRITERIA FOR THE CLINICAL DIAGNOSIS OF THE METABOLIC SYNDROME 
ACCORDING TO THE IDF

*If BMI is over 30 kg/m2, central obesity can be 
assumed and waist circumference does not 
need to be measured.

**In clinical practice, impaired glucose 
tolerance is also acceptable, but all reports of 
prevalence of metabolic syndrome should use 
only fasting plasma glucose and presence of 
previously diagnosed diabetes to define
hyperglycemia. Prevalences also
incorporating 2-h glucose results can be 
added as supplementary findings.

>1.7 mmol/l (150 mg/dl)
Specific treatment for this lipid abnormality

<1.03 mmol/l (40 mg/dl) in men
<1.29 mmol/l (50 mg/dl) in women
Specific treatment for this lipid abnormality

Systolic ≥130 mmHg
Diastolic ≥85 mmHg
Treatment of previously diagnosed hypertension

Fasting plasma glucose ≥5.6 mmol/l (100 mg/dl)
Previously diagnosed type 2 diabetes
If above 5.6 mmol/l or 100 mg/dl, oral glucose tolerance test is strongly 
recommended, but is not necessary to define presence of syndrome

Central Obesity
Waist circumference* - ethnicity
specific
Plus any two:Raised Triglycerides

Reduced HDL Cholesterol

Raised Blood Pressure

Raised Fasting Plasma Glucose**

Adapted from Alberti KG et al. Lancet 2005; 366: 1059-62



Placeholder slide
 Polleverywhere slide on which ethnicity is most likely 

to have insulin resistance

Poll: Which ethnicity are likely to have insul...



Source: International Chair on Cardiometabolic Risk 
www.cardiometabolic-risk.org 

RELATIVE ACCUMULATION OF INTRA-ABDOMINAL 
VS. SUBCUTANEOUS DEPOT ACCORDING TO ETHNICITY

Caucasians Blacks Asians

Intra-abdominal
depot
Subcutaneous
depot



Source: International Chair on Cardiometabolic Risk 
www.cardiometabolic-risk.org 

EVIDENCE FOR A GREATER RELATIVE ACCUMULATION OF INTRA-ABDOMINAL ADIPOSE TISSUE (AT) 
IN JAPANESE THAN IN CAUCASIAN AMERICANS

Caucasian (N=177) Japanese (N=239)

Intra-abdominal adipose tissue (cm2) Intra-abdominal / subcutaneous AT ratio 

Adapted from Kadowaki T et al. Int J Obes 2006; 30: 1163-5

Waist girth quartiles (cm) Waist girth quartiles (cm)

p=0.001

p<0.001 p<0.001

p<0.001

p=0.001

p=0.026



Source: International Chair on Cardiometabolic Risk 
www.cardiometabolic-risk.org 

ETHNIC-SPECIFIC VALUES FOR WAIST CIRCUMFERENCE FOR THE CLINICAL DIAGNOSIS OF THE 
METABOLIC SYNDROME AS PROPOSED BY THE IDF

Data are pragmatic cut-offs and better data are
required to link them to risk. Ethnicity should be
basis for classification, not country of residence.
*In USA, Adult Treatment Panel III values (102 cm
male, 88 cm female) are likely to continue to be
used for clinical purposes. In future 
epidemiological studies of populations of Europid
origin (white people of European origin, regardless 
of where they live in the world), prevalence should 
be given, with both European and North American 
cut-offs to allow better comparisons.

Men

Women

Men

Men

Men

Men

Women

Women

Women

Women

Women

Women

Adapted from Alberti KG et al. Lancet 2005; 366: 1059-62

Use south Asian recommendations
until more specific data are available

Use European data until
more specific data are available

Use European data until
more specific data are available

≥94 cm

≥80 cm

≥90 cm

≥80 cm

≥90 cm

≥80 cm

≥90 cm

≥80 cm

Men

Men

Europids*

South Asians

Chinese

Japanese

Ethnic south and central Americans

Sub-Saharan Africans

Eastern Mediterranean
and middle east (Arab) population



Source: International Chair on Cardiometabolic Risk 
www.cardiometabolic-risk.org 

