¥ & FERROREOHRIERE— VO LT VEERERDIC

=2

USTIF RICBIT2BEEHBEE
Lk

1{C

£ (mmal/l
—28

Nauck M, etal. (11) USJILFF 05~1.2 mg/day 144 5 MET-+SU —0.8%

Marre M, etal. (12) USZILFE 0.6 mg/day 1,041 26 glimepiride —0.6% —06
(LEAD-1) USTLFE . 1.2malday 26 glimepiride —1.1% =18
YSTILFF . 1.8mglday 26 glimepiride —1.1% —16
IRl 26 glimepiride +0.2% +1.0
rosiglitazone - 8 mg/day 26 glimepiride —0.4% —0.4
Nauck M, etal. (13) Y3 ZJJIF K 0.6 mg/day 1,041 26 MET —0.7% —07
(LEAD-2) USTILFE  1.2mg/day 26  MET —1.0% —1.6
UYSJNF K 1.8mg/day 26 MET —1.0% —16
TR 26 MET +0.1% +1.0
glimepiride 8 mg/day 26 MET —1.0% —0.9
Zinman B, etal. (14) Y ZJLF K 1.2mg/day 533 26 MET+TZD —1.5% —-22
(LEAD-4) USFNF K 1.8mgiday 26  MET+TZD —1.5% —24
Pord-t 26 MET+TZD —0.5% —-0.4
Russell-Jones D, USJNLF K 1.8mg/day 733 26 MET+SU —1.3% —1.6
etal. (15) TouR 26 MET+SU —0.2% —0.6
(LEAD-5) glargine 26 MET+SU —1.1% —1.8

8

B, RO~ 28 CTHEFOMmMBE > +
O — VAT 7% 2BIERBEE (n=1,026,
EWMS6 10K, HKES7+17 kg, HbA,.
8.4+ 1.0%) \Zx LT, SU (glimepiride, 4
mg/day RMAEHIRICT2 mg T THETD)
%2~ 4B 5%, 2688120721 Lira 0.6,
1.2, 1.8mg 1[Al/day BN L TRl L 7= d D
THhsb (38 SUEMBEB LUTZD
{rosiglitazone 4 mg/day> + SU®E). HbAId
Lira+ SUBTII, 1.8 mgh, 1.2 mgHE, 0.6
mg#T—1.13%, —1.06%, —0.60%%AL,
SU+ TZD#, SUBMETIX, £hEh, —
0.440%, +0.23%%1t L, Lira+ SU&IESU
BB CH L CASICMEI Y P — L%
#L, »O, Lira .8 mg, 1.2 mgHZSU+
TZDEIH L THEELUENEL NI,
ZeRERFMLBEMEIZ SUICAN X Lira 1.8 mg#, 1.2
mg®, 0.6 mgBB LU SU+TZDE, SUK
WmECT, Th¥FENL—28.6, —28.3, —
13.0, —15.8, +15.8 mg/dLZE{b L, Lira+
SUBEIZSUBMBEICH LT, %7:-Lira 1.8 mg,
1.2 mgBISU+TZDE I L THEELY
EVRON. FHAEBIMEE (1.5h) FE
BOEHA SN, SU+Lira 1.8 mg#E, 1.2
mg#, 0.6 mgHE, SU+TZDHEE, SUBLMAE
T, TNZ¥h—48.6, —45.0, —32.4,
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324, —72mg/dLE L7, $74bb, SU
FIZXAMAEITM A, Lira 1.8 mg, 1.2
mg/day BINHES (2638) 12X 1, HbA I
1.1%50E, ZERIMAEEIZH30 mg/dL, F
BWEHMAEME (1.5h) 13450 mg/dLLE L,
TRCTZDOBH & ) bRhEFHE. KE
NEALIZDWTIE, SU+Lira 1.8 mg#, 1.2
mg#, 0.6 mg®E, SU+TZDE, SUHME
T, #Fh¥Fh—-0.2, +0.3, +0.7, +
2.1, —0.1kgZfLL’, SURBLDHATH S
72O ML TIE VA, Lira+ SUBIESU+
TZDE L ) FEICEEEMPIH S L Tw
5. LiradfEHIC L) pHlfatse) DfE
(HOMA- B) DEMERIIALNEDS, 1~
A VIEFHEOEE (HOMA-IR) 13%1k28
Aoz, BIEA T LiadfFHICEDHE
LB RERTH LB, TH, W, EZ
E, MRREREEZONDEE, BKELRLE
AR LNTz. BT 10%L T TR 5-BtR4A
FMOBIZE WD, 12~15SADH-0) TIFIT
HET 5. Lirallxtd 5 HOHUEIZ9~13%
KRB SR TwE2S, S22k~ b
O— V3§ A RBIERD bR,
b) LEAD-2

2RIBEFRIB 2 BT A MET & OB FRIR % &
5L & HITSU (glimepiride) 12343 A3
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LEELZFMLAEZbOTHA. ROE1~2
FITHEBEROMET > b — NV AR+557% 28
ERRBEE (n=1,091, E#B L 257+ 95%,
RIES £ 54EFEEE, BMI 315 kg/m R/,
HbAc 8.4 + 1%A2 ) \2xF L C, MET ({1,500
~ 2,000 mg/day <432>) %3EMEEGE,
263812572 1) Lira 0.6, 1.2, 1.8 mg 1[@l/day
*BMLTEHMELZZ2DTHAS (FHR | MET
BhBE B X O°SU (glimepiride 4 mg/day> +
MET#:). HbA. &, Lira+MET# TldLira
1.8mg, 1.2mg#, 0.6mgHT—1.0+0.1%,
—1.0+0.1%, —0.7+0.1%%1t, MET+ SU
B, METHEMETEIZELEA—-1.0%
0.1%, +0.1+£0.1%%fbL, Lira+ METE
METEMEICL L CHAEICET Y bu—
V%, Lira 1.8§mg, 1.2 mg# X MET +
SURE L ARt ESH O N GEgE). 2
g B IfL 45 (X MET 12 X C Lira 1.8 mg #¥,
1.2 mg#, 0.6 mgh, MET+ SU#, METH
mET, FhEFEN—-30.6, —28.3, —
13.0, —23.4, +7.2mg/dLEALL, Lira+
MET# (I MET BEM#EICH L THERUED
B oM, MET+SUBIZx L TRISDHEN
BoNL. FHAZIOMEE (1.5h) bREKD
LA H S, Lira+SU 1.8 mghk, 1.2 mg
B, 0.6 mg®t, MET+ SUB, METHMH T,
Fh#Fh—46.8, —41.4, —30.6, —
45.0, —10.8 mg/dLE L. $4bb,
METZ & A iz, Lira 1.8 mg, 1.2
mg/day BINES (26:8) 12X 1, HbAcIE
1.0%08E, ZEREREMAEME (34930 mg/dL, F
WEBIMERE (1.5n) 138945 mg/dLEE L,
Lira+ MET# (X SU ( glimepiride 4 mg/
day) +METH# L FEEICET> ba—V%
HELLZZ. —F, KEOE{IIOVWTIR
Lira 1.8 mg#, 12mgh, 0.6 mgH, MET+
SUH, METHMET, #LE€Nh—-2.8%
0.2, —2.6+0.2, —1.8+0.2, +1.0*
02, —15+x03kgZftL, RERIIERIZ

Ao LF VBERLMF S OHA

MET & OBt HIZ X b, Lira+ METH X
MET + SU (glimepiride) # & ) RE#ENA*
EECHHI STV,
c) LEAD-4

