Main Theme

BE L AVILF VL EBHUVERFAR

B —0.320.3 kg). K pHlaEEOEETH 2
ERERE IO R /4 A) JHE, =¥k
FFRougBEIUV 10 ug THEET)L, 10ug
18 2 ERE5HTCEETH k. HLERIEHR
THBPBELE5ug BEU10 ug, BEFETINT
i, 36 %, 45%, 23 %ic A 51, BHEREBREELL
Rz, KIME B~PEE) 3, =Ft+F
FEMC X 2BEELEMIA S 1L 0LY,
SUZRKREMALTHIMED Y b o -+
i 2 EURERRAS B (FHe 55+ 11 5%, BMI33.0%
6.0 kg/m?, HbA,8.6+1.2%) XL THEEED
7a b 3=V TfTo RES 3038 T, HbA
BrFLFrF NougHEBLIU0ugH(1H2E
HYRBIETE) TEhEn—0.4820.12 %,
—0.86£0.11 %%EL, =F&FF N3 {aEE
(+0.1240.09 %) WHLUTHEICImFED > b o
—LEREL TS, KEROSpgHEBS LU 10 ug
BTENTR, —0.940.3 kg, —1.6+0.3 kg &
L, AR (—0.6+0.3 kg) i2bL T 10 g
HTOAEELERWEERSAD sz, Bl
ERTRELPRLE L, Sugl, 10ugBEBL
OBHERET39%, 51%, 7T%WALNTWVLAY,
AMIGO trial Tix, Met+SU D 2 BHERR
BHRCNTLII T F FHAOMRLFM S 1
Tw3, Met BLUBRKEHIRESEOSUIZTH
MmfEa > b o—NF+57% 2 BEERBEEE (Fif
55+10 3%, BMI33.6+5.7kg/m? HbA, 8.5+
1.0%) WBIB2ZFEFFF5g £7213 10 ug
(1 3 2 B84 &L TE) BRSO R 25
L7zb0T, fEASU DLW TRIEMEFRERY A
JWDOWTHEHMMd2-D, ZOELZOMNFE
(MAX #) & &P EESERZNTTED S WHis
LTw<EE (MIN B) a0 Tz, 30
B, HbA i3 5 ug B, 10 pg BB L MBEET
N Fh—0.55 £0.07%,—0.77+0.08 %, +
0.23+0.07% Lt BEELRAETR L, BARKOD
HbA B IBUED T bV —VARETI10
ug HT—-1.5 % DREBVE SN TS, KERS
FERIZ DWW TIE T F & F F FEREEICED,
S0ETS5ug B, 10pugBEE 12, -1.6£0.2 kg

164 PRACTCE TS5 U9F1RX

L, BERE(—-0.940.2 kg) WL TEE
BETERLUE., BIEFRAOELNIHERG 1ET
EENEL, B~hEEOELE, Sugl, 10ug
BB & MBEEEET39.2%, 48.5%, 20.6%TH

D, OB L BAFFEFIZ2%, 4%B&
U <1%Thot:, 2F2FF FHEOHBEER
49 %Iz A SN T8, TifkIRE D & > R THERE
ERELeN TRy, SUDMAEEIZELT
&, MAX B0 1F > 5 MIN B2 L T 5 ug B,
10 ug BEL b1 HPA, BEEE IR Eho7eds (-
0.7£0.1%,—0.9%£0.1% vs.—0.4%£0.1 %, —
0.6+0.1%), {EMFEDHEE I MAX FETEIML
(22 %, 35 % vs.16 %, 21 %), SU ALSFEIHd
3I¥td T FEIERS () Bo+a s
FEAORESLETHL I e,z ENTL
59,

TZD o ChgEs (+Met) @ 2 BIERRICIT
AL+ FROFRLWETEATEBY, ZDX
3 RBECIED > b o — V47 2 BUBERA
B (EB56110 %, BMI 34.0+5 kg/m?,
HbA,.7.940.1%) WL T=F £+ FF 10 ug
1H2EEHSE 15 SENICETES L TRRILTZ
LDOTHB, HbA i3 —0.8940.09 %ZE1L, (B3
BE(4+0.09£0.10 %) WL TEZRICETL, &\
BEOEIZ0.98% -7 FER-1.7510.25
kg L (BERIFETE), BRLEREE
WADED s, By, BMHEIZ39.7%, 13.2%
WCHIR (%R T15.2%, 0.9%), £ L Hk
SZEIER % T2 16 BSIBETENICE>TH Y,
FEDOHFIC L L THEEELSELY,