Same Body Mass Index, Higher Risk for 
Diabetes in Asians 

Adapted from Yoon KH et al. Lancet 2006; 368: 1681-8
Reproduced with permission
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Source: International Chair on Cardiometabolic Risk 
www.cardiometabolic-risk.org 

CRITERIA PROPOSED FOR CLINICAL DIAGNOSIS
OF THE METABOLIC SYNDROME

Clinical Measure WHO (1998) EGIR NCEP-ATP III (2005) AACE (2003) IDF (2005)

Insulin Resistance IGT, IFG, T2D, or
lowered insulin
sensitivity* plus 
any 2 of the 
following

Plasma insulin
>75th percentile 
plus any 2 of the 
following

None, but any 3 of the 
following 5 features

IGT or IFG plus any 
of the following
based on clinical
judgment

None

Adiposity Index 

Lipid

Blood Pressure

Glucose

Other

WC ≥94 cm in men 
or ≥80 cm in women

WC ≥102 cm in men or 
≥88 cm in women

BMI ≥25 kg/m2 Increased WC 
(population specific) 
plus any 2 of the 
following

Men: WHR >0.90; 
Women: WHR 
>0.85 and/or BMI 
>30 kg/m2

TG ≥1.69 mmol/l 
and/or HDL-C 
<0.90 mmol/l in 
men or <1.01 
mmol/l in women

TG ≥2.0 mmol/l 
and/or HDL-C <1.0 
mmol/l in men or 
women

TG ≥1.69 mmol/l or on 
TG Rx; HDL-C <1.03 
mmol/l in men or <1.29 
mmol/l in women or 
on HDL-C Rx

TG ≥1.69 mmol/l and 
HDL-C <1.03 mmol/l  
in men or <1.29 
mmol/l in women

TG ≥1.69 mmol/l or on 
TG Rx; HDL-C <1.03 
mmol/l in men or <1.29 
mmol/l in women or 
on HDL-C Rx

≥140/90 mmHg ≥140/90 mmHg or
on hypertension Rx

≥130 mmHg systolic or 
≥85 mmHg diastolic or 
on hypertension Rx

≥130/85 mmHg ≥130 mmHg systolic or 
≥85 mmHg diastolic or 
on hypertension Rx

IGT, IFG, or T2D IGT or IFG (but not 
diabetes)

≥5.6 mmol/l (includes
diabetes)

IGT or lFG (but not 
diabetes)

≥5.6 mmol/l (includes
diabetes)

Microalbuminuria Other features of 
insulin resistance

Legend:
WHO, World Health Organization; EGIR, European Group for the Study of Insulin Resistance;
NCEP-ATP III, National Cholesterol Education Program-Adult Treatment Panel III; AACE,
American Association of Clinical Endocrinologists; IDF, International Diabetes Federation;
T2D, type 2 diabetes; WHR, waist-to-hip ratio; WC, waist circumference; BMI, body mass index; 
and TG, triglycerides.

*Insulin sensitivity measured under hyperinsulinemic-euglycemic conditions.



And why we care about MetSyn:



Source: International Chair on Cardiometabolic Risk
www.cardiometabolic-risk.org 

Metabolic Syndrome as a Predictor of Coronary Heart 
Disease (CHD) and Diabetes in WOSCOPS
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Source: International Chair on Cardiometabolic Risk
www.cardiometabolic-risk.org 

Metabolic Syndrome and Acute Myocardial Infarction 
(MI) in the Young (<45 years)

AT LAHEY CLINIC:
 165 consecutive patients <45 years of age with acute MI and 

transferred for emergency percutaneous coronary intervention
 59% met NCEP clinical criteria for metabolic syndrome 

– 8 had prior type 2 diabetes
– 16 had new diagnoses of type 2 diabetes at MI or within 3 

months
– Mean Framingham 10-year risk score = 5% in metabolic 

syndrome (in absence of diabetes)

60% had metabolic syndrome
and the most common feature was obesity 



Source: International Chair on Cardiometabolic Risk
www.cardiometabolic-risk.org 

Prediabetes is Associated with Accelerated 
Atherosclerosis: Mexico City Diabetes Study

Adjusted for age and sex
Adjusted for age, sex, body 
mass index, total cholesterol, 
HDL, systolic blood pressure, 
smoking