LEADA4IZBWVWTIX, 7TAYHBLITA S
FIZBITAMETB LU TZDHHIC L 528
BEFRIFEE AT A Lira DR R0V THRES
Ehiz, BOEE~ZSHTHEFOMMBET >~
FE = VAT S 2 BIERBEE (n=533,
ERESS £ 10, BREIL64F, BMI 33~
3472/, HbA BB L Z8.5£1.2%) I L,
6~93@H I} TMETHB L U'TZD (roshiglita-
zone) DRFEGBHZE~DEAN (FNEFh
2,000 mg/day 572, 8 mg/days2 ¥ THE) B
L UMt D #&E 13 d wash-out (run-in period)
%47 o 7%, 26812720 Liral2, 1.8mgl
[@/day % B0 (0.6 mg/day & V) 138 Z & 12
#) LTEHMEL7-dbDTHA (KR . (B3
TZD + MET#). MET + TZD 2 & 5 &
Bz, Lira 1.8 mg, 1.2 mg/dayBiN#5 (26
) 12X, HbAITEEL b —1.5+£0.1%
it (BERE—05+0.1%), 12BFTILEHE
FIhE L. ZHERFMAE(EII Lira 1.8 mg,
12 mgix 5HTEZNEN—44 mg/dL, —40
mg/dLZE L (53R — 8 mg/dL), FHARKI
$EE (1.5h) 1 —49 mg/dL, — 47 mg/dLZAL
(BB — 14 mg/dL) L, METHEERIME
ay bu—)vHELN/z. Lira 1.8 mg, 1.2
mg, Lira+ MET# 13 SU (glimepiride 4
mg/day) +METH L RIFICMET > FE—
VERELRZ. REOEMLIIOWTH,
Lira 1.8 mg®f, 1.2 mg#, A% (MET +TZD)
BT, FhFN—20+03, —1.0+03, +
0.6+03kgZ b L, REITE & b AR
X YWEEIZ, F72, Lira 1.8 mghfld 1.2 mghf
LYVEBICEA L. 2oft, IHEEALE,
B'E (FFA (EEBERRRAER>, LDL-C <LDL-J
VAFO—)V>, TG CHMEEH>) OET
RN, BRPEHSICIOMES X MY
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A7 DETHIPEFEINLIBEIBEON W,
d) LEAD-5
LEAD-51317 2 EIZ & 2 EERLFRBRTH
D, METB XU SUBFAIC X % 2 BIBERF A
BT HLiraDRREFHE A 2 R ) v 7
TNE Y LHBIRE GEEM) LizboTh
5. 2BIMEIRIREE (n=581, LLTF LiraBi
BT, FEE57.6+19.5m%, BREI2EL58
%, HbA, 8.3+0.9%, BMI 30.4 + 5.3 kg/m?,
FE85.5+19.4 kg) IZx L, 6BEDITT
MET ( 2,000 mg/day 4 2) B X U SU
(glimepiride 4 mg/day) DFHE5 BE DK
A (run-in period) L 7-#% (Zoif B if4E4E 140
~230 mg/dL), Lira#¥TlZ26812472 1) Lira
1.8 mg 1[Bl/day % 1BH0 (0.6 mg/day & V) 2 &/
P CHYE) $5—K, FINFUETIEIZE
FEFE MAE AT 100 mg/dL LA T %2 BAZ 8B A
JTT—EDHETKSEXRE (2[@/week)
LTHREL L, MBLEBELADDOTHS
(X B8 © Liraloxt§ 2538 CMET + SU
). 2687, HbA |3 LiraBE, AR 7
FINVFUHENETN—-1.33%, —0.24%, —
1.09%%4t L, LiraBt 34K, o1 xy
B LCHAEICHbA R E L7, g
MAEEIZZNEN~27.9 mg/dL, +9.5
mg/dL, —32.2 mg/dLZAk, &k IMmiEE
(1.5h) 1&—32.6 mg/dL, —0.5 mg/dL, —
30.0 mg/dL b LT, ZERERFMpE(E, &%Im
PEME (1.5h) & b IZLiraBF 1343 % (MET+
SURE) KL THEBIETS®AE L HIC,
TINWEVRII LU THESLETH L Z LD
RENTz. FOM, KREIILira®¥, /BB,
TINFUETENLEFN—-18kg, +0.42
kg, +1.6kgZftL, LinBFRIAEIHKRER

BALEEBE, FINFVBETIFIEKED
BmaHhbhiz, pHMEEBEEEIZOWTIE,

Liraff Tl 70 4 Y 2 v /ICTF FHeasths
DEICH L THEEICHSE, LMERKEEICD
T3 Lira# TO A UM E 2R EE(LIC

P EAHE  vol.98-n0.3 2010 (74)

K-> TERIETLTWA, BfEHIZOW
Tid, MET+ SUBEEICNTHY) T 7 VF
FOGERIZE Y, BL2HEIC 14%HHT 5
P1~3ATED, 14B8%ICIT1591BF L &
5., B~HhEEORKMME (<56 mg/dL % \»
UIEIBEREIR) (d Lira®, fAZEEE, /o0 ¥
CVEETENEN27A%, 16.7%, 28.9%IZA5
N, LiraB I 3BEHICH L THABEICEEYN L
ATH. FTINVFUBEKBT S LABELE
BN, EERIMEI22%THSN,
EICSUEDPFETAEEICRYIISVFF
DEAIGIZH T2 o TA v A1) VER L R
MG T REBPULETHL L 2RmEL
TWa, VI 7NVF FIZE D 9.8% THAMS
BHET200MET Y b O — 23T 58
LB A LN\,
DEEILBWTIE, &F - EFEELZVL
FECIHE R i BLA TR R 0 2 BURE IR R B &
WRLT, TN TOROBERFELHIEL
TYZ7VF FE 1485 (0.1 mg, 0.3
mg, 0.6mg, 09mg 1H1E®K FTE) L,
MmAgEz > b o — VEEVER % 5010 L -8 )s
H5H. RVAEPOHEGRDON, »DOH
BERFHZEDP/BON TS (B2
B RUCHERER) A%, BB 5 BANE
5 (monotherapy) T& 0 FEMITA < 9.

f\—lvq’./
i riBy
+1.0
+054

S =05l
,,; f*',I:Q~

 —ep-
n5m ug 10ug 1Dug 10uslemg
£<0,0001" p<0.0001* ; p<q,o1’ p<ooom

(EIIFErFE (BO)TMETHSU mmUSIILTE mmmensu
(a5 mUSSLFF QD) fzn 5

CRR S slgnmoancaacﬁustad,vs.placabo '+ significant vs, baseline

B1 RBOWERFRE2AICGLP-1 SBHEBREE
%5 LSS DO HbA, . DE(k
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GLP-1 SAMEEE I ESIETHHY), BE
5L SUERZRUBAFORERBEREICL D
MAFCTHIMBED > b O — VAR +457% 28
ERFEE CHEA SN T HEPEZVDT
BrwhreEzohns, R1ICEOE2HE
BER LB EDOHDA  DHEEIZOWTRL
f'- 17)

DPP-4 3R 7 F FEDOFHE 4 DEF R R IVE
i Y, ELOEROGHE - NEAITHH
boTwa, L724>T, DPP-4fHEE L
GLP-1D A% 5T, GIP% EDMDEZ DI
iR R XY, FVh I oW E R
CEIRI B % &, MERRRIAEEE & LCOME
BEICARMGLP-18E % LA S BT
REINLDITTIERWV. T, BYWERT
|2 GLP-1%° GLP-1 X & AEBHZE L [ARIZ, B
MfagE (\bhwd [ pcell mass|) ZHMS
B EEEbREN, B QMR RENZIEH
(7R M= 2A0OHH]) OFESEHSINT
W3, B MIBITARBFERBITIEA R
VA MBEDYEN RO ONLE B DD, pecell
mass & OEEMEIZEES 22 Tld %2\,

1. Y99 UTF (sitagliptin, Y+ RE
7 ®, Merck) DftiEl&DHA

YET)FF oI —a v RNBIUT A
HIZBWT, 2BERIREEC B S B
535 WIIMET L OB EE L THERS
nNTwa., &, DPPEXBITLHOHTO
DPP4THEHR L LT, AE (V¥ XET®
(A B /Merck Co.>, 77774 7® UM
Bp 3 5 /Merck Co.>) PSAGR S N7z, 1H 1M,
50~200 mg PREORGICT L) 248D
7z o TDPP-4 &M % £ 80%#IH§ 5. I+
WA 12 ~ 14 B[ T 75% 758 i & ) RE&1E
RTHEES NS, 200, BEHENETL
RECTIIHAERICEE (BE) »LEEIN

A VO LF UBEREMH L OHA

Twh, HMIE (monotherapy) DHAET
&, BOBERBEELRE L Tz 02 8IER
WEE (HbAc 8.0%) (V% 7)) 7F1H
1], 100~200 mgfXO#ES5 (248) §5h&
HbA13#0.8%cE L, MET Y ba—LD
EWEHIIEHADYUEBEEFKE V. PR
%IMPEME (2h) % 50 mg/dLATARIET £ 5
DA T, FEAZEIERFILAE D 20 mg/dLEl
BRIETIEA5.

HiFl & OB IC BT AEEEHICOWTIE, @
MET |2 TR O 2 BIBEIR B EE 1T BI1T 558
h#% 5 (add-on therapy to metformin) @ FRK
BV TR 2 BIERFBEE ICB T HREOMER
FEEFEHTAIBOE —ERFE L L TMET
AHLENTVE. DL ) REFEIFLT,
Y& 7 7F1H1E, 100 mgEMESD
B# (e A) I2BWTIX, HbA, %
0.65%1ET &, AKMIEE (2h) BLUER
i ZefEREINAE A Z N E N4 70 mg/dL, 30
mg/dLET & TW5, Zoftl, @ %7
7F ~ (100 mg 1[E/day) + TZD (pioglita-
zone) & TZDEJHALE OEE (24:8) Ti,
Hblc % 0.7%1EF &+, @METIZTIEFD
2RERFEE T LT 7)) TF L ESU
# (glipizide) MHE (52:8) TIdHbA %
067% &R THY, @SUE (glimepiride) T
BEPOMBED > b — VAR5 7% 2BUHER
REBZIINT ALY 7)) 7TF 0BRSSO
HEREDBRE SN, AELIERBZRD
BRI TWE s,

2. EILFIUTF (vildagliptin,
Galvus®, Novartis) OfthE|&DHA

VL Z)FF o i3a—aySitBnT,
2RIMERRFRE I CBIT B D 5 WIEMET &
ORERAEEE LTEARINTEY, bET
20101 BIckBEN (7T ®). 50
mg 1 H2EOROHKGTHEH, VY577
F L B FRETRH (ka#) Shi:
%, MEELSNACHEWIE85% BT

BHT EBE  vol.98-n0.3 2010 (75)
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%% BERFAEROHICBERE— VI LT VEERERDIC

