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Australian Diabetes society and Australian
Diabetes Educators Association position
statement (2007) (46)

Indian Health Services
Guidelines for care of adults with prediabetes
and/or the metabolic syndrome in clinical

ADA consensus statement (2007) (11)

settings (2006) (45)

IFG FPG > 100 mg/dl (5.6 mmol/liter) but < 126
mg/dl (7/0 mmol/liter) and 2Hpg <200 mg/dI
(11.1 mmol/liter)

IGT FPG < 126 mg/dI (7.0 mmol/liter) and 2Hpg
>140 mg/dl (7.8 mmol/liter) but < 200 mg/d|
(11.1 mmol/liter)

Who should be Individuals with risk factors for diabetes
screened for should be screened for prediabetes

prediabetes? 1. FPG 1.FPG
Method of screening  2.2-h OGTT if Metformin therapy is considered

Recommended
treatment

Lifestyle modification for IFG or IGT

Lifestyle modification and/or Metformin for
IFG and IGT and at least one of the following:
age <60 yr, BMI > 35 kg/m2, family history of
diabetes in first degree relatives, elevated
triglycerides, reduced HDL-c, hypertension,
HbA1c >6.0%

1) Metformin treatment: semiannual HbA1c
2) Lifestyle intervention: annual follow up

Follow-up

LTI310R MANBNR oK P XYY RETINT DW IR IYDwn 7Y naten K3
DRYD WBW 377 100 TIIPRI TP 1O 12w STOP-NIDDM- Ipna
w3 IFG-) IGT P23 790 b 112702 1K 25 5w nnom i, ora
TR AW ,RYa T AYBWR , NETINN ISP R pODIT TWRD .07 3.3
,FjO1A L 1675K DR 90D MR X TJonn TIIpRa Do 0o T
53 25 nRHAN2 MK 49 5w PO ARSI PN I DR NS
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PN YUk WY DPRPD 0 Y3V DY AR U3 ITWORT DY mman X
LT RRAD TIRPY AR IR PP w0 ORIy opomIpn
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XN TPEN PW 2% VXTI LI D0 Bw v mbya nvinon owia
JAPK TPuR AMPPan neapb ARIYR2 TpDnn MR Y 27251 xoa
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DPT DAW WY WA MR 60-2 NN IR 790 Mnnene 110N Nk
DIANT NWINT T AP IYOWN T R ooxan b YIGE-) IGT oy
PR 2wnnAR v 7ot oawn bpwma by 35 npoo K bw mnrown
L1897 OTIN2 WA T YA M

37 5w nnnDn DA, LRVODTING DRI 120 12w ,XENDOS-T TP
DM DpTIR DA YIIX Twma 910 mMnnennb 1iovoa Nk

mnnonm> P°on MPRER TIYYRD ,ACT NOW-T MW PRnNa apmma
O3 R¥21 . 0P a2 IR IGT Oy D°pTa1a 03w 2.6 Twna MK 811 Moo
Sw Spwma by mnb 37373 Xwai RN Mppn PRorsb mersa mow
9nmpPan n¥1apa 0.8 Y Moot nyapa AR 3.9

I NP2 XTI I TPION TV PR, TOR DR MR 0 1sh opnn 8o
.0”p DY D712 OX Mo Wt oomwn oryisp DTIRNT v

M0 OTp By DpTAd MIDLT TN, OX TR

S0, a0 AT X DUIOMR DT DM TTPW ATV NTDoa o
07 MM APy
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FPG > 100 mg/dI (5.6 mmol/liter) but < 126
mg/dl (7.0 mmol/liter)

2hPG > 140 mg/dI (7.8 mmol/liter) but < 200
mg/dl (11.1 mmol/liter)

Annual testing of individuals at risk for
developing diabetes

2. Optional 2-h OGTT if resources permit

Lifestyle changes

Consideration of Metformin on an
individualized basis; depression screening
and cardiovascular risk reduction also
recommended

Monitor glucose values every 6 months

FPG > 110 mg/dl (6. 1 mmol/liter) and < 126
mg/dl (7.0 mmol/liter) with 2hPG < 140 mg/dI
(7.8 mmol/liter)

FPG > 126 mg/dl (7 mmol/liter) and < 126 mg/
dl (7.8 mmol/liter) and 2hPG < 140 mg/dI (7.8
mmol/liter) but < 200 mg/dl (11.1 mmol/liter)

Incidental detection when screening for
diabetes
Incidental detection when screening for
diabetes

Intensive lifestyle intervention
For a minimum of 6 months before
consideration of pharmacotherapy

75-g OGTT, initially performed annually, then
individualized retesting every 1-3 yr
DI . D7 3.4-2 PRMBYLMA PO DAY 11,1-2 0N MANSNT DX AT
,TINX 392 TPy IPAS™M 73w 0.5-2 0NN TYR DR TR 00 Pan twwa
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(1 9P8) “omnx mnwa 55 YITPRY DTINK
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Figure 1: Acute insulin response (shown as median) before and after different interventions and at 1 year
*p<0-05 in the non-remission group compared with that in each intervention in the remission group

(after treatment).
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Table 2. Drug efficacy table based on the “ideal hypoglycemic drug criteria” score. The final score of the different drugs suggests possible alternatives

that should be tailored to the patient in a customized treatment plan.
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Table 1. Characteristics of Patients at Baseline and Follow-up.*

