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A AT FH-o] Ha Fy A WEFe] won, WwEE f7 At £9s
3 te = FoEnt 5 fg AWk Ste 1 253 AGdA el AgEs
ANA 2ADF, 18IFTS doyA drh ol “AW A7 FEIV| % gty AW =
2ol A= TNF-q, IL-6, PAI-1, 18, ojt] X ylely} e wo oft] X 71els A3} &
Fajrke] AsiAH TNF-q, IL-6 59 954 ofttxzllzl dHga oS dore
PAI-1 59 oftjxylgle]l Fristal, Ql&d WAAS I7HA71E &AFA oft 7
olt] el e 7hAaste] Qlad AP S F7HAIZIT HlRbel] oA tjAbES o] WA gt
= A4S AAIARD vRke] St oA AT o R XvE e AlFEEC] FUtEE o
A gy dA g H vt A e A G g o] AqTtste] oA HTk <l
T7F S7Fska ], 1998 2001l A A Sl F2AF ARE st BE, -
gutete] AEFT e fHES 19989 23.6%° Hlal 20010l 28.0%% F+43 =
7tE Ao w wE A,

Jdad Mgy} 5 vvte] gial 57 T4 W AAX I AN mEZEg o}
o] 7ls o], 9w Axe A5, As 2Ed s 9" AZA so] i S5 EA B
o ZEAQ AAY ISR AAEHT Ak

Clinical Measure WHO (1298) EGIR ATP I (2004) AACE (2003) 1DF (2005)
Insulin resistance  IGT, IFG, T2DM, or lowered insulin -~ Plasma insulin =75th ?ercgntile hone, . IGT or IFG None
sensitivity™ plus any 2 of the following but any 3 of the following 5 plus any of the
plus any 2 of the following features following based on
clinical judgment
Body weight Men: waist-to-hip ratio =0.90; WC =84 ¢m in men or WC =102 cm in men or BMI =25 kg/m? Increased WC (population
wiomen: waist-to-hip ratio =0.85 =80 em in women =88 cm in woment specific)
ancior BMI =30 kpsm? plus any 2 of the following
Lipid TG =150 mofl andfor HOL-C TG =150 mg/dL andfor HOL-C TG =150 mg/dL TG =150 mgfdLand TG =150 mg/dL or on TG Rx
<35 mg/dL in‘men or <39 mgfdl <39 mg/dl in men or women  ——— HOL-C <40 mgadlin ——
in women HOL-C <40 mo/dL in men or ~ men or <50 mg/dLin HOL-C <40 my/dL in men or
<50 mgfdL in women WiOmen <50 mafdL in women or on
HDL-C Rx
Blood pressure =140/20 mm Hg =140/90 mm Hg or on =130/85 mm Hg =130/85 mm Hg =130 mm H olic or
hypertension Rx =B85 mm Hg diastolic or on
hypertension Rx
Gluzcse IGT, IFG, or T2DM IGT or IFG {but not diabetes) =110 mofdl (includes IGT or IFG (but mot =100 mgdL (includes
diabetes)} diabetes) diabetes)
Other Microalbuminuria Other features of

insulin resistance§

T2DM indicates type 2 diabetes mellitus; WC, waist circumference; BMI, body mass index; and TG, triglycerides. All other abbreviations as in text.

*Insulin sensitivity measured under hyperinsulinemic euglycemic conditions, glucose uptake below lowest quartile for background population under investigation.

t50me male patients can develop multiple metabolic risk factors when the waist circumference is only marginally increased (eg, 94 to 102 cm [37 to 39 in]). Such
patients may have a strong genetic contribution to insulin resistance. They should benefit from changes in lifestyle habits, similar to men with categorical increases
in waist circumference.

1The 2001 definition identified fasting plasma glucose of =110 mg/dL (6.1 mmolL) as elevated. This was modified in 2004 to be =100 mg/dL (5.6 mmol/L), in
accordance with the American Diabetes Association's updated definition of IFG 454777

§Includes family history of type 2 diabetes mellitus, polycystic ovary syndrome, sedentary lifestyle, advancing age, and ethnic groups susceptible to type 2 diabetes
mellitus.