HElE S h, EYBRIIER, HE, FEOR
AT L ALZIT VD, RIS A1E
BErxEL, EEFREEELET LB
LCIEER e 5. HEHEE (monotherapy)
Tid, 2BERBEE (HbAc 8.4%) IZ¥ WV
¥ 7 7F %50 mg 2[8l/day ¥ 7213100 mg
1El/day %5 L7286&, ZNENHbA %
0.7%, 0.9%ET XHTBY, WMFGHEID
HEINEIALN TR,
PERBEOREIC oW TIE, OMET#HRS
BINDBIES DEAERE L VD5, OfO
BERFBEZRE L T W2 BERFES
BFba-ZNVay ¥ —BHEHE (acarbose)
LB, @OTZD (pioglitazone) FHFI~D
BN S, ©OSUE (glimepiride) SLJ5HI~
DEBITEGORER LM, &4~ ) fF
Hrh o2 BERBRECTMAEDT ¥ PO — LR
T % EFNDENEG OREDOHRE D AL
N5, glimepiride RFEFI~DE IS (50
mg 1 H2[E, 2438) 12B8VTH HbAIX0.6%
BT LT, KMEOHEEZEML T
v v 20) ER T2 BIBERFE
ZIZBWTYH, EVF T IFENES
(50 mg 1B 2[, 24:8) 12X 1) HbA, 3K
05%E T LTWwA., BEREW LICEREK
MBE DB LM IC|mA LTBY, A VAT
WHEFO2RIMERRES BT 5 DPP-4fHE
EHHOBEREDO—mEZRLTWAY,

X ®

3. 7O YU T7F (Alogliptin, Takeda)
OfthEl & DA

Tar)TF U IEbPEBLFTAYAT
HERTHY, 125mghH 5 id25mg 10
[day DI G- TH 555, 2RIBERFEZ BT
DHEHFEGICB VT, ZeiEr s % B
Bioxt L12.5~25 mg/dL, HEIET &€,
HbA,c % 0.56 ~ 0.59%FE STV 5. flH
L oPEREEIZOWTIE, OMETADETD,
@SUE~DEM, @F ¥ R ¥+ MET~D
BN EOHRENH Y, HbA % 0.39~
0.80%CL3E S TWAH D),

GLP-1 Z A HEEh%E, DPP4HEZE L H I
BEZEWERIAONT, HEROECHERRE
BEE L OBICBW TINS5 W idH
WECmED > PO —VEHELY S, L
L, SUERA VA VEDPA (BEICD
WTRBRTREER L &ND) LBV TIHE
MAEDHEE LIS A EABHLZ LDDH,

BEHE - B F2H 7o TIREEZET 5.
INSOH L WEADHERIBEREDLHT
EDXI BRIV ay TR ERTADONIE
AHDBRBEREEFOLEFH LD, IhZ
TOWBREETIEIT Y PE— VAT THo
eRECH L TENZEMFEPER LZ
LY, BERRIGEERELEZ LD
H5b.

1) Fineman MS, et al.:Effect on glycemic control of exenatide (synthetic exendin-4) addi-

tive to existing metformin and/or sulfonylurea treatment in patients with type 2 dia-
betes. Diabetes Care 26 (8) : 2370-2377, 2003

2) DeFronzo RA, et al.:Effects of exenatide (exendin-4) on glycemic control and weight
over 30 weeks in metformin-treated patients with type 2 diabetes. Diabetes Care 28:

1092-1100, 2005

3) Buse JB, et al.:Effects of exenatide (exendin-4) on glycemic control over 30 weeks in
sulfonylurea-treated patients with type 2 diabetes. Diabetes Care 27.2628-2635,

2004

4) Kendal DM, et al.:Effects of exenatide (exendin-4) on glycemic control over 30 weeks
in patients with type 2 diabetes treated with metformin and sufonylurea. Diabetes Care

28:1083-1091, 2005
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8)
9)

10)

{RD)

12)

13)

14)

15)

18)

17)
18)
19)
20)
21)

22)

EEEET

AV OUFVEEREMA S OHA

Zinman B, et al.:The effect of adding exenatide to a thiazolidinedione in suboptimally
controlled type 2 diabetes. A randomized trial. Ann Intern Med 146:477-485, 2007

Heine RJ, et al.:Exenatide versus Insulin glargine in patients with suboptimally con-
trolled type 2 diabetes. Ann Int Med 143:559-569, 2005

Nauck MA, et al.:A comparison of twice-daily exenatide and biphasic insulin aspart in
patients with type 2 diabetes who were suboptimally controlled with sulfonylurea and
metformin:a non-inferiority study. Diabetologia 50:259-267, 2006

Sheffield CA, et al.:Safety and efficacy of exenatide in combination with insulin in
patients with type 2 diabetes mellitus. Endocrine Pract 14 (3) : 285-292, 2008

Drucker DJ, et al.:Exenatide once weekly versus twice daily for the treatment of type 2
diabetes:a randomized open-label, non-inferiority study. Lancet 372:1240-1250, 2008

Exenatide exhibits dose-dependent effects on glycemic control over 12 weeks in

Japanese patients with suboptimally controlled type 2 diabetes. Endocrine J 56 (3) :
413-424, 2009

Nauck MA, et al.:Five weeks of treatment with the GLP-1 analogue liraglutide improves
glycemic control and lowers body weight in subjects with type 2 diabetes. Exp Clin
Endocrinol Diabetes 114:427-423, 2005

Marre M, et al.:Liraglutide, a once-daily human GLP-1 analogue, added to a sulfonylurea
over 26 weeks produces greater improvements in glycaemic and weight control com-
pared with adding resiglitazone or placebo in subjects with type 2 diabetes (LEAD-1
su). Digib Med 26:268-278, 2009

Nauck M, et al.:Efficacy and safety comparison of liraglutide, glimepiride, and placebo,
all in combination with metformin in type 2 diabetes mellitus (LEAD-2 Met). Diabetes
Care 32 (1) : 84-90, 2009

Zinman G, et al.:Efficacy and safety of the human glucagon-like peptide-1 analog
liraglutide in combination with metformin and thiazolidinedione in patients with type 2
diabetes (LEAD-4 Met+TZD). Diabetes Care 32:1224-1230, 2009

Russel-Jones D, et al.:Liraglutide vs insulin glargine and placebo in combination with
metformin and sulfonylurea therapy in type 2 diabetes mellitus (LEAD-5 met+SU) ' a
randomized controlled trial. Diabetologia DOl 10.1007/s00125-009-1472-y

Seino VY, et al.:Dose-dependent improvement in glycemia with once-daily liraglutide with-
out hypoglycemia or weight gain:a double-dlind, randomized, controlled trial in Japanese
patients with type 2 diabetes. Diab Res Clin Pract 81:161-168, 2008

Girbert MP, et al.:Efficacy and safety of incretin-based therapies in patients with type 2
diabetes mellitus. Europ J Intern Med 20:5308-5318, 2009

Doupis J, et al.:DPP4 inhibitors:a new approach in diabetes treatment. Adv Ther 25
(7) : 827-643, 2008

Gallwitz B: Sitagliptin. Profile of a novel DPP-4 inhibitor for the treatment of type 2 dia-
betes. Drugs of Today 43 (1) : 13-25, 2007

Mikhail N:Incretin mimetics and dipeptidyl peptidase 4 inhibitors in clinical trials for the
treatment of type2 diabetes. Expert Opin Investig Drugs 17 (B8) : 845-853, 2008
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diabetes. Diabetologia 50:1148-1153, 2007
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BE A VI LFVICEDHUVERFLAE

i L WBRmIREEE 2—GLP-1 #4)

EEEMKFARSEERRER

E’ I liﬁ—'EB Miyagawa, Jun-ichiro

FUHIC

PERRIR, i 2 AU S EAA R R b 3Em
D—FE2RE>TBY, BETHLMPEIIBNT
b 40 LA ED 3.3 AT 1 A\ THERIB DEIEN SR
bNBIEEDBRICES TS, 1FEA RIS
EDEWTHo7eTHHS 100 FELEE DD
NBEANEOEED, BREBEOHTFEIZE, ELAFE
»ias (FFCEEREOEBRUEI) LEHED
WA WIRITED Z, EVER LGS REE I
BoTWBIEIZLBDTHSS, BRELTH
PEIZEF L7 R 7EBEREFELL LS
oy ro—n), XX EHBEOERREE
RA VANV YDTA Ty TEEEEINTE T,
LiL, Zhizk DERFMNERT 200 T3z
, BERILIBRFOHBRERCLI>THEED
MFEEE2 o EFELTI2OXEETHS L
bhTna,
BHEEECHEEENL S —BEREL LT
L Z N TR WIRRO R, i, {1 Y7V F
VIREELr Wb H L WLWERRIRESES L,
HEROFERIFEBEICEER 26T OTREZLY
LHIfENTWS, £ 7 v REROEREE
Al R3BERRCL > T3 NE 3 ELERIRF

PRACTICE D597 1RX

1, THEFFVF (exenatide=8HE exendin-4, Byetta®)
2. USZFF (liraglutide, Victoza®)

BEEBOBFCLIVEELI 2 LvbhTEY,
ZORPIEHLTY [FERBEOERE] ~OHFF
RN LERLEET 2AEEEZEL TV SR
5THB(F1L), 47 vFUERECE, Wb
5 [4v7vFAEA] 2B 7 5% GLP-1 (gluca-
gon-like peptide-1) DEEEMIcE DL, GLP-
1 25 k/EB3E », DPP-4 (dipeptidyl peptidase
-4)[HERENEET 505, AR Tk GLP-1 254
VEBIEE I D W TR T 5,

A, MIVA R L b 10 EERTR O FERFRHE &
NTBY, GLP-1 ZEMAEEEIHE b Y5 TI3EIT 2
#l, =¥+ FF (Amylin Pharmac., Inc. and
Eli Lilly & Co.) 8LV Z7AFF (Novo
Nordisk A/S) »Z&FE, BFFRIcE->TED, kK
i3 1ERI 1 BlOK TES T2 > bo—
VISTHREE 85 (R 1),

1. TFE+FK (exenatide=
&H exendin-4, Byetta®)

IFEFFFIE, 72AVHEMT (Gila mon-
ster) OHEEWRED S BH &7z exendin-4 &\ 5
GLP-1 AR EE2E T2 7F N2 AT
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B AV ULFUICEDHUWERRAE

BRE - FEHD : DR
f B (53t 1051

HEERRE BES)( D e

@k ® BRSNS e

S a5 ek
)L a—RE U AHIENN
J I A—REEHF

A RN oy

— Z B U A 2SIV h 325 :
e o S 7 by A
PVA-TORRRE - ZBURREN  gmman GOREW

RERA S RARAE » BHMRSME - BETRE (B

1 GLP-1 ®BF4L4BL W URIEER (EBREMICHIT2MREEZEL)

AR L7 b DT, GLP-1 2&MIzHEE L T GLP-
1 M2 &, »> DPP-4 EHiERRL T, Fi
HIZE THEH T3~ 4RHERST 2 (X2).