AMIGO trial ®iE»ic b EL DR BThbh
TwaY, FATIE, 420y (+80O%) &
TR 2 BERFEEE BT 22F 7T F
EHfA 1 &) Eflc>uw Ik brah, &
OfFREEIC T H M > b — A~k 2/
BRFERETA VA VERHOEAZRER S
NTVLEEZEIBLTY, A YA ) YEORED
~pfERE, AR EHOBRD P SU OFPS~F 1k E2T]
B L, X VEIETE (8-cell mass DIRTE) W2 HE
RIFIBENTED L WEHFEINSY, £72,5U+
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Baseline
HbAw 81 80 73 79

901
851 1 002%
8o}
75}
70}t
65}
60}
551

HbA:c(%, S.E.)

Sorr srraimavere e
IFtEFFERER (Lex2/8)

3 BARA2BERBCE T 2ISXw+F 5%
@ HbA, . DE{E (26:8) (XEL9 & 4)

Met «Z & D IR O 2 BFERBEEEFICH L, =F
vFF FPRE L IME R ES R &N, FRIEE
A YR T INFUREEEA A > 30
Ty 7 ARERE L OB LITON, FERRIEERE
ELTOFERAESHER SN TLESY,

W, =X +rF VEfEo 2+ 5§
LAR (Exenatide Long-acting release) D%
LEHLNTEY, BB EOETESICX
DIGROIFIRE L 2 %, HHBAYRELE L, RS-
HEEEOA, dHVRERLAEELROET
HEDOREMBEES 2 BBRFEEZFECHLT, |
Ho2EDOETENZ2ETLZF 25 F N (10 pgX
2@E/8) L 1B 1 EOETERTHZF ¥
FF ¥ LAR (2.0 mgx1 [El/:8) #EE+ 2% & (30
), =¥+ F F LAR DI 5 ¥EFEIC HbA, %
HWEL(-1.920.1%vs. —1.5=0.1 %), Z=fEHs
MEDOWEE CEERMVEH Y (—4.020.5
kg vs. —3.8+0.5kg). 7z, BWFAETHRHZS
A 5NBE[ (nausea) id, =F €75 FF LARD
15 BHERIZE (26.4%vs.34.5%). —7H,
IF¥EFF FIEGLP-1 &7 3 VERYIDB 2D
Eu3 e oPiEsHEL TV (40~50 %D
EFITHEERT %), =% F+FFLARTIRZS
WHEPLERT S, PUEMIEHNI EMEEAL
TIFEEA DS M FEII R LW E SN TV 375,
EHERAI B 2 EEE X 2EETOR

PRACTICE T0S5UF«1X

B AVIOLFUICRDIULERBER

= U S I F K (liraglutide)
g— DPP-4

LCI){ {Argh 'Gig -

(e Al TroL eus Vaii)

26FIDLys De-7 2/ BIZN-/UVE MAN-T V5 = VEEE R
UMETNFVICRE

B4 UYZ70LFE (liraglutide) DigE

L SOV TORIEYERE L Bbhs, w7
LTy, 2BBERFEFCHLTMEDLS
7z MESEEA RS 1B 1 BOE TESIC L)
"aE L N, BEOQOL HEFEL{UWEEN S
TH33,

B, bRECEIT3, R - EEERCZ,
BroEOERFERCTHMEa > o —A Tt
7z 2 RIS B I 5 = & v F FEmGE
JRERE DOWBEAEE (12 :8) PG S Tw 32, K&
XEBLD, LDDELSORAEREIC > TW
% (2.5 ug, 5ug, 10 xg BID) 23, T XTOET
BEEFE X D HbA 2 WE L, AEKFNLEER
XV ESNTEY, HEA 2 ERKFRE
T AL L T GLP-1 Z AR fEB 33 ps
av b= L TR DB S L ATEEE
Bh3 (H3).