veiable |  Baseline | 0 Followw
I = I el T
(N =2899) (N =2892) (N =329) (N =344)
Age (yr) 60.3+9.0 60.5+9.0 0.64
Sex (no) 0.98
Male 873 866
Female 26 26
Time since diagnosis of diabetes (yr) 11.5+7.0 11.5+8.0 0.96
Patients with previous 368 355 0.62
cardiovascular event (no)
Patients with hypertension (no)** 650 642 0.83
Race or ethnic group (no)*** 0.51
Non-Hispanic white 572 539
Hispanic white 136 155
Black 147 152
Other 44 46
Glycated hemoglobin level (%)**** 9.4+2.0 9.4+2.0 0.91
Weight (Ib) 214+36 214+36 0.97 223+42 232+44 0.01
Body-mass index 31.2+4.0 31.3+£3.0 0.61 32.3+5.0 33.8+6.0 0.01
Blood pressure (mm Hg)
Systolic 132+17 13117 0.66 125+15 127£16 0.27
Diastolic 76x10 76x10 0.91 69+10 68+10 0.20
Cholesterol (mg/d)|
Total 185+53 182+40 0.17 153£40 150+40 0.25
Low-density lipoprotein 108+34 107+30 0.33 80+£31 80+33 0.98
High-density lipoprotein 36£10 36+10 0.43 41412 40+11 0.63
Triglycerides (mg/dl) 223+352 201+162 0.09 159+104 151£173 0.47
Creatinine (mg/dl) 1.0£0.2 1.0£0.2 0.60 1.2+£0.5 1.2+0.6 0.54
Tobacco smoking status (no) 0.82
Total Patients 897 892
Current 145 154 32 21
Past 505 494 NA NA
Never 247 244 NA NA

*Plus-minus values are means + SD. The body-mass index is the weight in Kilograms divided by the square of the height in meters. To convert the values for weight to
kilograms, multiply by 0.45. To convert the values of cholesterol to millimoles per liter, multiply 0.02586. To convert the values for triglycerides to millimoles per liter, multiply
by 0.01129. To convert the values for creatinine to micromoles per liter, multiply by 88.4. NA denotes not available.

** Hypertension was defined as current treatment for hypertension or a blood pressure of 140/190 mm Hg or more.

*** Race or ethnic group was self-reported by the patients.

**** Glycated hemoglobin levels from baseline through 78 months are detailed in figure 2.
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Improved PK: albumin binding though
acylation; self-association

: S low absorption from subcutis
Resistant to DPP-4
° Long plasma half-life (T,,= 11-13 h)
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Abdominal/central
obesity

Waist to hip ratio: >0.90 (men), >0.85
(women), or BMI >30 kg/m2

Hypertriglyceridemia >150 mg/dL

HDL cholesterol < 35 mg/dL for men, <39 mg/dL for women

blood pressure >=140/90 mm Hg or documented use of

antihypertensive therapy

Glucose levels
glucose, insulin resistance, or diabetes

Microalbuminuria Urinary albumin to creatinine ratio: 30 mg/g,

or albumin excretion rate: 20 mcg/minute

31

=150 mg/dL

<40 mg/dL for men, <50 mg/dL for women

>130/85 mmHg or documented use of
antihypertensive therapy

Impaired glucose tolerance, impaired fasting =100 mg/dL *

00010 MUy

Waist circumference: >102 ¢cm in men, >88 waist
cm in women

circumference > 94cm for Europid men and
>80cm

for Europid women, with ethnicity specific
values for other groups

> 150 mg/dL, or specific treatment for this
lipid abnormality

<40 mg/dL in males and < 50

mg/dL in females, or specific treatment for
this lipid

abnormality

systolic BP = 130 or diastolic BP = 85 mmHg, or
treatment of previously diagnosed
hypertension

FPG= 100 mg/dL, or

previously diagnosed type 2 diabetes
If above 100 mg/dL, OGTT is strongly
recommended
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Definition NCEP NCEP NCEP NCEP NCEP NCEP NCEP
approach
Waist MS-1A >97th P (controls)
circumference
Body mass index 90th P (age, >90th P (sex) >90th P (age, >90th P (age, >95th P >90th P (age, sex =97th P (controls)
sex) sex) sex
Skinfolds 95th P (age, sex)
Triglycerides =110 mg/dL >90th P >90th P (age,sex) >105mg/dL (<10 =140 mg/dL >90th =110 mg/dL >95th P (controls)
y), >136 mg/dL
(10+ years)
High-density <40 mg/dL <10th P <10th P (age, <35 mg/dL <40 mg/dL <5th P <40 mg/dL <5th P (controls)
lipoprotein sex)
cholesterol
Blood pressure SBP/DBP SBP/DBP: >90th SBP/DBP: SBP/DBP: >95th  SBP/DBP: =95th >90th P SBP/DBP: >95th P (controls)
NHBPEP 1996: P or medication NHBPEP 1996: P (age, sex) P (age, sex) 90th P
>90th P >90th P (age, sex, height)
(age, sex, height)
Glucose =110 mg/dL 110-126 mg/dL >109 mg/DlI IFG (2110 mg/dL) =110 mg/dL or >109 mg/dL >110 mg/dL IFG, IGT, DM
orIGT known DM (WHO 1999)
Insulin HOMA-IR
>median
(Tanner stage)
ALT Mid-puberty:
>30 mU/L
Micro- AER 20-200 pg/
albuminuria min
Definition 3 or more 3 or more IFG, IGT, or DM
and/or IR plus 2
or more
Study Population Nuclear Adolescents and 4 towns Obese children Population- Intervention Population- Obese children
families young Adults based study based
Study location Seoul, Korea India UK Konya, Turkey Korea France Tehran, Iran Milan, Italy
Age 11to 19 14 to 19 13to 15 7t0 18 10to 19 12 10to 19 9to 18
(range or mean)
Sample size 229 793 383 1594 120 3036 162
Prevalence 1.9t0 10.3% 0.50% 2% 27.20% 3.30% 0to 25% NS 25%
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Israeli USA USA

population30 Finland®’ USA (south)32 (north)33 (nation wide)34
Sex (M/F) M F M F M F M M F
Age (years) | 34.1 33.7 33.1 33 32 32 29.7 24.9 249
BMI (kgm2) | 26.1 24.3 26 24.7 28 27 26 24 .4 24.5
Systolic BP (mmHg) | 117.5 109 122.5 113 115 108 134.6 1149  106.4
Dias tolic BP (mmHg) | 75.6 70.7 73.9 69.3 71 68 78.2 70.6 66.8
Fasting Glucose  (mM) 92 86 - - - - - 85 81
Total chol. (mg/dL) | 200 200.1 | 2062  196.7 - - 189.9 176.5  177.2
LDL chol. (mg/dL) | 127.4 120.8 134.7 122.8 137 123 - 110.3 143
HDL chol. (mg/dL) | 44.8 58.4 44.8 53.7 42 51 - 50.1 55.6
Triglycerides (mg/dL) | 137.3  103.8 | 139.3  103.5 143 130 - 80.5 66.2