2005 £ FDA 12 & D &R & 1, 2 BRERREE

x1 BIRDPEIUAER WHRINTL3SGLP-12R
FIEENEE

- Exenatide (Byetta®) (Amylin Pharmac./Eli Lilly & Co.)
- Liraglutide (Victoza®, E£'Z +—+3%F 18 mg) (Novo

Nordisk) ZBWT, A bRV (Met), ANKZIVERER
« Exenatide LAR (long-acting release) (Amylin Pharmac./ E(SU), 77V ) ¥ VH(TZD), 5\ i Met+
Eli Lilly & Co.) b i ¥
+ CJC-1134-PC (ConjuChem) &0, Mei+TZD @{#Hﬁﬁ& ig Th 1572l
- R 1583/ITM-077/BIM 51077 (Taspoglutide) (Roche) oy b VOBONBHECHEEL 21,

K4 EOBKEREEND Y, BEREEEMRIC
BT 2% OWRENTINTNS,
KRt O BRI h7- 258 3R L

— rec. [Alb 8-35] human GLP-1 (7-36 amide)
+ Albiglutide (Syncria®) (HGS/GSK)

— rec. GLP-|/albumin conjugate
+ Semaglutide (Novo Nordisk)

« AVE 0010 (Lixisenatide) (Sanofi Aventis)
« CNTO 736 (Centocor R&D, Inc.)
— rec. GLP-1/1gG-Fc
* GLP-1/Technosphere Inhalation Powder (J & J)

162 PRACTICE 035971

TOHtEEE DK IZ AMIGO (Diabetes Man-
agement for Improving Glucose Outcome) trial
2KHY, Met BHuzxds 26/, SU & DHH,

Met+ SUBIZB I 2 HAMRZ EBRET SN
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BE A VOLFVICEDHUVERRBAE

GLP-1(7-36) amide

IF+tFF K (exenatide)

2 GLP-1&LUITFEFFF (exenatide) M#EE

Defronzo, exenatide 5 g BID 336 30
et. alV exenatide 10 g BID 30
placebo 30
Buse, exenatide 5 pg BID 377 30
et al.? exenatide 10 4g BID 30
placebo 30
Kendall,  exenatide 5ug BID 733 30
et al.® exenatide 10 xg BID 30
placebo 30
Zinman, exenatide 10 zg BID 233 16
et al.¥
placebo

TWw3(FR2), Met Bz ThEHR O 2 BIFERE
B (53110 %, BMI 34.2+5.9 kg/m? HbA,
8.2+1.1%)IWNLT, =¥ FFFougBIV
10 g 1 H 2 HEY R 15 580 E TES (10 ug
P4 S ug 1 H 2 MOBEE) L CFHEL 72
bDTH 5, HbAlZ Z#h £ 11—0.40£0.11

PIACTICE OS5 UF1R

%2 AMIGO trial IZHF3TFEFFFIZLS 2 BIRER A

BELRA

metformin =040 = —0.4 —1.6
metformin =05, 1B =0 2.8
metformin +0.08 +0.8 -0.3
Ssu —0.48 —0.3(NSvs.P) —=0.9
Su =086 =06 1.6
SsuU 0125504 =06
metformin+SU =085 =05 =16
metformin + SU <077 —0.6 =126
metformin 4+ SU 0 230 4018 —-0.9
TZD +metformin ~ —0.89 —1.6 —1.8
(77 %)

TZD +metformin ~ +0.09 —0.1 =02
(80 %)

%, —0.78+0.10 %6 b L (fa##£+0.08+0.10
%), HbA,. =7 %ZEE X E T 32 %, 46 %I
ELTWw5 (AEE 13%). BERR2EERD b
Hoh, SugB X UFl0uglH2ETZENE
. —1.6+0.4 kg, —2.8+0.5 kg &1L, BE
WL TEREREKERS BED s hiz (B3
Vol. 27
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BE A VOLFVICELBHULVERRA

B —0.310.3 kg). B HRIKEDHERETH 2
T YA v/ A4 v A ) v, —F %
FFREugBEIV 10 ug THEVET)L, 10 kg
1 H 2 EHREHTHEE CH- 2. HLBREEA
THAEMISug BEIU 10 ng, BEHETZNT
M, 36 %, 45 %, 23 %izA 5, BEFREEELL
WIZ% v, EILFE @E~HEE) &, =F&F7F
FEIMC & 2 BELEMNE & 51720,
SURRABMALTHIED > bo—L A+
437z 2 BUREER R B (5 55+ 11 5%, BMI 33.0%
6.0 kg/m?, HbA,.8.6+1.2 %) ZxfL THEKD
7a b a—VTiToieiE (30:8) TiE, HbA,
BIF¥vFFRougBBIT1I0ugH(1H2E
HYBRETE) TEhEh—0.48+0.12 %,
—0.86+0.11 %Z{L, TFtFF NizfBIEn
(+0.12+0.09%) L THEECmE2 ~ o
— NV EHELTHWS, FERSugHB LU 10 ug
BETZThEFN,—0.9£0.3 kg, —1.6+0.3 kg &
L, BEE (—0.6+£0.3 kg) WL T10ug
ETOAIEBELEBEERD PR sl 8l
ERTRELMLIRLEL, bughf, 10ugiB &
UMBERET39%, 51%, 7T%IZHLNTW»SY,
AMIGO trial Tld, Met+SU Bt 2 BUFEPRTH
BECNTEIFE;F NHHEORLFHE S
Twb, Met BEURABEHMERSED SUIKTY
M > b o—n Aok 2 BERBEE (S
55+10 %%, BMI 33.6+5.7 kg/m?, HbA,.8.5=%
1.0%) CBF2F¥X2F+FF5ug 2721310 ug
(1B 2 EEYBEIE TiE) BIES ORR % ket
LizbOT, A SU DL TIREMERERY A
TJWOWTEMT 2720, ZOEEDIAFE
(MAX B) L RO BESEREEN LN 8 S Wid
LT EE (MIN #) 290 TRt iz, 30
B, HbA i3 5ug B, 10 pg BB X MAEEET
znZFn—0.55 +0.07 %, —0.77+0.08 %, +
0.2320.07% Lt BB HEEZTL, BBREO
HbA, I %B DIy bu—VARERETII 10
ug BET-1.5%DUBEBSNESNT VLS, FERD
FERWZ DWTIZT & F F FEREINCED,
30 BTS5ug B, 10ugBEL b7, —1.620.2 kg

164 PIMTCE 0571 X

LZALL, BERE (—0.910.2 kg) KHLTER
BIET 2R L. BWEROBE LG EERE 1:BT
HEENEL, B~hEEOELML, 5ug ¥, 10ug
BEB L UMBEERET39.2%, 48.5%, 20.6 %TH
D, BOEMILBMEFRIEFNIE2%, 4 %8B &
U <1%Thotz, T+ F FHEDHRER
49 %iz & & iz b8, FURHIREOE & » 2 HERE
FERED N TR, SUDMAREIZELT
i, MAX B35 28 MIN B tb L T 5 ug B,
10 g BEE B2 HDA, BEER K E» 57208 (-
0.740.1%, —0.9+0.1 % vs.—0.4+0.1 %, —
0.6+0.1%), {EmFEDEE X MAX FETHEML
(22 %, 35% vs. 16 %, 21 %), SU MLAFNZIT 3
et F REMERS (BH) REO+47%Em
EAORESLETHE I EMHELIIERATY
%9,

TZD i ThHigE (£Met) D 2 BUBERRIE ICXT S
v+ FFORMETENTBY, ZOL
5 G CIIfE 2 > b o — VAR5 2 BURERIR
BE (FEES6+10 %, BMI 34.0+£5 kg/m?,
HbA, 7.920.1%) LTz F£FF F 10 ug
1 H2EEHY R 155 E TEHL TRETL
bOTH2.HbA Mk —0.89%£0.09 %%EAL, B3
B (4+0.09+0.10 %) WWHLTERCETL, W
BEDEIZ0.98% Lo, KEIF—1.7520.25
kg ZMt L (BEBRRIEETE), BR S ERAFE
B9 o iz, By, BHIE 39.7%, 13.2%
WwHBR(BERT15.2%, 0.9%), £ L THL
B EER 7z 16 %S RETRTICE S TB D,
E D OFFEREICHEL THETEE WY,

AMIGO trial @ iF» iz b L DR BThbh
TWaH, BT, 4 A0y (+0OF)
T 2 BERREE BTS2 L¥kFFF
E#GEE (1 5) EflicowToBb kah, &
70 E A Niiih - I N = B Sy o5 A o
PERREETA VA ) VEHOEA ZRER L
NTVBEZECZBVLTYH, /YA VEORD
~BER, ESEB OB SU OB~ ik z 1]
g2z L, XD KEFEEE (8-cell mass DR HILHE
RIRILENTE 2 Z L SRS N5, £72,80+
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Baseline
HbAwc 81 80 79 79

90T
851 +002%
80}
75}
70}
65+
60}
55}
0

HbA1c(%, S.E.)