199813 WHOOIA Ao 2 thal S5wte] dek 7158 AA S o= o8] oA gk
NEES ANSFITHE 1. o8 A 71FEL v, nddzs, 18 o dAds: 55
NE 242 v HoMs AT, AAG Ad 7= e 2o 7} do

WHOOI A 19984dell gt d7|Ee tAlESFwe] A7|Es A2 AAS v
Holl A zo] Hridnh d&d AGAS 71 Foe Boloz A7Msle AdEd A
SAZ WGT Foll, 35 dd Foll, ol &Ed vgY Asts et 1
v QlEd Mg digh Adv]Eoe] ofmfstar, ldelA lEed ARAEE SAHIIE 4A
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19993 European Group for Study of Insulin Resistance(EGIR)IA WHO9 X+ 7]

oF7F Wigslo] A= A 7|EE ASHGl o5 AEd AFHS 7 Fash
e}

A2, A4 AR

¢

2001d 9] National Cholesterol Education Program Adult Treatment Panel III (NCEP
ATP MDA E 2ddd Bt H8317] 42 Ad7|ES AATh dEd Ag49 54

st gR-st AL QA AL 4 RomE A Tk ATP M A Byu s
Fo8 3A9YAAR FRAGAT, AT A5 B HPAAT WEA Qojobd RS
QFEA e, mawlwh FAAW S, HDL e, 8% A%, 9% 2se gal 44 9
294 F M BET AWE ATHA ATP 19 A7) AelM Zgo] Aot

Aol gout, FaF WA AW AFHS % vk Rar: @l A4H

9 1 o

o},
2003de°ll American Association of Clinical Endocrinologists (AACE)ol A ATP II1¢]
GrES AYste AWV ES AT EGIRS 7S AH AdEd AdAdS gAY
ANt Fagh Ao g AAxet] AYAY FFwLoR FEEF TSI, A2Y G
gol] w At XA A ettt e Idr|EEde g
oA ALletlon, s s B A o]t vl wEEY
Aol shcte] whepa = st=5 kit

International Diabetes Foundation (IDF)olA+= wAld o2 Fdd MAd7|&S vfds)
2004 HE BelS zt7] Al#kete] 20060 AR A 75 3]
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@A >90cm, oA >80cm oS AlAlEI o, Ul

90cm=E A A& HZ gigte| e ol s Y1} >90cm, oJx} > 85cmoll A EF-H|gto
2 Age AL Asidh. 1 9o ATP I et 7]E7ke] ol He 7h tiAre ¢ 1 Aol
el 5 T AP AR R RIAL o] 4e] = Ao AAsG e, FEAT ol o
A 71%< American Diabetes Association(ADA)¢] A&t 715 WA wa}A 110mg/dl
oA 100mg/dlZ 5T}
American Heart Association/National Heart, Lung, and Blood Institute (AHA/NHLBI)
A& 200510 71E9] ATP I A 7]5ES v WA A28 9 7]Es $x3H
th o] 52 HF MRS Fas HdddAE s 9l wt=A] Qs IDFY A
5 WolsolA FUth 719 ATP III Ak 7]Eoll A wh=A] Ao o] 77 §lor,
71Ee] B ATEe] ATP 19 e 7]l oJaA] AP A5S Fxstalet. vt IDF
o] W 7FdMAE FEIIFNS Ad7]ES 110mg/dielA 100mg/di= w3l o,
ZF AT RIAE A g F ol L tARR] A1 Al o) 4e] Sl Ao FAEAT



7HE Hol ¥ IDFSE AHA/NHLBIO] X©7]ES vlaste] B HREuRhS Zdhd
WA Wed A5 AR BeA7 b 2 Ao, IDF Aw Ee dAeFEe] 2
g el e AAS HA wrgstdar =9elth. 28y IDF X 72 o A3
AEAA Aol fdo] FrhHol e AT BAolY tAH R o]ifo] e A
(Metabolically Obese, Normal-Weight Individual; MONW)& # ®kedalx] dtths Ao
AR, dAEes des] 7 Al o Folo] uinta el fgA gom, &%
Aol Hej e gigk 712 A, diASSael digk A8t AgEe] ol figk
%< sl AzEd.