0.9

0.8

0.7

0.6

* * *

Nondiabetic
subjects
n=1,127

*

Prediabetic
subjects

n=66

Diabetic
subjects
n=303

Nondiabetic
subjects
n=979

Prediabetic
subjects

n=63

Diabetic
subjects
n=258

In
tim

a-
m

ed
ia

 th
ic

kn
es

s 
(m

m
)

* p<0.05

Common carotid artery Internal carotid artery
* *

* *

Adapted from Hunt KJ et al.  Arterioscler Thromb Vasc Biol 2003; 23: 1845-50



Source: International Chair on Cardiometabolic Risk 
www.cardiometabolic-risk.org 

ADIPOSE TISSUE DISTRIBUTION IN MEN AND WOMEN

Android Obesity Gynoid Obesity 

Adapted from Vague J Presse Med 1947; 30: 339-40

Over 
SAT

Over 
VAT



Source: www.myhealthywaist.orgSource: www.myhealthywaist.org

Intra-abdominal fat is a 
strong correlate of cardiometabolic risk

Intra-abdominal or visceral fat

INSIDEOUTSIDE

Abdominal Obesity and Cardiometabolic Risk

http://www.myhealthywaist.org/
http://www.myhealthywaist.org/


Source: International Chair on Cardiometabolic Risk
www.cardiometabolic-risk.org 

Obesity as a Risk Factor for Type 2 Diabetes:
Importance of Abdominal Fat Accumulation
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Source: International Chair on Cardiometabolic Risk
www.cardiometabolic-risk.org 

Risk of Myocardial Infarction Across Quintiles of BMI 
and WHR: INTERHEART
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Source: International Chair on Cardiometabolic Risk
www.cardiometabolic-risk.org 
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Source: International Chair on Cardiometabolic Risk
www.cardiometabolic-risk.org 

Intra-abdominal (Visceral) Fat is a Metabolically 
Active Organ Infiltrated by Inflammatory Cells

Adapted from Tilg H and Moschen AR Nat Rev Immunol 2006; 6: 772-3 
and Wellen KE and Hotamisligil GS J Clin Invest 2003; 112: 1785-8

FFA: free fatty acids
IL-1β: interleukin-1β
IL-6: interleukin-6
JNK: jun N-terminal kinase

MCP-1: monocyte chemotactic protein-1
NF-κB: nuclear factor-κB
TNF-α: tumor necrosis factor-α
VEGF: vascular endothelial growth factor 

Preadipocyte

Adipocyte

Weight gain

TNF-α

MCP-1

Endothelial
cell

Macrophage
recruitment

Macrophage

FFA

Physical stress/oxidative
damage to endothelium?

Leptin
VEGF

Angiogenesis

Macrophage
recruitment

MCP-1

Il-6
IL-1β
TNF-α

JNK
NF-кB

Insulin
resistance

Weight gain



Source: International Chair on Cardiometabolic Risk
www.cardiometabolic-risk.org 

Interleukin-6
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factor-α

Adipsin
(Complement D)

Plasminogen
activator 
inhibitor-1

Resistin

FFA
Insulin

Angiotensinogen

Lipoprotein lipase

Lactate

C-reactive protein

Adverse Cardiometabolic Effects of Intra-abdominal 
(Visceral) Adipocytes

Inflammation

Hypertension

Atherogenic 
dyslipidemia

Insulin
resistance and 
type 2 diabetes

Thrombosis
Atherosclerosis

Adapted from Lyon CJ et al. Endocrinology 2003; 144: 2195-200 |
Trayhurn P and Wood IS Br J Nutr 2004; 92: 347-55 |
Eckel RH et al. The Lancet 2005; 365: 1415-28
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Source: International Chair on Cardiometabolic Risk
www.cardiometabolic-risk.org 

IMPACT OF INTRA-ABDOMINAL FAT ON PLASMA GLUCOSE-
INSULIN HOMEOSTASIS

Legend
1 different from non-obese subjects (p<0.05)
2 different from obese subjects with

low intra-abdominal fat (p<0.05)