7T KD DW 110 MIXINA NP2 DID0M D DY AYIEM 12303 DIMIENT DRRRT N

DRI PTNYR IRIPANT TIP3 K 0PDR0RT DRI MW TR
.o1avnn nnmonb

0T pn? 1°

PITRYDY maRwA? IMBaT 9Nt MIEIBIT MYITAn DX X7 07 7R
DPIPT WA %32 37p3 720 AN CLYORDR oMwa by L SerorRY
TY wp v Puebh on PYOPRY 03 ,ARET 922,70 xEnn Ymnwm
W 1DIND OTHD KEMI O PRIOPK LSEnruomeon oazyn nown nayoe
7772 SOIPONT YR Phn T YW oA 9haa 1ims naxb
.07 Y12 97 MnnNsnY o°p0u DUAANA 0NN

ORI TPER) DUV DA AN By Tabrna 1WA 1T pnma
PA? M7 DR IR D83 PYIOPK DY 0D KM (3 /0m 1193032 LMER
XTI $20W 997 NIMonn 772w ,36NY MRD AW wws INonTw o
NIMON2 PWPDIMR ATIWRIT MIWENNR 1 PIOPRY Ty mnwn
.I0% MRS DRNENR T YRR 5y by 1R nrnavnn

DN D70 292 MM 07 PAP DY D X¥M1 2pyn pnn T00ma
03 61907 0ana LN NIMONT MANDNY PN 7I2°0 0T IMR
077 7R 2373 AP9Y 00 X¥M DX OIINT 27p3 WEAw 0Pl
D0PR D9W) 07 YA O YW PROR AMba N2 920,003 973
A0 MANBNY PI9°07 A (DT TNl D3y IML2 AR 2727 85/130-1
,70TMD TV, 7PO123IR2 NDON ATV .6X(30-71 XP*A3) TP O PIe
TR 30 *72 7Y P10 NIRON MANDNT YW PR M2 TYw oi X3
o7nn 80/120-7 TMAX P ONPW 077 YD DWW DTYE 0Wan 1973
.9y °13 onvia

21M0071D21 DTA "INW1 NMYI9A
,0°77° 33P2 12°OK1 OUPYE 2993 03,3121 2232 mrhavnn nnnon®
DTIRRRI0N M2 P9V 90T T Mrowa s mnwn D Ry
oy oWIR 272 TN AW AyInn ,$465mwen HDL-1 mnta 7
Bogalusa Heart-n 122pniw o°nn3 .2 Mon 1I0) PRI0rR> nrpny
.555790910 LDL M) S1u021977 nin 703 79y 03 §033 a7 Study
T2 MW RIWI P2V NINNOND DTN IRWRA oI DWIR 27p3
DYy DPROMIDISED 10 IR LCIIT PRUTMDDDIDR Sw oa 0w
Dapma LSSt DUIPDa YR AR Y0 oMM o TIehava
TP MR MW R MDY D900 0190 7P 139,19k ooppbnb
IR R AT oA 2emp L6068meoinT ovavp LDL ppbn v ol
XD YR DRRINA DWILR YN DX ,IpPRa mnpb ,7a0m) I

ATASIP IR NP MR nnob 112°0n DX 03 Y

U Nonw PTRD D AW PDIWINRT DWw3 TRLITY 0037 ohnn
o0 NMONY AP XY MPA NRYM (BMI - Body Mass Index)
P71 S TMIDTIVIRT TN ,PYET 252 25 nomm M0 mnnonn?
/DPI037 IR) DUTOVAR TANWAR DR O 2 JDINA TRR ,0vImn
L49480mDNan-P TP TI0R HTY NP W KM R, (rHRon
MY M, 7037 IR 22201 DIVMIRA POV DPIRRT 0N 1awn
TMPM ,JP-1N O IR BMI-» NP 2303 (MRI 1133) Mnatpnn mms
AP 372 O3 ,BMI- 2 avTa SLSO o Tapn 1% novna
2pY 07 *anna MNaR? OTNR 0TI NYap2 W ovp oI
LW PPINR MIRIEP 2992 DI AR IR M2y 11970 S mw M
DW mnax JRs? MW DTINR M3Rp MY o007 IDE-T TR P
P20 NN

POTPIINA AV DUAIPAT OTANAT AR DA wanwnb Sapn bxIwna
IO NPT CINDY MIWR A WpIw PURR 2R . (Caucasian) M0
I AR 920 MY S20vPY¥a 03 oA (C-reactive protein) CRP
PRI OTIPROTILR PW NI MIPOWR DR 770N AWn Dwpn
.TTOR UMDND MPWAN YN0 OTYY P2

NN NTINNN apv NPT
PNV NIRONT MW D920 0NAR Y 07pR 27 YR Ten
CRP, IL-6 713 NPT *TT 0¥ A9X D°agma °pn piwin wpn b
MNNDNAY DWW 719°0 I PR DPMLPD YW anwi By 191 TNFa53-)
Do mRapa preny ARenm npbT  mnwn pa wpn Rty Dww
I™O1P2IX2 925 73 NXT D23 R¥MI DIpRM 9D0MA 1A 700 INY MY
T, MR Oy PEXCRION CRP YW mimas mmd Xiznb il o1on
72 wpn 2R 3007 ya YW oMk Do PRTDY0TT , MMl PI0PR
DTTIY 9D0R MR S NERN 0700 DW OvTTa mhyY hiavnn nnmoni
29p2 PSR NNONT Y DY ovvnin Oy nnsnn apy nrepn
R, 0792207 295 272 12w DIPRRN IR BS540y 0 00ann
YTV WRWAT DTR? APt EPMRa XN DNann moasnn apy o
D MY ARE Spwn g7y Chya any oy o120 39p3 03 Bporxd
TRDOTIDIPR-8 PW NP 071 079V 193 P1AWNT NNMONR v mnoua
YR Y WM, DMRR DY nTnb LSSErnuoto nenknn Apy 1uo)
SW DX MANDNNA FPEnn ApYY 07NpeT 03°0nn Sw Tponi v 11
PIYD 1193 00 PURY Wwn L0PIRLnn NMona DpIPT DTYEa XN
WK TOX DN NYRINY PRI IR mI ,maynn 9o By i kD

