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Abstract

he metabolic syndrome has become one of the major public—health challenges

worldwide. The ultimate importance of metabolic syndrome is that it helps iden-
tify individuals at high risk for both type 2 diabetes and cardiovascular disease (CVD).
Several expert groups have attempted to propose diagnostic criteria for the metabok
ic syndrome. The most widely accepted of these have been proposed by the World
Health Organization (WHO), the European Group for the Study of Insulin Resistance
(EGIR), National Cholesterol Education Program— Third Adult Treatment Panel
(NCEP ATP Il1), American Association of Clinical Endocrinologists (AACE), and
recently American Heart Association—National Heart Lung and Blood Institute
(AHA/NHLBI). All groups agree on the critical components of the metabolic syn-
drome: obesity, insulin resistance, dyslipidemia and hypertension. However, the
existence of multiple definitions for the metabolic syndrome has caused confusion
and has also proved difficult to make direct comparisons between the studies where
different definitions were used to identify the syndrome or the data from different
countries. Therefore, International Diabetes Federation (IDF) developed a new practi
cal definition that would be useful in any country or study for the identification of
people at high risk of CVD and diabetes. The metabolic syndrome requires much
more studies before its definition is confirmed to acquire more accurate predictive
power.
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Diabetes or impaired fasting glycemia or impaired glucose tol-
erance or insulin resistance(hyperinsulinemic, euglycemic
clamp —glucose uptake in lowest 25%)

Plus 2 or more of the following Obesity : BMI >30 or waist—
to—hip ratio >0.9(male) or >0.85(female)

Dyslipidemia: triglyceride >1.7mmol/L(150mg/dL) and/or
HDL cholesterol <0.9mmol/L(35mg/dL)(male), <1.0
mmol/L)(39mg/dL) (female)

Hypertension: blood pressure >140/90mmHg

Microalbuminuria: albumin excretion >20ug/min

drome, metabolic syndrome X, metabolic syndrome
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Three or more of the following five risk factors:

Risk factor Defining level

Central obesity Waist circumference

Men >102cm(>40in)
Women >88cm(>35in)
Triglyceride >150mg/dL(1.7mmol/L)

HDL cholesterol
Men <40mg/dL(1.03mmol/L)

Women <50 mg/dL(1.29 mmol/L)

>130/ >85mmHg
>110mg/dL(6.Tmmol/L)

Blood pressure

Fasting glucose
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« Overweight: Body mass index (BMI) >25kg/m?
or waist circumference of >40 inches for men
>35 inches for women
« Sedentary lifestyle
« Age >40vyears

Z: <40mg/dL(1.03 mmol/L)
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130mmHg >systolic

« Non—Caucasian ethnicity(e.g., Latino/Hispanic American, Native American,
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Asian American, Pacific Islanders) = 8ommHg >diastolic %= 4]
« Family history of type 2 diabetes, hypertension or cardiovascular disease Buky 9= A @ n¥Y: TE
« History of glucose intolerance or gestational diabetes =

89 >100mg/dL(5.6mmol/L)

« Diagnosis of hypertension, elevated triglycerides/low HDL cholesterol, or

cardiovascular disease
« Acanthosis nigricans
« Polycystic ovary syndrome
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Plasma glucose

Fasting 1,105~25mg/dL
120 min post glucose challenge(75g)  >140mg/dL
Triglycerides >150mg/dL
HDL cholesterol
Men <40mg/dL
Women <b60mg/dL
Blood pressure >130/ >85mmHg
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Ethnic South and Central Americans
available
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Use European data until more

Sub—Saharan Africans

specific data are available
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specific data are available
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Abnormal body fat distribution

General body fat distribution(DXA)

Central fat distribution(CT/MRI)

Adipose tissue biomarkers: leptin, adiponectin
Liver fat content (MRS)

Atherogenic dyslipidaemia
(beyond elevated triglyceride

ApoB(or non—HDL—C)
Small LDL particles

OGTT

Insulin resistance
(other than elevated fasting glucose) Insulin resistance by Bergman Minimal Model

Fasting insulin/proinsulin levels
HOMA—IR

Elevated free fatty acids(fasting and during OGTT)
M value from clamp

Vascular dysregulation
(beyond elevated blood pressure)