Copyright© 1992 American Diabetes Association
From Diabetes®, vol. 41, 1992; 826-834
Reprinted with permission from the American Diabetes Association

Glucose (mmol/l) Insulin (pmol/l)

Glucose area Insulin area

Time (minutes) Time (minutes)

Non-obese Obese with low intra-abdominal fat 
accumulation

Obese with high intra-abdominal 
fat accumulation



Hyperinsulinemia is toxic, even 
with normal glucose
 Drives appetite and further weight gain
 Atherogenic

 Inhibition of Fatty Acid Oxidation
 Growth factor properties, stimulating cell hypertrophy

 Carcinogenic



Carnitine palmitoyltransferase I





Source: International Chair on Cardiometabolic Risk 
www.cardiometabolic-risk.org 
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Source: International Chair on Cardiometabolic Risk 
www.cardiometabolic-risk.org 

Macrophage

INFLAMMATION: THE LINK BETWEEN ABDOMINAL OBESITY
AND GLOBAL CARDIOMETABOLIC RISK (CVD RISK)

Legend

FFA: Free Fatty Acids

Apo B: Apolipoprotein B

CRP: C-Reactive Protein

IL: Interleukln

TNF-α : Tumor Necrosis
Factor -α

Adiponectin

IL-6 CRP

TNF-α

Inflammation

Abdominal Obesity

Atherogenic, insulin
resistant dysmetabolic
milieu

Risk of CVD

Adapled from Després JP Int J Obes Metab Disord 2003; 27: 5224
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Today:
 Definitions
 Assessment
 Risk factors: standard and additional
 Treatment Recommendations
 Monitoring



Assessment
 Anthropometrics

 Body Mass Index
 BIA(Bioelectrical Impedance Analysis)
 Waist Circumference
 Waist to Hip Ratio



1
• Over Weight
• Scale and BMI

2
• Over FAT
• BioImpedance Analysis

3
• Over VAT
• Waist circumference, Waist Hip Ratio



Overweight



BMI



Generation XL

 BMI percentile in kids









Over FAT



Track Leanness, Not Lightness
 Goals

 Gain Muscle Mass
 Lose Excess Fat Mass



ADIPOSE TISSUE DISTRIBUTION IN MEN AND WOMEN

Android Obesity Gynoid Obesity 

Adapted from Vague J Presse Med 1947; 30: 339-40

Over 
SAT

Over 
VAT





WC
Europids South 

Asians, 
Chinese, 
Japanese

Americans 
(per NCEP-
ATP III)

Men ≥94 cm  
37 in

≥90 cm  
35 in

102 cm   
40 in

Women ≥80 cm  
31 in

≥80 cm  
31 in

88 cm   
35 in



"WHR, rather than or waist circumference], appears to be the more appropriate 
yardstick for obesity-related risk stratification of high-functioning older
adults, and possibly all older adults."
~Ann Epidemiol. 2009;19:724-731.







Physical exam
 Blood Pressure, pulses
 Heart exam
 Peripheral edema
 Eye exam
 Neuro exam
 Hormonal: gynecomastia, hirsutism, striae
 Skin











Laboratory
 Glucose

 HgbA1C
 FBG
 GTT

 Lipid
 LDL
 HDL
 TG

 TG/HDL ratio > 3.0 suggests insulin resistance
 Insulin – will rise before the glucose does





Additional Laboratory
 • Inflammation: CBC, hs-CRP, homocysteine, fibrinogen
 • Oxidative Stress/Toxicity: GGT
 • Endocrine: TSH, Free T4, Free T3
 • Nutrition: 25 OH Vitamin D3

 VAP Cholesterol test per our lab:
 LDL Cholesterol , LDL size
 Lp(a) Cholesterol 
 Total HDL Cholesterol, HDL 2, HDL 3 (Small, Dense, Least 

Protective) 
 VLDL Cholesterol 
 Total APO B100, APO A1



Today:
 Definitions
 Assessment
 Risk factors: standard and additional
 Treatment Recommendations
 Monitoring



Risk Factors
 Family history

 Disease
 Ethnic background(s)



By 2020, >50% of the US adult population will have diabetes or prediabetes, with 
annual costs approaching $500 billion           Heidenreich. Circulation 2011, Jan 24
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