34



ATEIMp DOYIPR ANDY P90 DX O3 AMRD 7RI 462 3on

NINON DY D™1'U¥I MY'9INA 110N M72Nn
n*2.un

mh2on MY oW1 29p2 MAd WA aYRIna amow myien
X7 IPDNURT MM (32 PAM PIRoMn pwn noma rhya
TVOWOLT M PR 50 T2 Iy AP UM LSOnTanTmINoDT
51X DY WO DBTTER YW onoEmn ompn mRipToa
TIVDIOL AT T PITT WP OPp MW DRpIa uoow® 1w
oM oW MR LPorRD mray Pab 0wl 29pa A, ama
]’77101’877 MTRY 172 APINn PIRPSIONT .DPDWR 172 AIRXIN-12°0 R
NNNON YW TATHa AT MW DX 701 MM 00O M
onepooeion MR ANRoNn MOM0N MTYE oWl 27pa hann
T MIMWA DY OUPYX 27p3 IMax Mmrowa ayepwen Noou aomn
oreImooR 2Py XOW CIWwR TA37 Nomm X°R PYhvm nmom
DIW Y1 Nana PIawnR NIMONM T YD P2 WPt LA(NAFLD)
DPYE 2972 03 NAFLD S0 oo owrew Ixem ank? Sax ,mad
MRGY MM 3 730 M PIIY AINRD DomMow Ipnma LT
To20w 77> 292 NIAX 38-D YW YWY YA NAFLD 2 R¥m3 i
TN RPN SW 7202 AN 7uthpn NYaRw 7 IyIen 20 nanwnn
MR DRMR L, PIOPRD DR WA RN TIMwRT Irwon
WM IR “hepatic steatosis” MANDNA?Y 72577 NPT TN T N8N
JomTTe mnnenae Ty opnne o

19'0

T MRS W rhEwen nnnon oo Mo ovp Kb ,ovnb 1o
Spwna 7T bynd ,DPYE 0TI X DANR 39p3 72 2990 1000
,PRTDYO0%T DW T2 MINAR DR WKW 1 . MDA MPYen
L0 PORIING MIE: MMPIwa Do hNDMT ,2 Mo NT9I0 X 97 phR e
TTPW Mt Mwn L DhApRR DM DMph D By nyaen a2 bovb v
TR MR LT TV N2 YR D100 IXEMI 0PN AN e Ypwma
TIXT NONN TTIAK TIWYD YW Spwna 7 03, IRT QY L D2TORM 7700
P2 227 DRI POPRD MITRYR N DR T nptab mao maown
MRS MWD O3 NI AR ANYBYWM DWTIN bW N2 720 o
DIDWR DR MY YD OA K¥MI DUPYE 0UMand) o2 4maynnn
999077 "3y By INYEWAY T2y DTN 7PN DRI PROPKRY MU DX
67507 yro mnm

Oy ©7Aanma 2y Xem PRmpbpa YI0°W v AW NP oUIvp 0pnma
WA O B0 9 PR MEWD Hpwnn nTMA? 2 Mon N0
IPRPPOIIST IR MODTINA IR PAMDLPA I TOW ORAw OMpIn
T30) N30 MINNSNAY 112°02 DRXMIT DUPYR N DMaANR 27p3 MNK
IANDNT 00 T (U1aWRR nNHoNTR o0 19K

nX ERY oI oaIeph IR mnaRn nwwd wp XYL o0
DUTYEa MINANT DW A199ma , DY) DEans 2P 107awnT nanaoni
DNT Oy I LTOR DM9AT POI0PKRD MY DTSN Tanwan IRYm
MW D90 210N NR0N2 DPI9R I Mn? Y2 Mt wn
R DPEn XD PR DRI Spwn Amy Ybya oo DwIRw IR, 0T
TP nvon owrh 297 wipn MRS Lnnnonb b Mo i
DWIRA M1 SW IR D090 X1 W, 0000 AR WY Spwm
FWi? N3 5y 25 noma N30 MINNDNT? TR A3 719702 DOREM WK
MM TIX OY DOPYR MR OO0V PYR PN LW L09n0pn My
PYALT MV MIan TR IR NNNONT DX PRI 119707
5y W DoyvRwn WX 712°0 W INKR? man Y1 1oR nyinn v

35

MWD A'o1DIN2 N'YI2000 NINDAN NINDW
30
Oomaa
05 |[EDWN

Y
2
F
e 20 1
&
o
=
£ 15 -
~
1]
=)
[a]
£ 10 4
£
&3

5 4

O i

26-30 31-35 36-40 41-45
(0nw) 112

NCEP ATP III-71 5w 73maxrs 5y nootant n°912umni Naveont mmow
5937 MIXIPY 1 7D DY DRIWY NIvTea yapi TNIwn NP017IR2 (2 1730)

2772 MP12UMR NN YR 0O TR M2 MIOY .2 9001 593
572 07723 D3

Opaa
35 By

15 7

(%9 mMxvINNYY
-]

10

Obesity LowHDL HighTG Highblood Dysglycemia

pressure
210NN NANDNN AN

DR DR DOYITRA PR Mena YR XA XY 9X
9971 7730 ovp 00 MIRT? 31 PRI PooINa cadb opn v
MW WK ,DPYET O°X2R oowib 023 P2 TRTh0T Mmowa
M3 0733 2992 HDL 5w Mol mnm o eoen Sw mmas mmd
XE23 10w DIpaa L (2 ) WA DPH¥IT Mmowh AXNWwna 07 b
AR QY PN Wp2 MMYR DTIRYI0R MY ATV a1 NEapa o
IPIDMT MPYDT DT POy N L T9ORT Can 1o P b ovnn
AT 190 NP I P20 O TN DTIRRRID W M nin oo
2w 46472 Nop A0 P AxSAn mnnennb oInKn 1ovon
ATIR2 WA TR L, DIwR TR DTIPRI0T Mnta W 0o b
0733 .1PX MPm MAnenaR 112702 MW DY pmn T Mppon 0N
myoa proy® 1omn ,Onvn AN DR WY 07N 20-7 D3 oY
20 MANDNAY 7I°0a D91 AT WA L,0Ppwna YT Ion