ﬁ:‘?ﬁ
7SR 25 50 100
I:tFFRrE5E (uegx2/R)

3 BAAREERICSIZIXEFF k5
@ HbA,.DZEL (2658) (TEK9 £ ¥)

Met i< & D i o 2 BFERKFEE L, =F
FF RBEIC L ZRETR EBR I h, FHEE
B VA YT INEPRERA R V30
Ly 7 AREHEOHELITOI, FERFRERE
ELTOERMEPERIN TS,

B, ¥ FF PRBEHREDOF ST FF
LAR (Exenatide Long-acting release) DBFF
biED SN TBY, 1AM 1EORTENIC L
BB ARE & 72 5°, HRHRENSEL, RS-
EEEEDOA, DLVREBLAREUOROET
BEDOREMEEED 2 BERFEZINLT 1
H2EIOETESRZETLIFEFF F (10 ugX
2[E/H) £ 1 BMC 1EBORTERTHLZF X
+% F LAR (2.0 mgx 1 H/:8) %5 % & (30
W), =¥+ F K LAR DI ) BWEEIW HbA, %
WEL(—1.940.1% vs. —1.5+0.1 %), ZZHEHS
MFgDHEE CHERPIER B (—4.0+0.5
kg vs. —3.8+0.5kg). %72, BWEATHRH %L
A 5N 5E (nausea) 13, =+E+F FLARD
1Z 5 HBHEIRTIIE Y (26.4 % vs.34.5%). —7A,
I¥¥+F FIZGLP-1 &7 & VBT
B2 2 e o PESHIR LTV (40~50 %D
EFRTHRT )M, =5+ FFLARTIZES
WHEENERT S, FUAMIIECI EBZEAL
TBEREN DI S BT R L EINTWS DS,
RHEAG AFNC B 2 TAEEC X 2 EBETOR

PRACTICE OSUFT1R

& AV ULFVICEBHULERBAR

& JZ 7 IF B (lraglutide)
-é— DPP-4

{Glu¥ Gly ¥ThrPhe{Thr!

26D LysDe-7 3/ EICN-/ULI AN-F )5 2 VBEERI
MMETIINF - CER

4 1YSTIFE (liraglutide) MiEE

BEMR I OWTORIEDEE L Ebs, 0T
hizLTd, 2BRRBEZECHLTLUEDL S
72 MPENERhSESS 1B 1 BOE FESIC LD
AR i, BED QOL BEL{hEX NS
TH29,

B, bPECBIT 3, B - EFRECINZ,
Ex OROFERFEEICCHIIED > o -1+
7% 2 BIBEFRIE B I ¥ % = ¥ ¥ F F NEmpf
FIRR L DIRERAAE (12:38) BHREI N TS, K
HKERRD, IDVELSOARREI LT
% (2.5 ug, 5pug, 10 ug BID) 28, 3 XTCOHET
SR L D HbA, 22E L, AEEEFENZEIRED
IYEFREICBONTEY, HARAN 2 BIFERKFEE
TIEFK AL L T GLP-1 ZAE/EEZE LS M
Ay b= LT DEMCIET S < ATEEE
»BHs (HA3).

2. USJILFR (liraglutide,
Victoza®)

VS 7 NVFRIEGLP-10D26FEHDT & /8
DY EREEE (2 ) X F V) AL, UE
BO7 I /BYY vy 27 VFo BB -EE
2HL, 7 S/ BEYIE I %OERMEEBEL T
% (H4), BENEELLT L (TEEREBRL
RF V), BOMBIERMFTT VT S Y EBET

Vol. 27 No. 2 2010. 3.4 165

—149—



Main Theme

BE  AVILFUICELDFUWERBARE

%3 LEAD (Liraglutide Effect and Action in Diabetes

Marre, M. liraglutide 0.6mg/H 1041 26
et al.!? liraglutide I.2mg/HB 26
(LEAD-1) liraglutide |.8mg/A 26

placebo 26

rosiglitazone 8 mg/H 26
Nauck, M. liraglutide 0.6mg/H 1041 26
et al.tv liraglutide |.2mg/A 26
(LEAD-2) liraglutide |.8 mg/H 26

placebo 26

glimepiride 8 mg/H 26
Garber, A. liraglutide l.2mg/B 746 52
et al.!? liraglutide |.8mg/B 52
(LEAD-3) glimepiride 8 mg/H 52
Zinman, B. liraglutide I.2mg/B 533 26
et al.'® liraglutide 1.8mg/RB 26
(LEAD-4) placebo 26
Russell-Jones, liraglutide 1.8mg/B 733 26
D. et al.'¥ placebo 26
(LEAD-5) glargine 26
Seino, Y. liraglutide ~ 0.1mg/H 226 14
et al.l® liraglutide 0.3mg/H 14

liraglutide 0.6 mg/H 14

liraglutide 0.9mg/H 14

placebo 14

2 (FVTIV1IBFRTHAREELS 2) 1o,
MR 1I~13 BRI ER L, 1 B 1 DK
TSI L D MPRE MR T E 5 (5K R
3I~4 HTHHRENLET 5). BBV TH,
ERREEFER B3 OB 740 T
LEAD (Liraglutide Effect and Action in
Diabetes) 2SEBEI & 1, 2007 £ T 6 BEDIE
g (LEAD1~6) »%#7T, —EiRERFRHMNE
ah, RPREORE S TbN T3, LEAD-
313 77 vF FEF| (monotherapy) DZIE%
SU & ti#g, LEAD-1, 2, 4, 5 3ftiEl & oftH I
B 25, LEAD-6 i3zt +F ROl T

166 PAXTICE OS5T9F1X

) —1~5 BLUERE 28BN &8

glimepiride =08 —0.6 +0.7
glimepiride == =18 +0.3
glimepiride =4 =il -0.2
glimepiride +0.2 +1.0 =0.1
glimepiride =0.4 —0i4 F2
metformin =) =0zt =18
metformin =10 =138 T 2.5
metformin =10 =1&6 —Z.8
metformin +0.1 + 1.0 =15
metformin =1:0 =09 +1.0
(diet) -0.8 -0.8 )
(diet) e b | —1.4 =25
(diet) +0.5 =0:5 F
metformin+TZD —1.5 =242 =1.0
metformin+TZD  —1.5 =244 =20
metformin+TZD =45 o +0.6
metformin+SU =18 =16 =158
metformin+SU =0.2 —0.6 +0.4
metformin+SU = kel =¥8 +1.6
(diet) —0.72 -1.0 —0.0
(diet) —-1.07 —1.4 +1.1
(diet) = .51 =24 =0
(diet) =167 —=2:4 =05
(diet) +0.09 =02 =09

D, LEAD-1~5 DWW T D THAIZW (R
3).VIINVF RBEREFEATHY, EZ P —H®
H18mg & LTERFGEHBTFELR> T3,

1) LEAD-1

2 BUBERRIE 1= 3517 5 SU (glimepiride) & OB
FEEMESTT 5 & & b2 TZD (rosiglitazone) i@
N BIELUERTHELLZ DO TH S, RO
I~2FCwBEPOMmED > b o —VAR+57% 2
RPERRRE (FH 56110 %%, 4AE 87117 kg,
HbA,:8.4£1.0%) X L T, SU [glimepir-
ide, 4 mg/H (KIMAEHIRIC T 2 mg % THRE) ]
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% o~4 ARE SR, 26.Bi2b7zD ) Z 7 VF R
(Lira) 0.6, 1.2, 1.8mg1l[E/HZEML T
LT3 8 SU BEfEEs X U8 TZD (rosiglit-
azone 4 mg/H) +SU ], HbA, & Lira+SU &
Tlt, 1.8mg#f, 1.2mgEE, 0.6mgET—1.13
%, —1.06 %, —0.60 % %1k, SU+TZD &, SU
BIBETE, TNTh, —0.44 %, +0.23 &1L
L, Lira+SU & SU #fg itk L TEE W
fEa v b o— ) EEE, Liral.8 mg, 1.2 mg &
SU+TZD Bz L CHbEERHENE S NI,
HEOZEICDWTIZ, SU+Liral.8mg #, 1.2
mg ¥, 0.6mg B, SU+TZD B, SUHEMET,
Fh®h,—0.2,4+0.3, +0.7,+2.1,—0.1 kg &
1L, SUELDHHATH 3 OPEEZETIEZ
73, Lira+SU B SU+TZD B L D EEHEKE
BEMAHIEI & T %, Lira OB & D BE 5 4
fare D (HOMA-B) OBEMERIZ A 505
5, 42 AEHEOREE (HOMA-IR) 3%
{Eh3H 5 g,

2) LEAD-2

2 BIBERRIRIC B 5 Met & OBHFARIE 2 st
T2EEH12SU (glimepiride) 123 5 FES5 1
EEFHiiL -6 DTH 2, BOXE 1~2 FITIHEF
DIMFET » b o —NA+57% 2 BIFERBESE (F
BB L Z57TEIR, WESLES FEE, BMI
31+5 kg/m*fEEE, HbA,.8.4+1 %FEE) IxL
T, Met[(1,500~) 2,000 mg/H (532)] % 3:&
5%, 26 Eizbh72 D Lira0.6,1.2,1.8mg 1
[E/H%ZEML TFHE L7z b DTH 5 X : Met
B B X USU (glimepiride 4 mg/H) +Met
#)]. HbA,.i3 Lira+Met # T ¥, Liral.8
mg, 1.2mg#f, 0.6mg#H T—-1.0+£0.1 %,
—1.0+£0.1%, —0.7£0.1 % % 1t, Met+SU #,
MetEMmBETI, TN T h,—1.0£0.1%,
+0.1£0.1 %%t L, Lira+Met E i3 Met B
Hictk L TERWCMED » o — L RE, Lira
1.8 mg, 1.2 mg B Met+SU B & [ER 2 iiiEs
Boht GE4M). Metiz X 322z,
Liral.8mg, 1.2mg/HEMEES (2638) 2 X