<E 2. FFO gE B3 v Ad e

Country/Ethnic group Waist circumference”

Europids Male =94 cm

In the USA, the ATP 111 Female > 80 cm

values (102 cm male; 88 cm B

female) are likely to continue

to be used for clinical

purposes

South Asians Male =90 cm

Based on a Chinese, Malay Female > 80 cm

and Asian-Indian population

Chinese Male =90cm

Female = 80 cm
Japanese Male =85cm
Female = 90cm

Ethnic South and Central Use South Asian recommendations until more specific
Americans data are available

Sub-Saharan Africans Use European data until more specific data are available

Eastern Mediterranean Use European data until more specific data are available

and Middle East (Arab)

populations
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Measure {any 3 of 5 constitute
diagnosis of metabolic syndrome) Categorical Gutpoints

Elevated waist circumference™t =102 ¢m (=40 inches) in men
=88 cm (=35 inches) in women

Elevated triglycerides =150 mg/dL (1.7 mmoll)
or

On drug treatment for elevated
triglyceridest

Reduced HOL-C <40 mgfdL (1.03 mmoliL) in men
<50 mavdL (1.3 mmolL) in women
ar

On drug treatment for reduced
HDL-C+

Elevated blood pressure =130 mm Hg systolic blood pressure
or

=85 mm Hy diastolic blood pressure
ar

On antihypertensive drug treatment in
a patient with a history of
hypertension

Elevated fasting glucose =100 mg/dL
or

On drug treatment for elevated
glucose

*To measure waist circumference, locate top of right iliac crest. Place a
measuring tape In a horizontal plane around abdomen at level of iliac erest.
Before reading tape measure, ensure that tape is snug but does not compress
the skin and is parallel to floor. Measurement is made at the end of a normal
expiration.

TSome US adults of non-Asian origin (eq, white, black, Hispanic) with
marginally increased waist circumference (eg, 94-101 ¢m [37-39 inches] in
men and 80-87 cm [31-34 inches] in women) may have strong genetic
contribution to insulin resistance and should benefit from changes in lifestyle
habits, similar to men with categorical increases in waist circumference. Lower
walst elrcumference cutpoint (eg, =90 ¢m [35 inches] in men and =80 ¢cm [31
inches] in women) appears to be appropriate for Asian Americans.

$Fibrates and nicotinic acid are the most commonly used drugs for elevated
TG and reduced HDL-C. Patients taking one of these drugs are presumed to
have high TG and low HDL.

of UhEhbs @ ol

de g 5]
Ashed B2 Fth e MASTE od vRE Wy gobd, Aol diAt
FE7e) QAL gow, qAEF Tl folu AgsA BaE T4 itk
A WA, dAEFEe weaLel d@ 71z A7 Bedt. @4 A& AD4o] A%
Fo@ Woldn Azan I, A%d APdvon dAFFEel 7 A9ARES
aEA Fad OAEFEd Ade ves 4d9 Ane 9PAAES Hdse] o
Aol o gaki: Aol opUrh wed Adw Aol YRS dZs=d ol galelw



Framingham risk score$} #2 7]&9]
Faro] HelE vkE ol 7t Al F-aoll 5

T A, AL ?4 Fcke] g Zrol gttt 7F 7] Fol
A AAE ARADNAES A71A QD A Al o5 = A= e e a = R S ]
o] o]Fo|x o %E}. 183 @A = olgal Ao wAAJo] oF
st AES xgeldA JdEd Addy Ehs ddo] 9vka ¢ CRP, adiponectin,

PAI-1, fibrinogen 5<& ¥&31# & dth. IDF$ AHA/NHLBIo A= Aol Aekr]F9

Faud o 435 oAz
2 Fh5sA & Aot

<34. IDF<}F AHA/NHLBIOA FH 3t &% A7 B3 gAY Add AAED>

Abnormal body fat distribution
General body fat distribution (dual-energy x-ray absorptiometry [DXA])
Central fat distribution (CT/MRI)
Adipose tissue biomarkers: leptin, adiponectin
Liver fat content (magnetic resonance spectroscopy)
Myocellular fat {magnetic resonance spectroscopy)

Atherogenic dyslipidemia (beyond elevated triglyceride and non-HDL-C
and low HDL)

Apolipoprotein B
Small LDL particles
Triglycerides/HOL-C ratios
Dysglycemia
Fasting glucose
OGTT
Insulin resistance (other than elevated fasting glucose)
Fasting insulin/proinsulin levels
Homeostasis model assessment for insulin resistance (HOMA-IR)
Insulin resistance by Bergman Minimal Model
Elevated free fatty acids (fasting and during 0GTT)
Vascular dysregulation {beyond elevated blood pressure)
Measurement of endothelial dysfunction
Microalbuminura
Chronic renal disease
Proinflammatory state
Elevated high-sensitivity CRP
Elevated inflammatory cytokines (eg, interleukin-6)
Low levals of adiponectin
Prothrombotic state
Fibrinolytic factors (plasminogen activator inhibitor-1, ete)
Clotting factors {fibrinogen, etc)
Hormonal factors
Corticosteroid axis
Polycystic ovary syndrome
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