DY L DRT DY ORI ATaya WD 1R AMRY 109NRY nIona
APR KDY IMID N0 OX O3 L0 nanwnn Yon Tysb onennd
D9120R-1TIP 110 M T2 1IN ALY M DR ,Hpwnd mwp
,7I9K 11970 75793 NOWA2 AN IR 012 NYIORT BAMTINY 1)
AMR MDD Spwma ara JMEh S;wnn v 1b newn naona

.712°077 70 DR PNDMIN MDYk MR DT TR

ANT NPT, 0IanT POPIIRD ARNWA2 TTYET DA DTU0o
(YR 3 XpMT MR IR0 meab wrw 297 119°00 Dea)

STPYER D3R oIk DR DOIPORA DOWIN 11970 M3 NPRY 1
mnb ,ayen ovoIRa pohiawvna nnnona b manaxs novw b
PEPILIRDY DVATI PRAY M ,PAn Ind MITRR2 M s
DOONPI DX MY N7 MPAYR N W, YR Sownd X1 P
IX PR L5 MY DPPTIN A0 22T DR IWRD NOR A 733 YW
MI902 MBDIDN DRI PR D007 ,07IpnN 272 LANR %1ap
X721 7252 apTw pnnn nroeoRd oopn (2 Abav) nyEpni

1. Kylin E. Studien ueber das hypertonie-hypeglykdmie-hyperurikdmiesyndrom. Zentralblatt fuer Innere Medizin 1923;44:105-27.

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

3. Hyperinsulinemia. A link between hypertension obesity and glucose intolerance. Modan M, Halkin H, Almog S, Lusky A, Eshkol A, Shefi M, Shitrit A, Fuchs Z. J Clin Invest.
1985 Mar;75(3):809-17.

4, Alberti KG, Zimmet PZ. Definition, diagnosis and classification of diabetes mellitus and its complications. Part 1: diagnosis and classification of diabetes mellitus
provisional report of a WHO consultation. Diabet Med 1998;15:539-53.

5. Expert Panel on Detection EaToHBCiA. Executive Summary of The Third Report of The National Cholesterol Education Program (NCEP) Expert Panel on

Detection, Evaluation, And Treatment of High Blood Cholesterol In Adults (Adult Treatment Panel Ill). JAMA 2001;285:2486-97.

6. International Diabetes Federation. The IDF consensus worldwide definition of the metabolic syndrome. 2005. http://www.idf.org/webdata/docs/Metabolic_syndrome_
definition.pdf. Accessed May 8, 2007.

7.Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH, Franklin BA, et al. Diagnosis and management of the metabolic syndrome: an American Heart Association/
National Heart, Lung, and Blood Institute Scientific Statement. Circulation 2005;112:2735-52.

8. Einhorn D, Reaven GM, Cobin RH, Ford E, Ganda OP, Handelsman Y, et al. American College of Endocrinology position statement on the insulin resistance syndrome.
Endocrinol Pract 2003;9:237-52.

9. Gross R, Brammli-Greenberg S, Gordon B, Rabinowitz J, Afek A. Population-based trends in male adolescent obesity in Israel 1967-2003. J Adolesc Health. 2009; 44:195-8.
10. Daniels SR, Jacobson MS, McCrindle BW, Eckel RH, Sanner BM. American Heart Association Childhood Obesity Research Summit Report. Circulation. 2009; 119:e489-517.
11. Torok K, Szelenyi Z, Porszasz J, Molnar D. Low physical performance in obese adolescent boys with metabolic syndrome. Int J Obes Relat Metab Disord 2001; 25:966-70
12. Cook S, Weitzman M, Auinger P, Nguyen M, Dietz WH. Prevalence of a metabolic syndrome phenotype in adolescents: findings from the third National Health

and Nutrition Examination Survey, 1988-1994. Arch Pediatr Adolesc Med 2003; 157:821-7.

13. Andersen LB, Wedderkopp N, Hansen HS, Cooper AR, Froberg K. Biological cardiovascular risk factors cluster in Danish children and adolescents: the European Youth Heart
Study. Prev Med 2003;37:363-7.

14. Cruz ML, Weigensberg MJ, Huang TT, Ball G, Shaibi GQ, Goran MI. The metabolic syndrome in overweight Hispanic youth and the role of insulin sensitivity. J Clin Endo-
crinol Metab 2004;89:108-13.

15. Weiss R, Dziura J, Burgert TS, Tamborlane WV, Taksali SE, Yeckel CW, et al. Obesity and the metabolic syndrome in children and adolescents. N Engl J Med 2004;350:2362-74.
16. Lambert M, Paradis G, O’Loughlin J, Delvin EE, Hanley JA, Levy E. Insulin resistance syndrome in a representative sample of children and adolescents from Quebec, Canada.
Int J Obes Relat Metab Disord 2004;28:833-41.

17. Goodman E, Daniels SR, Morrison JA, Huang B, Dolan LM. Contrasting prevalence of and demographic disparities in the World Health Organization and National Choles-
terol Education Program Adult Treatment Panel Ill definitions of metabolic syndrome among adolescents. J Pediatr 2004;145:445-51.

18. de Ferranti SD, Gauvreau K, Ludwig DS, Neufeld EJ, Newburger JW, Rifai N. Prevalence of the metabolic syndrome in American adolescents: findings from the Third
National Health and Nutrition Examination Survey. Circulation 2004;110:2494-7.

19. da Silva RC, Miranda WL, Chacra AR, Dib SA. Metabolic syndrome and insulin resistance in normal glucose tolerant Brazilian adolescents with family history of type 2
diabetes. Diabetes Care 2005;28:716-8.

20. Park HS, Park JY, Cho SI. Familial aggregation of the metabolic syndrome in Korean families with adolescents. Atherosclerosis 2006;186:215-21.