2. USJILFR (liraglutide,
Victoza®)

VS 7NVFFIEGLP-10D26FED7 &/
DY ICHERsEE (2 RFCE) 2L, 34 F
BO7 I /B SYE27LVEFV \IERL 8
2HL,7 3 /BESLE 9 BOMEREIEEZEL TW
5 (X4), BEEWEELPTL (TEEERRL
TV, POBEBECMETT VT I v EERT
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%3 LEAD (Liraglutide Effect and Action in Diabetes) —1~5 & & UEIAE 2 BRE D £ & &

Marre, M. liraglutide
et al.!? liraglutide 1.2mg/B 26
(LEAD-1) liraglutide 1.8 mg/H 26
placebo 26
rosiglitazone 8 mg/H 26
Nauck, M. liraglutide 0.6mg/A 1041 26
et al.!? liraglutide 1.2mg/8 26
(LEAD-2) liraglutide 1.8mg/8 26
placebo 26
glimepiride 8 mg/H 26
Garber, A. liraglutide 1.2mg/B 746 52
et al.’? liraglutide 1.8mg/B 52
(LEAD-3) glimepiridle 8 mg/R 52
Zinman, B. liraglutide 1.2mg/H 533 26
et al.’® liraglutide 1.8mg/H 26
(LEAD-4) placebo 26
Russell-Jones, liraglutide 1.8mg/H 733 26
D. et al.'® placebo 26
(LEAD-5) glargine 26
Seino, Y. liraglutide 0.img/B 226 14
et al.'® liraglutide 0.3mg/B 14
liraglutide 0.6 mg/H 14
liraglutide 0.9mg/H 14
placebo 14

2 (TATEYIBFITAFREELS3) 1o,
mAFEEER 1~ 13 R ZER L, 1 H 1 @D
THEHShC L) MFRE 2R & 2 (FEHERE
3~ HTOHBESLET 2). BiHcBLTH,
SIEIHEE (BE34H) DRBR7or7 7410 T
LEAD (Liraglutide Effect and Action in
Diabetes) #SEBI& 11, 2007 F£ £ Tz 6 FEDE
B (LEAD1~6) »¥&7T, —#BIERFEEIE
mEh, REBEOMEBTHbh Twa, LEAD-
313 5 7+ REHE| (monotherapy) DXhE%
SU &k Hig, LEAD-1, 2, 4, 5 i3ftiFl & DftHI
B 55D, LEAD-6 3= ¥+ F N DT

166 PRXTICE T5I9F402R

0.6mg/B 104} 26

glimepiride —0.6 =0.

6 .7
glimepiride —1.1 =1.6 +0.3
glimepiride g =16 —-0.2
glimepiride +0:2 + 1.0 =0.1
glimepiride -0.4 —-0.4 +2.1
metformin =0.7 -0.7 -1.8
metformin -1.0 —1.6 =26
metformin =10 =48 ~Z.8
metformin +0.1 +1.0 ~1.8
metformin -1.0 -0.9 +1.0
(diet) -0.8 -0.8 i)
(diet) =14 —1.4 -2.5
(diet) +0.5 -0.5 +1.1
metformin+TZD =15 =22 -1.0
metformin+TZD =15 =2.4 =2.0
metformin+TZD  -0.5 —-0.4 +0.6
metformin+SU =13 —-1.6 —i.8
metformin+SU ey - =0.5 +0.4
metformin+SU =1.1 -1.8 +1.6
(diet) -0.72 -1.0 -0.0
(diet) -1.07 —-1.4 +1.1
(diet) —1.50 —2.4 -0.1
(diet) —1.67 —-2.4 =0:5
(diet) +0.09 -0.2 -0.9