Measurement of endothelial dysfunction
Microalbuminuria

Proinflammatory state

Elevated high sensitive C—reactive protein
Elevated infllmmatory cytokines(TNF—alpha, IL—6)
Decrease in adiponectin plasma levels

Prothrombotic state

Fibrinolytic factors(PAI—1)
Clotting factors(fibrinogen)

Hormonal factors

Pituitary adrenal axis
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Measure (any 3 of 5)

Categorical Cutpoints

o >102cm in men
Elevated waist circumference .
>88cm in women

>150mg/dL (1.7mmol/L)

Elevated triglycerides
or on drug treatment

<40mg/dL (0.9mmol/L) in men
<50mg/dL (1.Tmmol/L) in women

Reduced HDL—C

or on drug treatment

>130mmHg systolic BP or

>85mmHg diastolic BP or on

Elevated blood pressure

antihypertensive drug treatment in a
patient with a history of hypertension

>100mg/dL or on drug treatment for -

Elevated fasting glucose
99 elevated glucose

T 53] feuetE 29 ofrloF =71olA outcome
studys A=4.0.2 afslo], o]s} o] B2 S =

BRE ol AR IS A 5= Shofok st

A Sate] Aol ARt 2 AYE o] A &

Shoiet. mebd ) tAlE TS ARkl ool ofm
A7} APBAG 2] 9199l
W E e S
ARZ Prhs o Folof Brka AEH, BF W4
FEL Y OE 2 GAHOR F88 4 U

asjele A7 ®

S 6 M3 QA Holn A A

312 s

1. Reaven GM. Role of insulin resistance in human disease.
Diabetes 1988; 37: 1595 - 607

2. Alberti K, Zimmet P. Definition, diagnosis and classification of
diabetes mellitus and its complications. Part 1 : Diagnosis and
classification of diabetes mellitus, provisional report of a WHO
consultation. Diabetes Med 1998; 15: 539 - 53

3. Balkau B, Charles MA. Comment on the provisional report
from the WHO consultation. European Group for the Study of

Insulin Resistance (EGIR). Diabetes Med 1999; 16: 442 -3



4. Executive Summary of The Third Report of The National
Cholesterol Education Program (NCEP) Expert Panel on De-
tection, Evaluation, and Treatment of High Blood Cholesterol in
Adults(Adult Treatment Panel I1l). JAMA 2001; 285: 2486 - 97

5. ACE position statement: Guidelines for glycemic control.
Endocr Pract 2003; 9(Suppl 1): 7-19

6. International Diabetes Federation. The IDF consensus world-
wide definition of the metabolic syndrome. April 14, 2005:
http://www. idf.org/webdata/docs/Meta_syndrome_def.pdf

7. Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH,
Costa F, et al. Diagnosis and mangement of the metabolic
syndrome. An American Heart Association/National Heart,
Lung, and Blood Institute Scientific Statement. Circulation
2005; 112 epub (http:/Amwww. circulationaha.org/cgi/reprint/CIR-
CULATIONAHA.105.169404v1.pdf)

8.Lim S, Lee HK, Park KS, Cho S—I. Changes in the characteris-
tics of metabolic syndrome in Korea over the period 1998~2001
as determined by Korean National Health and Nutrition
Examination Surveys. Diabetes Care 2005; 28: 1810 - 2

9. Ford ES. Prevalence of the metabolic syndrome defined by
the international diabetes federation among adults in the US.
Diabetes Care 2005; 28: 2745 -9

10. Kahn R, Ferrannini E, Buse J, Stern M. The metabolic syn-
drome: Time for a critical appraisal. Joint statement from the
American Diabetes Association and the European Association

for the Study of Diabetes. Diabetes Care 2005; 28: 2289 - 304

—

. Ford ES, Giles WH. A comparison of the prevalence of the
metabolic syndrome using two proposed definitions. Diabetes
Care 2003; 26: 575 - 81

12. Meigs JB, Wilson PW, Nathan DM, D'Agostino RB Sr,

Williams K, Haffner SM. Prevalence and characteristics of the

20.