PAMTCE D597 1R

BE AV LFVICLBHUVERF AR

D, HbAix 1.0 %Sk, 221 & i 5 E 1349 30
mg/dl, FREMBEE (1.5h) 1349 46 mg/dl &K
% |, Lira+Met # 13 SU (glimepiride 4 mg/
H)+Met HEHEZFICMEI > b - 2HEL
Tw3, FEOELIZ DWW TIE, Liral.8 mg &,
1.2 mg #%, 0.6 mg #£, Met+SU &, Met Ejh#f
T, TNn*Th,—2.8+0.2,—2.6%£0.2,—1.8%
0.2,+1.0+0.2,—1.5+0.3 kg Z{t L, EEES
ERIE Met £ OBt 2 & D, Lira+Met F i
Met+SU (glimepiride) B (&N & D {&ERM
PEECHFE S TH3Y,

3) LEAD-3

2HEBERFERECBIZ VI VFRETY X
BV FNEMBREIC L 2BEDROLBERE
(LEAD-3 Mono) Th 3, BE-EEFEEDAD
ZVIFROFBRREERIC LIV Py 2R
WENLANTVL2 2EHKFEEY 38, 774
bBE, VI 7VFF 1.2 mg 1 H1EKETELira
1.2mg#), V57057 F1.8mg 1H1EET
# (Liral.8mg#f) BLUZV XD F8mgl
H 1 EEERED (G o THEBRE L
LOTHD (5238), 3F L d HbA 3HE LT
#, Liral.2mg &, Lira 1.8 mg B8 X NG #ix
ZTNZFNERMEICEL T0.84 %,1.14 %,0.51 %
BETLT, VI7NVF FEREEDIZINTY AL
D RBREEICHL TERICHELL, SURA »
AV V& BRERFER CIIRERINE &2 L
TwEwbihsd, Liral.2mgi# B & O Lira
1.8 mg HETREERY A SN, Wi L bICHIE
£V 2kg LEDIET AL NTZH, GEETIERE
D 1kg BEDOEMBASN TS,

GLP-1 K| T3 bR OEWER &£ L TELL,
Bt A SN SH, Liral.2mgETRZNETN
27 %, 12 %, Lira 1.8mg 8 TIx 29 %, 9 %IicH
WL LT, GETIZ8%, 4% THhoi.
UL, Zhe DHEELRREIFERIZEHNT 168
EIZ AT 2BENIELAETH S, RIFED
HEFFLAEAONT, ZOHEH SUWHKLT
BFTH 3,
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BE AVILFUICKBHULERRBAR

(mmol/1)

18r 09me/day
% -9 Baseline
4F mp-meoT

0

HRe HR BRA BR JRH S8 HBE
2ERR 2R 2 B

5 )Z7LFFICL3MERREESOSRE (I
164 4)

4) LEAD-4

LEAD-4 28\ TI%, Met 38 & U TZD #fHIC
X3 2 BIERBEREICNT 2) 77 VF FORR
oL THRE S Wz, BOKE~SHITHEFO
mgz > b o—NVAR+ank 2 BRERKREE (i
55+10 7%, TBJRAE 9164, BMI 33~34 12,
HbA, . BB X Z 8.5£1.2%) wxtlL, 6~ 9:8H»
F T Met 8 X U TZD (rosiglitazone) DKE5 &
HEADHEA (FHLFN, 2,000 mg/HS 2, 8mg/
H42 £ THEE) 88X TIE»OROED wash-
out (Run-in period) 17728, 26:#i1cb7zD
Liral.2, 1.8 mg1[@l/H#%3EM0.6 mg/H&Y
LEZ L i) LCRHEL: b0 TH S [ -
B3R (TZD+ Met #f) ]. Met+TZD iz & % i
winz, Liral.8 mg, 1.2 mg/H:EMZS (26 1)
WY, HbA3EEE b —1.5+0.1 %%t (&

EWEE0.5+0.1%), LA TCIERICHEL.

EEOZEICDOWTIE, Liral.8mghf, 1.2mg
B, A% (Met+TZD) #7T, Z#hZh, —2.0%
0.3,—1.0+0.3,+0.6£0.3kg &1t L, AEIZTH
L HBERMY VERIZ, £/, Liral.8mg Bid
1.2mg BX W ERCHEA Lz, MHEHHILE, BE
[FFA (I#BRsfsRe), LDL-C (LDL-2v X5 u
—V), TG (hMEAERA) | DETHER S N, KH

168 PACTICE T35 I9FT1X

Baseline
HbA:c 843 850 824 8.21 8.12

90 r+0.09%
85}
80+
75}
70t
65
60}
55}

—0.79%

—1.22%

—1.64%
—1.85%

HbA1c(%, S.E.)

¢ FS5+&AK 01 03 0! )
UZZIF Rig5E (mg /day)

M6 BAEA2BEERBCSITZYSITILFFESER
@ HbA, . MZE{E (1458) (SCEk 16 & 1)

BEZIDLMEARY D) AZDET HHFX
NAHEEMBBOENT B,

5) LEAD-5

LEAD-5 ix Met 8 X O'SU I & % 2 B
FRIRBEZICHT 2 5 7 0F F OB 23R
A VR YT INE Y L HERE GESH) L
7ebDTHH, 2HFERFESE (LirafFickw
T, £ H57.6£9.5%, KA 9.2£5.8 5,
HbA,. 8.3+0.9 %, BMI 30.4+5.3 kg/m?, k&
85.5+19.4 kg) 2L, 68T Met (2,000
mg/H%32) 8 X1 SU (glimepiride 4 mg/H) @
KB EBEEAHEA L, LiraBET 26 Bich
720 Liral.8mglEl/H%ZEMT 52—, 77
X UBEETIIEERIMES 100 mg/dl LIT % BE
w S EMM I CT—EDFETHREE 2 HE (2 =/
B) L THERRE L L, MERHEL TWw 5 R :
Lira iz 3 2 B%e (Met+SUE) ). 26 H%,
HbA,.iZ Lira B, BEE, /I V¥ VBT
,—1.33%, —0.24 %, —1.09 %%t L, Lira &
BAEE, 7 VF VBN L TERW HbA %
WE L. REIT Lira B, BIERE, 7oV UE
TFEFNF N, —1.8kg, +0.42 kg, +1.6 kgZ 1t
L, Lira BREBCHAKERBLI S5, 77V
FUBTEMCEREOEMS A S5, BIERIC

Vol. 27 No.2 2010. 3. 4.

—152—



Main Theme

SV T, Met+SURERBINTZ ) 77 VvTF
FOBERICE Y, BB 14 BHET 508
1~3BTED, 14BBICI1.5%EBELES, &
~RERE ORIMEE (<56 mg/dl v L{EIMFEE
R) 13 Lira B, BER, JI9VFUBTEAT
n, 27.4%, 16.7%, 28.9%cAH S, Lira#f
FBEERCHLTERCEES ERT S, o
FUBLHET 2 LAEE L5, EEELE
MN2.2%THON, A SUMNEET 25E
i3, VI 7VvF FORBIHIz-T, 4 A
VA L RBENE T 2 EENLETH S
ZEERRLTWSD,

6) ERICHITSE 2 HAE—RIcHEEER

bBECBW TR, RE - EEREL L LED
PEFRREEAITIHRET O 2 BIERFEEEC T LT,
BEEICNT 2 85 (monotherapy) 12 & %
HENHHND, TN E TORORERKE G
LTV I NF K% 14 B8E#HSE (0.1mg, 0.3
mg, 0.6mg, 0.9mgl H 1E&EKEFE) LT, M
oy bo—VEEEREFMEL-bOT, &N
BE»MENED b, »DHARKENLES
HNESNTEY, HNEENI BT 5 ZEERIFEE,
BEMEEZETSY, HhA 2HET S (H5,
6). bHETIE, GLP-1 ZEAEIEBEIIFEIET
bHD, B8Z56<L SU RS UHEOHERRKIARE
L BMATHIMET ~ b a— BT +537% 2
EERREZCHAINTO{BEENSVLDO TR
BahEeEIONS.

GLP-1 ZEMEHR IR OBERICE WL
ERRSRCER R % DEBERE2ELTEY,
0, BEOROBERFERE L OfFHIcBWLT
AR B 5 v iR D > o — v
ELYE, INETOREBETMHEI Y bo—n
I+ TH o e BE T L TEHREMFRSE
BLiZ i, FERRGEREEEEZ 2TH
WnHs, LrL, GLP-1 20O b DIZERRNTE
T EREEERAEREL CRITEPZANVE —
NS ADEIEICEERBREIRRILTEY, 4

PRAXTICE OSOFT1X

1 AV OLFVICLDHULEREARE

FZhHloTEFDILHEZHIIBIRETHS

X #

1) DeFronzo, R.A., Ratner, R.E. et al.: Effects of
exenatide (exendin-4) on glycemic control and
weight over 30 weeks in metformin - treated
patients with type 2 diabetes. Diabetes Care, 28 :
1092~1100, 2005.

2) Buse, ]J.B., Henry, R.R. et al. : Effects of exenatide
(exendin-4) on glycemic control over 30 weeks in
sulfonylurea-treated patients with type 2 diabetes.
Diabetes Care, 27 . 2628~2635, 2004.