21.Vikram NK, Misra A, Pandey RM, Luthra K, Wasir JS, Dhingra V. Heterogeneous phenotypes of insulin resistance and its implications for defining metabolic syndrome in
Asian Indian adolescents. Atherosclerosis 2006;186:193-9.

22. Whincup PH, Gilg JA, Donald AE, Katterhorn M, Oliver C, Cook DG, et al. Arterial distensibility in adolescents: the influence of adiposity, the metabolic syndrome, and clas-
sic risk factors. Circulation 2005;112:1789-97.

23. Atabek ME, Pirgon O, Kurtoglu S. Prevalence of metabolic syndrome in obese Turkish children and adolescents. Diabetes Res Clin Pract 2006;72:315-21.

24. Park HS, Han JH, Choi KM, Kim SM. Relation between elevated serum alanine aminotransferase and metabolic syndrome in Korean adolescents. Am J Clin Nutr
2005;82:1046-51.

25. Klein-Platat C, Drai J, Oujaa M, Schlienger JL, Simon C. Plasma fatty acid composition is associated with the metabolic syndrome and low-grade inflammation in
overweight adolescents. Am J Clin Nutr 2005;82:1178-84.

26.. Esmaillzadeh A, Mirmiran P, Azizi F. Clustering of metabolic abnormalities in adolescents with the hypertriglyceridemic waist phenotype. Am J Clin Nutr 2006;83:
36-46.

27. Gilardini L, McTernan PG, Girola A, da Silva NF, Alberti L, Kumar S, et al. Adiponectin is a candidate marker of metabolic syndrome in obese children and

adolescents. Atherosclerosis 2006;189:401-7.

28. Sinaiko A, Steinberger J, Moran A, Prineas RJ, Vessby B, Basu S, Tracy R, Jacobs DR Jr. Relation of body mass index and insulin resistance to cardiovascular risk factors,
inflammatory factors, and oxidative stress during adolescence. Circulation. 2005;111:1985-1991.

29. Rodriguez-Moran M, Salazar-Vazquez B, Violante R, Guerrero-Romero F. Metabolic Syndrome among children and adolescents aged 10-18 years. Diabetes Care.
2004;27:2516 -2517.

30. Cook S, Weitzman M, Auinger P, Nguyen M, Dietz WH. Prevalence of a metabolic syndrome phenotype in adolescents: findings from the third National Health and Nutri-
tion Examination Survey, 1988-1994. Arch Pediatr Adolesc Med. 2003;157:821- 827.

31. Insulin resistance syndrome in a representative sample of children and adolescents from Quebec, Canada. Int J Obes Relat Metab Disord.

2004;28:833- 841.

32. Weiss R, Shaw M, Savoye M, Caprio S. Obesity dynamics and cardiovascular risk factor stability in obese adolescents. Pediatr Diabetes. 2009 Mar 11.

33. Abdul-Ghani MA, Sabbah M, Muati B, Dakwar N, Kashkosh H, Minuchin O, Vardi P, Raz I. High frequency of pre-diabetes, undiagnosed diabetes and metabolic syndrome
among overweight Arabs in Israel. Isr Med Assoc J. 2005; 7:143-7.

34.Tirosh A, Shai |, Tekes-Manova D, Israeli E, Pereg D, Shochat T, Kochba |, Rudich A; Israeli Diabetes Research Group. Normal fasting plasma glucose levels and type 2 diabe-
tesin young men. N EnglJ Med. 2005 Oct 6;353(14):1454-62.

35.Sinha R, Dufour S, Petersen KF, LeBon V, Enoksson S, Ma YZ, Savoye M, Rothman DL, Shulman Gl, Caprio S. Assessment of skeletal muscle

triglyceride content by (1)H nuclear magnetic resonance spectroscopy in lean and obese adolescents: relationships to insulin sensitivity, total

body fat, and central adiposity. Diabetes. 2002;51:1022-1027.

36



36. Taittonen L, Uhari M, Nuutinen M, Turtinen J, Pokka T, Akerblom HK. Insulin and blood pressure among healthy children: cardiovascular risk

inyoung Finns. Am J Hypertens. 1996;9:194 -199.

37.Bao W, Srinivasan SR, Berenson GS. Persistent elevation of plasma insulin levels is associated with increased cardiovascular risk in children

and young adults: the Bogalusa Heart Study. Circulation. 1996;93: 54-59.

38. Caprio S, Plewe G, Diamond M, Simonson DC, Boulware SD, Sherwin RS, Tamborlane WV. Increased insulin secretion in puberty: a compensatory

response to reductions in insulin sensitivity. J Pediatr. 1989;114:963-967.

39. Moran A, Jacobs DR Jr, Steinberger J, Hong CP, Prineas R, Luepker R, Sinaiko AR. Insulin resistance during puberty: results from clamp

studies in 357 children. Diabetes. 1999;48:2039 -2044.

40. Moran A, Jacobs DR Jr, Steinberger J, Cohen P, Hong CP, Prineas R, Sinaiko AR. Association between the insulin resistance of puberty and

the insulin-like growth factor-1/growth hormone axis. J Clin Endocrinol Metab. 2002;87:4817- 4820.

41. Hu FB, Manson JE, Stampfer MJ, Colditz G, Liu S, Solomon CG, Willett WC. Diet, lifestyle and the risk of type 2 diabetes mellitus in

women. N Engl J Med. 2001;345:790 -797.

42. Rexrode KM, Manson JE, Hennekens CH. Obesity and cardiovascular disease. Curr Opin Cardiol. 1996;11:490-495.

43. Rocchini AP, Katch V, Schork A, Kelch RP. Insulin and blood pressure during weight loss in obese adolescents. Hypertension. 1987;10: 267-273.

44.0gden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal KM. Prevalence of overweight and obesity in the United States,

1999-2004. JAMA. 2006;295:1549 -1555.

45. Steinberger J, Moran A, Hong CP, Jacobs DR Jr, Sinaiko AR. Adiposity in childhood predicts obesity and insulin resistance in young adulthood. J Pediatr. 2001;138:469-473.
46.Tirosh A, Shai |, Bitzur R, Kochba I, Tekes-Manova D, Israeli E, Shochat T, Rudich A. Changes in triglyceride levels over time and risk of type 2 diabetes in young men. Diabe-
tes Care. 2008; 31:2032-7.