metabolic syndrome in the San Antonio Heart and Framingham

Offspring Studies. Diabetes 2003; 52: 2160 - 7

.McLaughlin T, Abbasi F, Cheal K, Chu J, Lamendola C,

Reaven G. Use of metabolic markers to identify overweight
individuals who are insulin—resistant. Ann Intern Med 2003;
139:802-9

Lempiainen P, Mykkanen L, Pyorala K, Laakso M, Kuusisto J.
Insulin resistance syndrome predicts coronary heart disease

events in elderly non—diabetic men. Circulation 1999; 100: 123-8

. Kekalainen P, Sarlund H, Pyorala K, Laakso M. Hyperin-

sulinemia cluster predicts the development of type 2 diabetes
independent of a family history of diabetes. Diabetes Care

1999; 22:86-92

. Pyorala M, Miettinen H, Halonen P, Laakso M, Pyorala K.

Insulin resistance syndrome predicts the risk of coronary heart
disease and stroke in healthy middle—aged men: the 22—
year follow—up results of the Helsinki Policemen Study.

Arterioscler Thromb Vasc Biol 2000; 20: 538 - 44

. Kuusisto J, Lempiainen P, Mykkanen L, Laakso M. Insulin resis-

tance syndrome predicts coronary heart disease events in

elderly type 2 diabetic men. Diabetes Care 2001; 24: 1629 - 33

.Onta A, Ceyhan K, Basar O, Erer B, Tobrak S, Sansoy V.

Metabolic syndrome: major impact on coronary risk in a popu-
lation with low cholesterol levels: a prospective and cross—

sectional evaluation. Atherosclerosis 2002; 165: 285 - 92

. Scuteri A, Najjar S, Morrell C, Lakatta E. The metabolic syn-

drome in older individuals: prevalence and prediction of cardio-
vascular events. Diabetes Care 2005; 28: 832 - 7

Stern MP, Williams K, Gonzalez— Villalpando C, Hunt KJ,
Haffner SM. Dose the metabolic syndrome improve identifica-

tion of individuals at risk of type 2 diabetes and/or cardiovascu-

1163

CHEtol At 3|



Special Issue

- O Al

lar disease? Diabetes Care 2004; 27: 2676 - 81

21. Malik S, Wong ND, Franklin SS, Kamath TV, L'ltalien GJ,
Wiliams GR, et al. Impact of the metabolic syndrome on mor-
tality from coronary heart disease, cardiovascular disease and
on all causes in United States adults. Circulation 2004; 110:

1245-50

p Peer Reviewer Commentary

d i & (oFF2Ich L)

22. Hunt KJ, Resendez, Wiliams K, Haffner SM, Stern MP.
National Cholesterol Education Program versus World Health
Organization metabolic syndrome in relation to all—cause and
cardiovascular mortality in the San Antonio Heart Study. Cir-

culation 2004; 110: 1251 -57

2 =22 22 O 3240| B2z Qe HAMESEZel gyt Folol JAE & Mot UCH, tHABSZE
oletoll U0t I2falor & SRt RAE E AJlstn Ok 2 TAPL 816l HIHE tABSS =2 19904EM] 0|
AL7F S| AdEn o oAz FHT|E0| SYUE0 UK %L1, 2005 LHE MAGHAN
(International Diabetes Federation)2 M2 XE7|E&E =2H0| T/ U= AHO|CH IDF9| 7|&2 H[2ke RS}
= O && 719 X0|E ¢Igsk= TIYEsr Mol S22 & &~ Tt (o7 Alget A2 ot=2l0] S ChAL
Sexel IHV|ES Oigshs Yoloh XL ¢igst tE CiSH|THels|ollA St=0lof = 2P| 7|Ee2
=Xt 90cm, O4Xt 85cmE 2 AMIAIGI=L, OF2! T sl3| 7tol o7t gl= ARO|Ct CHfst H0[EE Saff 0
7129 EFWO 7*"‘@_ SYUE TIEC= Eslof oitt, 22 tABEZS T2 A2 1Y OMXEE, 1

65
o
om
ol
P
I
ol
]
il
[o][]
§ p
rol