3) Kendall, DM, Riddle, M.C. et al.: Effects of
exenatide (exendin-4) on glycemic control over 30
weeks in patients with type 2 diabetes treated with
metformin and sulfonylurea. Diabetes Care, 28 * 1083
~1091, 2005.

4) Zinman, B., Hoogwerf, B.J. et al. : The effect of
adding exenatide to a thiazolidinedione in
suboptimally controlled type 2 diabetes. A ran-
domized trial. Ann Intern Med, 146 : 477~485,
2007.

5) Sheffield, C.A., Kane, M.P. et al. : Safety and effi-
cacy of exenatide in combination with insulin in
patients with type 2 diabetes mellitus. Endocr
Pract, 14 © 285~292, 2008.

6) Heine, R.J., Van Gaal, L.F. et al. : Exenatide versus
Insulin glargine in patients with suboptimally
controlled type 2 diabetes:a randomized trial.
Ann Intern Med, 143 > 559~569, 2005.

7) Nauck, M.A., Duran, S. et al.: A comparison of
twice-daily exenatide and biphasic insulin aspart in
patients with type 2 diabetes who were suboptimal-
ly controlled with sulfonylurea and metformin : a
non-inferiority study. Diabetologia, 50 : 259~267,
2007.

8) Drucker, D.J., Buse, J.B. et al.: Exenatide once

weekly versus twice daily for the treatment of type

2 diabetes : a randomized open-label, non-inferior-

ity study. Lancet, 372 : 1240~1250, 2008.

Kadowaki, T., Namba, M. et al. :Exenatide

exhibits dose-dependent effects on glycemic con-

trol over 12 weeks in Japanese patients with

suboptimally controlled type 2 diabetes. Endocr J,

56 : 415~424, 2009.

10) Marre, M., Shaw, J. et al.: Liraglutide, a once-
daily human GLP-1 analogue, added to a sul-
fonylurea over 26 weeks produces greater
improvements in glycaemic and weight control
compared with adding resiglitazone or placebo in

9

=

Vol. 27 No.2 2010. 3. 4. 169

—153—



Main Theme

BE A VI LFVICLDHULERRBLAE

subjects with type 2 diabetes (LEAD -1 SU).
Diabet Med, 26 268~278, 2009.

11) Nauck, M., Frid, A. et al.: Efficacy and safety
comparison of liraglutide, glimepiride, and placebo,
all in combination with metformin, in type 2
diabetes : the LEAD (liraglutide effect and action
in diabetes)-2 Study. Diabctes Care, 32 : 84~90,

14)

1230, 2009.

Russel-Jones, D., Vaag, A. et al.: Liraglutide vs
insulin glargine and placebo in combination with
metformin and sulfonylurea therapy in type 2
diabetes mellitus (LEAD-5 met+SU) : a random-
ised controlled trial. Diabetologia, 52 . 2046~2055,
2009.

2009. 15) Buse, J.B., Rosenstock, J. et al. :
12) Garber, A., Henry, R. et al.: Liraglutide versus
glimepiride monotherapy for type 2 diabetes diabetes : a 26-week randomised, parallel-group,
(LEAD-3 Mono) : a randomised, 52- week, phase multinational, open-label trial (LEAD-6). Lancet,
III, double-blind, parallel-treatment trial. Lancct, 374 1 39~47, 2009.
373 © 473~481, 2009. 16) Seino, Y., Rasmussen, M.F. et al.
13) Zinman, B., Gerich, J. et al. : Efficacy and safety of
the human glucagon-like peptide-1 analog lirag-
lutide in combination with metformin and thi-
azolidinedione in patients with type 2 diabetes
(LEAD-4 Met+TZD). Diabetes Care, 32 : 1224~

Liraglutide once a
day versus exenatide twice a day for type 2

. Dose-dependent
improvement in glycemia with once-daily lirag-
lutide without hypoglycemia or weight gain:@a
double - blind, randomized, controlled trial in
Japanese patients with type 2 diabetes. Diabetes
Res Chlin Pract, 81 : 161~168, 2008.

Bt TS5OT74 R

H#REA BFRRHEHS &
BEREE  HHEXE &8

WBS5¥ 154FH Effi3,780M (#143,600M #5%)

ORERRZERORAINR C/EEY DHERD, BFENBEPRET
DO EZZRICHE, BFREZHED. BRRERIHNNDD
DHAHEBICOVWTELLVARZEBRL, BESANKELIE
WIEHNMTADELD, bb‘bﬁ@i%i#ﬁbtﬁ%. YEFRIRIE
BRBELGSIBH > THENERBRETERE.

| MERRAMEE

I%ﬁﬁiiﬁ%ﬂw e

http : //www. ishiyaku. co. jp/

20094F5 A ERR.IS

170 PRACTICE O'5UF1RX Vol 27 No.2 2010. 3.4.

—154—



Journal of Atherosclerosis and Thrombosis Vol.18, No.2

115

Original Article

Clinical Features of Normal Weight Japanese Patients with Type 2

Diabetes who had Formerly been Obese
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Aim: Although the mean body mass index (BMI) of Japanese patients with type 2 diabetes was within
the normal range, we have previously shown that approximately half of all patients classified as nor-
mal weight had been formerly obese. The present study examined the clinical features of Japanese
type 2 diabetic patients who are currently of normal weight but had formerly been obese (NWFO).

Methods: Body weight history with self-reported body weight was obtainable for 108 of 114 type 2
diabetic outpatients who had been regularly attending our department. Common carotid artery

intima-media thickness (IMT) was also measured.

Results: At the time of the examinations, 5 (5%) and 36 (33%) of 108 type 2 diabetic patients were
lean (BMI <18.5 kg/m?®) and obese (BMI =25 kg/m?), respectively, whereas normal weight (BMI
218.5-<25 kg/m?) was found in 67 (62%) patients. Among 108 patients, 67 (62%) were normal
weight, of which 32 (48%) were formerly obese (NWFO). NWFO patients with a mean age of 65
years old at the clinic visit had reached their lifetime maximum body weight at age 45 and became
diabetic at age 51 years. Obese patients aged 62 years at the clinic visit became diabetic at age 50 and
had reached their maximum weight at age 51 years. Diabetes duration was 11 years in patients who
had never been obese. Thus, NWFO patients had been exposed to obesity-related metabolic abnor-
malities and/or hyperglycemia for 20 years on average whereas obese and never obese patients had
been exposed for 11-12 years. Although obese patients had higher fasting TG and greater BMI than
NWEFO, both obese and NWFO patients had similarly lower HDL cholesterol levels than those who
had never been obese; however, there was no difference among the 3 groups in diabetic treatment,
diabetes duration, HbAlc levels, and prevalence of atherosclerotic risk factors, including smokers,
users of statins and antihypertensive drugs. Carotid max IMT was thicker in NWFO type 2 diabetic
patients (0.86+0.04mm) than either obese patients (0.78 +0.03mm, p=0.041) or those who had

never been obese (0.78 £0.02mm, p =0.046).

Conclusion: This report confirms that approximately half of 108 Japanese type 2 diabetic patients
who are currently normal weight were formerly obese and shows that these patients had a thicker
carotid IMT than either obese patients or those who had never been obese. Formerly obese diabetic
patients who have lost weight and are currently normal weight might have been exposed to long-term
obesity-related cardiometabolic abnormalities and/or hyperglycemia, resulting in increased common
carotid IMT. We therefore suggest that an improved clinical screening tool would include the assess-

ment of body weight history for all Japanese type 2 diabetic patients at their first clinic visit.

J Atheroscler Thromb, 2011; 18:115-121.
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the risk for diabetes appears to be lower in Japanese
than in Caucasians®. In addition, body mass index
(BMI in kg/m?) was much lower in Japanese than
white patients with type 2 diabetes”. Moreover, the
mean BMI of Japanese type 2 diabetic patients was
normal (23.1 kg/m?) and comparable to that of their
non-diabetic counterparts (22.7 kg/m?)®, whereas the
BMI of white diabetic patients (29.4 kg/m?) was
much greater than that reported for non-diabetics of
the same ethnic origin (24.1 kg/m?*)?.

We have previously reported the body weight
history of Japanese type 2 diabetic patients'”. Normal
weight is defined as a BMI ranging from 18.5 to 24.9
kg/m? and obesity as a BMI =25.0 kg/m”. In that ret-
rospective analysis, we confirmed the previous find-
ings that mean current BMI (23.8 kg/m?) was within
the normal range in diabetic patients with a mean age
of 64 years and that 67% of the diabetic patients stud-
ied were classified as having normal weight; however,
their mean BMI was 27.0 kg/m* at a mean age of 45
years when they reached their lifetime maximum body
weight. They lost on average 8 kg weight during the
next 19 years. Roughly half of the normal weight Jap-
anese patients with type 2 diabetes had been obese at
their lifetime maximum body weight'?. We examined
the clinical features of Japanese type 2 diabetic
patients who were currently normal weight but had
formerly been obese (NWFO). We also measured
common carotid artery intima-media thickness (IMT),
a surrogate marker of early atherosclerosis'?, in these
patients with type 2 diabetes.

Subjects and Methods

We enrolled 117 consecutive Japanese patients
with type 2 diabetes mellitus from January through
June 2007. They had been regularly attending our
department once a month for more than 12 months
and had undergone carotid IMT measurements. We
excluded patients with hepatitis B surface antigen or
antibodies against hepatitis C virus. Patients who had
asparate aminotransferase (AST) and alanine amino-
transferase (ALT) of 100 U/L or greater, serum creati-
nine >177 pmol/L, proteinuria in the nephrotic
range, or a history of cardiovascular events were also
excluded. Three patients did not agree to participate
in the study; therefore, we studied the remaining 114
patients. The study was conducted in accordance with
the guidelines of the Declaration of Helsinki.