47.Tirosh A, Rudich A, Shochat T, Tekes-Manova D, Israeli E, Henkin Y, Kochba I, Shai I. Changes in triglyceride levels and risk for coronary heart disease in young men. Ann
Intern Med. 2007; 147:377-85.

48. Brambilla P, Bedogni G, Moreno LA, Goran MI, Gutin B, Fox KR, Peters DM, Barbeau P, De Simone M, Pietrobelli A. Crossvalidation of

anthropometry against magnetic resonance imaging for the assessment of visceral and subcutaneous adipose tissue in children. Int J Obes (Lond). 2006;30:23-30.

49. Caprio S, Hyman LD, McCarthy S, Lange R, Bronson M, Tamborlane WV. Fat distribution and cardiovascular risk factors in obese adolescent

girls:importance of the intraabdominal fat depot. Am J Clin Nutr. 1996;64:12-17.

50. Bjorntorp P. Abdominal fat distribution and disease: an overview of epidemiological data. Ann Med. 1992;24:15-18.

51. Bjorntorp P. Abdominal fat distribution and the metabolic syndrome. J Cardiovasc Pharmacol. 1992;20(suppl 8):526 -S28.

52.Retnakaran R, Hanley AJ, Connelly PW, Harris SB, Zinman B. Elevated C-reactive protein in Native Canadian children: an ominous early complication

of childhood obesity. Diabetes Obes Metab. 2006;8:483- 491.

53. Pearson TA, Mensah GA, Alexander RW, Anderson JL, Cannon RO Ill, Criqui M, Fadl YY, Fortmann SP, Hong Y, Myers GL, Rifai N, Smith

SCJr, Taubert K, Tracy RP, Vinicor F. Markers of inflammation and cardiovascular disease: application to clinical and public health practice:

a statement for healthcare professionals from the Centers for Disease Control and Prevention and the American Heart Association.

Circulation. 2003;107:499 -511.

54.Turi S, Friedman A, Bereczki C, Papp F, Kovacs J, Karg E, Németh . Oxidative stress in juvenile essential hypertension. J Hypertens. 2003;

21:145-152.

55. Kelly AS, Steinberger J, Kaiser DR, Olson TP, Bank AJ, Dengel DR. Oxidative stress and adverse adipokine profile characterize the metabolic

syndrome in children. J Cardiometab Syndr. 2006;1:248 -252.

56. Sorof J, Daniels S. Obesity hypertension in children: a problem of epidemic proportions. Hypertension. 2002;40:441- 447.

57.Haynes WG, Morgan DA, Walsh SA, Mark AL, Sivitz WI. Receptormediated regional sympathetic nerve activation by leptin. J Clin Invest.

1997;100:270 -278.

58. Landsberg L. Hyperinsulinemia: possible role in obesity-induced hypertension. Hypertension. 1992;19(suppl):161-166

59. DeFronzo RA, Cooke CR, Andres R, Faloona GR, Davis PJ. The effect of insulin on renal handling of sodium, potassium, calcium, and phosphate in man. J Clin Invest.
1975;55:845- 855.

60. Stout RW, Bierman EL, Ross R. Effect of insulin on the proliferation of cultured primate arterial smooth muscle cells. Circ Res. 1975;36: 319-327.

61.5un SS, Grave GD, Siervogel RM, Pickoff AA, Arslanian SS, Daniels SR. Systolic blood pressure in childhood predicts hypertension and metabolic syndrome later in life.
Pediatrics. 2007;119:237-246.

62. Israeli E, Korzets Z, Tekes-Manova D, Tirosh A, Schochat T, Bernheim J, Golan E. Blood-pressure categories in adolescence predict development of hypertension in accor-
dance with the European guidelines. Am J Hypertens. 2007; 20:705-9.

63. Csabi G, Torok K, Jeges S, Molnar D. Presence of metabolic cardiovascular syndrome in obese children. Eur J Pediatr. 2000;159:91-94.

64. Jiang X, Srinivasan SR, Webber LS, Wattigney WA, Berenson GS. Association of fasting insulin level with serum lipid and lipoprotein

levels in children, adolescents, and young adults: the Bogalusa Heart Study. Arch Intern Med. 1995;155:190 -196.

65. Freedman DS, Dietz WH, Srinivasan SR, Berenson GS. The relation of overweight to cardiovascular risk factors among children and adolescents: the Bogalusa Heart Study.
Pediatrics. 1999;103(pt 1):1175-1182.

66. Olivieri O, Bassi A, Stranieri C, Trabetti E, Martinelli N, Pizzolo F, Girelli D, Friso S, Pignatti PF, Corrocher R. Apolipoprotein C-lll, metabolic syndrome, and risk of coronary
artery disease. J Lipid Res. 2003;44:2374 -2381.

67. Kang HS, Gutin B, Barbeau P, Litaker MS, Allison J, Le NA. Low density lipoprotein particle size, central obesity, cardiovascular fitness,

and insulin resistance syndrome markers in obese youths. Int J Obes.2002;26:1030 -1035.

68. Miyashita M, Okada T, Kuromori Y, Harada K. LDL particle size, fat distribution and insulin resistance in obese children. Eur J Clin Nutr. 2006;60:416-420.

69. Wabitsch M, Hauner H, Heinze E, Bockmann A, Benz R, Mayer H, Teller W. Body fat distribution and steroid hormone concentrations in obese adolescent girls before and
after weight reduction. J Clin Endocrinol Metab. 1995;80:3469 -3475.

70. Rossi B, Sukalich S, Droz J, Griffin A, Cook S, Blumkin A, Guzick DS, Hoeger KM. Prevalence of metabolic syndrome and related characteristics in obese adolescents with and
without polycystic ovary syndrome. J Clin Endocrinol Metab. 2008; 93:4780-6.

71. Fishbein MH, Miner M, Mogren C, Chalekson J. The spectrum of fatty liver in obese children and the relationship of serum aminotransferases to severity of steatosis. J
Pediatr Gastroenterol Nutr. 2003;36:54-61.