For each subject, height and weight were mea-
sured to the nearest 0.1 cm and 0.1 kg, respectively.
Current BMI was calculated from these measure-
ments. Each subject was questioned by a physician

(TK) about their body weight at age 20 years and
maximum weight and age at the time of their lifetime
maximum body weight. When ages and weights were
reported as a range, not a single figure, the means of
minimum and maximum values were used for analy-
sis. The corresponding BMI was calculated from these
recalled weights and heights. Of 114 patients, 6
patients did not recall their body weight at age 20
years and were excluded from further analyses. These
6 patients were older than the other patients; age aver-
aged 76 years old. There was no difference in other
clinical characteristics between the 2 groups (data not
shown). Family history was considered negative for
diabetes when the patients reported that none of their
siblings and neither parents nor grandparents had dia-
betes.

IMT was measured using ultrasonic diagnosis
equipment (SDU-2200; Shimadzu, Tokyo, Japan)
programmed with IMT software (Intimascope; Media
Cross Co. Ltd., Tokyo, Japan) as previously
described'?. This software allows us to recognize auto-
matically the edge of the internal and external mem-
branes of the blood vessels and to measure automati-
cally the distance at a sub-pixel level (estimated to be
0.01mm), using a three-dimensional polynomial mea-
surement formula.

Carotid artery ultrasonography was performed
using 10-MHz scanning frequency in B mode with
the participant in the supine position with the neck
slightly extended and the head rotated contralaterally
to the side. Images were obtained in the 20 mm proxi-
mal to the origin of the bulb at the far wall of the
right and left common carotid artery. In all subjects
examined in this study, no plaque was observed in this
segment. Thus, in this plaque-free region, computer-
based IMT was evaluated by two methods: maximum
and average evaluations. Maximum (max) evaluation
was obtained by the IMT value at the maximal point
of the region. Average IMT (aver-IMT) is the average
value of 250 computer-based points in the region.
Mean values of the right and left max IMT and aver
IMT were used for statistical analysis.

Blood was withdrawn after overnight fasting.
Plasma glucose, serum creatinine, TG, total and HDL
cholesterol were measured using an autoanalyzer. A1C
values were determined by high performance liquid
chromatography. LDL cholesterol was calculated using
Friedwald’s formula'?.

Statistical analyses were performed with SPSS
system 15.0 (SPSS Inc., Chicago, IL). Data are
expressed as frequencies or the means + SE. Two-tailed
2 values <0.05 were considered significant.
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Table 1. Clinical characteristics, weight history and biochem-
ical data in 108 type 2 diabetic patients studied

Mean = SE or %

Men (%) 62
Age (years)

at max BMI 491

at diabetes onset 53+1

at the present time 641
Diet/Oral drugs/Insulin (%) 15/59/26
Diabetes duration (years) 12%1
Users of statins (%) 43
Users of anti-hypertensive drugs (%) 55
Current smokers (%) 31
Positive family history of diabetes (%) 55
BMI (kg/m?): at 20 years old 21.3%0.3

maximum 26.8+0.4

current 24.1£0.4
Weight change (kg):

from age 20 to maximum BMI 141

from max BMI to the present time -7x1
HbAlc (%) 6.8%0.1
Fasting plasma glucose (mg/dL) 140£5
Total cholesterol (mg/dL) 184£3
HDL cholesterol (mg/dL) 532
LDL cholesterol (mg/dL) 105%3
Fasting triglycerides (mg/dL) 1276

Results

Table 1 summarizes the clinical features and
weight history of 108 type 2 diabetic patients. Sixteen
patients (15%) were treated with diet alone, 64 (59 %)
with sulphonylurea and/or metoformin, and 28 (26%)
with insulin. Statins were given to 46 patients (43%)
and antihypertensive drugs to 59 patients (55%). A
family history of diabetes was positive in 59 patients
(55%).

Diabetic patients had gained 14 kg on average
from 20 to 49 years old and BMI had increased from
21.3 to 26.8 kg/m? (Table 1). Since then they lost 7
kg and BMI had decreased to 24.1 kg/m? at age 65.

When 108 type 2 diabetic patients were 20 years
old, 14% and 77% were lean and normal weight,
respectively, whereas only 9% had grade I obesity
(BMI: 25.0-30.0 kg/m?) and none had grade I obe-
sity (BMI: 30.0-35.0 kg/m?) (Fig.1). At age 49 years,
when they reached their lifetime maximum body
weight, 45% had grade I and 17% had grade I obe-
sity, whereas only 1% were lean and 37% normal
weight. The proportion of grade I obesity fell to 23%
and grade II to 10%, and normal weight increased to

20 years old

max BMI

current BMI 15

0% 20% 40% 60% 80% 100%

Elean normal weight
[M obesity I obesity

Fig. 1. Weight distribution when type 2 diabetic patients
were 20 years old, when they reached their maximum
BMI and at the present time.

62% at the time of the examination when their age
averaged 64 years.

Thirty-two (48%) of 67 normal weight patients
were formerly obese. One hundred and eight type 2
diabetic patients were divided into 3 groups (Table 2):
currently obese patients, NWFO and those who had
never been obese (never-OB). Of 108 Japanese type 2
diabetic patients studied. 30% were NWFO Obese
patients became diabetic at younger age and were cur-
rently younger as compared to never-OB patients.
There was no difference among the 3 groups in dia-
betic treatment and diabetes duration. Also, no differ-
ence was found in the prevalence of smokers, or users
of antihypertensive or statins. The 3 groups had a sim-
ilar proportion of patients with a positive family his-
tory for diabetes.

HDL cholesterol levels were lower and fasting
TG levels were higher in obese patients than in those
with never-OB. HDL cholesterol levels were also
lower in NWFQO patients than in those with never-OB
in the face of similar fasting TG levels and a similar
proportion of smokers. BMI was slightly greater in
NWFO than never-OB patients; thus, both obese and
NWFO patients had similar HDL cholesterol levels
despite large differences in BMI and fasting TG.

The 3 groups of type 2 diabetic patients showed
similar patterns of fluctuations in body weights (Table 3);
weight gain from early adulthood to mid-life, followed
by a weight loss to their sixties. Weight gain, however,
was greatest in the obese group [22 kg], intermediate
in the NWFO group [14 kg] and least in the never-OB
group [8 kg]. In contrast, weight loss from mid-life to
their sixties was twice as great in the NWFO group [11
kg] as in the other 2 groups [5-6 kg].
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Table 2. Body weight history of type 2 diabetic patients who had never been obese (never-OB), normal weight
patients who had formerly been obese (NWFO) and obese patients

never-OB NWEO Obese
(n=40) (n=32) (n=36)
Frequency (%) 37 30 33
Age (years)
at max BMI 493 45%2 512
at diabetes onset 56+2 51£2 50+2*
Diabetes duration (years) 111 14%1 121
Obesity duration (years) 202 11"
BMI (kg/m?): at 20 years old 19.8%0 22%1* 22.3x1"
maximum 22.9%0 27.1x0% 309+1""
current 21.00 23.1%0" 284%1%°
Weight change (kg):
from age 20 to maximum BMI 14=1%" 22%2%"
from max BMI to the present time -5% -11x1* -6x1"

Mean + SE or %
*»<0.05 vs non-OB, “<0.05 vs NWPO

Table 3. Clinical and biochemical characteristics of type 2 diabetic patients who had never been obese (never-OB),
normal weight patients who had formerly been obese (NWFO) and obese patients

never-OB NWFO Obese
(n=40) (n=32) (n=36)

Age (years) 67%1 65%2 62+1%
Men (%) 65 78 53*
Diet/Oral drugs/Insulin (%) 15/65/20 6/63/31 22/50/28
Users of statins (%) 43 38 47
Users of anti-hypertensive drugs (%) 52 44 67
Current smokers (%) 35 31 31
Positive family history for diabetes (%) 53 56 56
HbAlc (%) 6.7%0.1 6.7x0.1 69+0.3
Fasting plasma glucose (mg/dL) 144+9 146£10 131+8
Total cholesterol (mg/dL) 1765 1845 193+5*
HDL cholesterol (mg/dL) 60%3 492% 49x2%
LDL cholesterol (mg/dL) 944 110+4* 114+5*
Fasting triglycerides (mg/dL) 111£9 11911 151£12%"

Mean * SE or %
*$<0.05 vs non-OB, *p<0.05 vs NWPO

NWEFO patients with a mean age of 65 years at
the clinic visit had reached their lifetime maximum
body weight at age 45 with a mean BMI of 27.1
kg/m?* and became diabetic at age 51 years (Table 3);
however, obese patients aged 62 years became diabetic
at age 50 and had reached their maximum weight at
age 51 years with a mean BMI of 30.9 kg/m’
Although there was no difference in diabetes duration
between the 2 groups, NWFO patients were exposed
for 20 years to obesity-related cardiometabolic abnor-

malities and/or hyperglycemia, whereas obese patients
were exposed to diabetes (hyperglycemia) for 12 years
(»<0.001). Mean diabetes duration was 11 years in
never-OB patients. Thus, NWFO patients had been
exposed to obesity-related cardiometabolic abnormali-
ties and/or hyperglycemia for a longer time period
than obese and never-OB patients.

Although the 3 groups of type 2 diabetic patients
were lean in early adulthood, BMI in obese and
NWFO patients was slightly but significantly greater
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