72.Schwimmer JB, Deutsch R, Kahen T, Lavine JE, Stanley C, Behling C. Prevalence of fatty liver in children and adolescents. Pediatrics. 2006; 118:1388 -1393.

73.Roden M. Mechanisms of disease: hepatic steatosis in type 2 diabetes: pathogenesis and clinical relevance. Nat Clin Pract Endocrinol Metab. 2006;2:335-348.

74.Nemet D, Barkan S, Epstein Y, Friedland O, Kowen G, Eliakim A. Short- and long-term beneficial effects of a combined dietarybehavioral- physical activity intervention for
the treatment of childhood obesity. Pediatrics. 2005;115:e443- e449.

75. Jiang X, Srinivasan SR, Bao W, Berenson GS. Association of fasting insulin with blood pressure in young individuals: the Bogalusa Heart Study. Arch Intern Med.
1993;153:323-328.

76. Stewart KJ. Exercise training and the cardiovascular consequences of type 2 diabetes and hypertension: plausible mechanisms for improving cardiovascular health. JAMA.
2002;288:1622-1631.

77. Freemark M, Bursey D. The effects of metformin on body mass index and glucose tolerance in obese adolescents with fasting hyperinsulinemia and a family history of type
2 diabetes. Pediatrics. 2001;107:e55.

78.Jones KL, Arslanian S, Peterokova VA, Park JS, Tomlinson MJ. Effect of metformin in pediatric patients with type 2 diabetes: a randomized controlled trial. Diabetes Care.
2002;25:89-94.

300. Girman CJ, Rhodes T, Mercuri M, Pyoréla K, Kjekshus J, Pedersen TR, Beere PA, Gotto AM, Clearfield M; 4S Group and the AFCAPS/TexCAPS Research Group. The metabolic

syndrome and risk of major coronary events in the Scandinavian Simvastatin Survival Study (4S) and the Air Force/Texas Coronary Atherosclerosis Prevention Study (AFCAPS/
TexCAPS).

37



'1‘]’]‘7'7)0‘1 ' 1WAk
D“TU‘]J] 17 OM 7"7'!

720110 100 702 DN ND10 "N

NNN9NN71 N¥RIN M0 R MNTT'A?

D1IDN "UAN O 20 LeRInT

MU 2 TWpN NR D1"M0DN DMWIRN
nMI1721n9n

No-1MpeR 20 17T

DY TRIAT PW T D910 Sw I mmowi , moveoNa MIpTi o

5w 019 MIND D0 47 PRI v oph Ly

mn% 1.5 °5 5w 1270 *Sya of NIoI0 DY DUWIR LNAov0n N
"3°02 7Py Swa nRT LRt Anpb 1.6 YD1 NEXM MR AR
L3m7mEhR bk T P PRI 1
M0 P2 Wp OYRY MAMIT DR LIBN L,TYAN p°Ta PN T IR0
DYI9W DTIWER NN KW 27N 191 KDY o ompth A
9107 OINa orrhp opnn TR Mok LT wpn DX Ao
STV 197 ORPw ,0wa ovo Dyansi

N0 N0 NP A*SPNY0*T "2 TWpPA NN*WN
Canadian-2 ,7 372 POWIRA DRI OY MPyD Amox R mmow
DWIRD DIAR TIRY AT RIT MMOY ,Study of Health and Aging
OPRDTTR DM 11 5w mn3 185 973 Bym 1INK 34-2 N9y 65 773 Dyn
90 773 Hyn PRI OMINX 6.4 Hw 23 nupInn mobha mmow By nmd
72107 DPWIRA 00N D W NP2 DISIRD pnn LNNX 28.4 YW
™m 13.2-5 2000 mIwa M 4.5-m MRy WHwe rRzbR nbnnn
.32050 nwa

T, PRIp TP SW OTIR ADIPN TR PRI DYET DX
Yoy PRN CTYEINR MpdN 72 A 25w on orrvap ophw
AP QY MPY? MDY X°T 03 D2WINR o Yw mmown LeinT
MR 19 *3 M7 Cardiovascular Health Study-2 ,7m32 .mPovooXn
(Mild Cognitive Impairment) MCI- 1220 65 %3 Sy Dannwni 57on
85 7332 TINX 29-7 [PYW (@7 Ip oD YW Nvrbpi ATATT DNX)
Aoym

mbyY X7 AX 5,2 M0 D910 TR ,nN0n nbnn bw mmown
2.8-n My% AMDX NI Pw mnkwn mmown Lo mupTn oy
.52030 MWw2 oMK 4.4-5 2000 Mwa oNnX

LRI SW I 0910 DW 3 qwnani vaan oK ,100n mmown nna
X7 NI0) mEyn Moowa wipn oy wa mand moen vvobon buin
Sy Drpn DU pont Sownn ppr A9%mmaw ,naomn A
mod avwn Y e, oobount oowin By Suam (nbrma Sovb nin
PR IPNPIND NW 13 Wp DX P

38



ToYD NP0 . IPRIT MANDNM NIXM MPWINR MR 9250 10
9,000-2 o5 mw 18- LMW P PR DAPW 2pynRn TUnY oMpmn
LK 990 K5Y PRD ARNWA 000 OY DWIK U3 0K X7 LUK
MITITR AMAY DMBE 0T 1.5 %D P .2 LNERM IR DR

(1 Dwan) T nsb oMDE NP 1.6 °D VT .3 L NERM IIWIp
TO0 MM ARYAN P A0 Pa Wwpn IArnR oEDw P
TR IRIPOTTIR AXRAN T Sy N wpin phnw orporTp

39

nmTIT'N? D10 12 WP DININN D 1M
m"SINTI N'U'NIP

N RO L RaD T NICBRNMT PN AP KT 2 M0 N0
NORNM (NADM AR WA MPYD) PSR DM T0mm IREIND
,07Py mbnnk 119°0 o3 Ko7 2 M0 1910 L8P0 0170 9ann 1103
Mp SRR MDD ATRD LIPOTIR mnm axibnan ,nvhs
5ya 03 o OO0 oY DWIK 02 ANKRTA (@2°VpDOTID) TUIPEEN TR




Figure 1: Risk for Dementia: Diabetes vs No Diabetes
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