HY, LEAD-1~51 DWW T E LHTHIzL (&
3).VSINF FREFHEATHY, B2 +—F®
HEI8mg & LTHEGEHATELE> TV,

1) LEAD-1

2 BIERRR I 313 A SU (glimepiride) & D
SR EMET 2 L & 42 TZD (rosiglitazone) 1
ST LI ELSEERFML-OTH S, BIOE
1~ FTHEROmMPED > b o — NV R+53x 2
BUPERIREE (R 561105, A& 8717 ke,
HbA,.8.4%£1.0%) X L T, SU [glimepir-
ide, 4 mg/H (EMHELIEIC T 2mg & THET) )
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% o~4 BERER, 26:BWCbz) ) F 7 VF R
(Lira) 0.6, 1.2, 1.8mg1[E/HZ:EMNL T
LTw 3 [ : SU B X O TZD (rosiglit-
azone 4 mg/H) +SU E]. HbA,.1& Lira+SU £
TiE, 1.8mgH, 1.2mg#, 0.6mgBT—1.13
%, —1.06 %, —0.60 %% 1k, SU+TZD#, SU
BMBETIE, TN, —0.44 %, +0.23 %&b
L, Lira+SU &3 SUBEHB L CHEECM
oy bo— L eiRE, Liral.8mg, 1.2 mg #iX
SU+TZD BEict L THERELUELE LN,
HEOEILIZDWTIE, SU+Liral.8mg £, 1.2
mg &, 0.6 mg B, SU+TZD#, SU BEMEET,
n¥h,—0.2,+0.3,+0.7, +2.1, —0.1 kg &
kL, SURLDHRTHLIOLBEETIRRY
7, Lira+SU B SU+TZDEL D EREHE
#EANSH & LTV 5, Lira OFFAI & DB 5 M
fatgge DFaHE (HOMA-B) OWEERIZA 5N
B, 4 >R YEREOTHEE (HOMA-IR) 3%
b3 B 6 i n'?,

2) LEAD-2

2 RUBEERARIC B 5 Met & D BFRIZIE 245t
+5EEHI2SU (glimepiride) 233 2351
EERFEiL7:bDTH2, ROE 12 FTHRES
OIED > b o — VR0 2 BREREEE (§
BB Lz57EI®, WESLS F£RE, BMI
31=5 kg/m* 2, HbA, 8.4+1 %HEE) L
T, Met [(1,500~) 2,000mg/H (532)] % 3:8
R 5%, 26 Bz 7z D Lira0.6,1.2, 1.8 mg 1
E/BAEMUTEHUE L b DTH B [ Met
BhEE B X SU (glimepiride 4 mg/H) +Met
#)]. HbA, & Lira+Met & T ¥, Liral.8
mg, 1.2mgH, 0.6mg# T—1.0+0.1%,
~1.0+£0.1%,—0.7£0.1 % & 1k, Met+SU &,
MetBEHETIE, 27N, -1.020.1%,
+0.1+£0.1 %Z 1L, Lira+Met B Met Bl
B TEEICmE2 > hu— L E2H%E, Lira
1.8 mg, 1.2 mg i3 Met+SU B & [l atkED
Behz GELME). Metic X 3Nz,
Liral.8mg, 1.2mg/HEMKES (26:8) < £

PIXTICE T359F0X

BE A VILFUCIDFUVBRFEAR

D, HbA 1 1.0 %chsE, ZERFIMHEME X430
mg/dl, FIgREMFEE (1.50) 1347 46 mg/d/ 2
% L, Lira+Met# & SU (glimepiride 4 mg/
H)+Met#rHEFcmEa > bo—12HEL
Tw3, FEOEIZ DWW T, Liral.8mgE,
1.2mg B%, 0.6 mg £, Met+SU £, Met BEimEE
T, TN Z%h,—2.810.2,—2.6+0.2, —1.8=%
0.2,+1.0+0.2,—1.5%0.3 kg &Mt L, =R
fER1d Met & @I £ D, Lira+Met B
Met —SU (glimepiride) B (3&10) & O EEHEN
BERBECHE &SN TW»w3Y,

3) LEAD-3

2EFERRBECBIB ) ZI/NVFFET Y X
D NEMEBEREICL2EREDROLBMRE
(LEAD-3Mono) Thb, BE-EEEREDAD
ZLEEROERFEEHEAC L VDR 24 A
WESRENTWS 2EFERFEREL 35, T4
bbb, VI 7NVFF 1.2 mg 1l HI1EKZRTFELira
1.2mg#), V5707 F1.8mg 1H1EKET
W (Liral.8mg#) BXUZUAEYF8mgl
H1ESHANRED (GB) 450 THERE L
bOThHB (52:8). 3F LD HbA IIHEL
#, Liral.2mg#, Liral.Smg BB I UG
FNZNEREICHELT0.84%,1.14 %,0.51 %
BTLT, VIINF RREFHDIZINT ) 2 Y
) REFERICIEL THEBHE L, SURA »
AV X BFERREECIIAERENE &L
FTwurwubh sy, Liral.2mgi B X U Lira
1.8 mg HTREER A SN, lEE L b ICHiIE
I 2kg LEDIETHASNIZL, GE TP
D 1kg BEDEMAALNLTVS,

GLP-1 #AI T3 IR ROEWER & L TR,
EHAL 5N 5H, Liral. 2mgBHETRZFLEN
27 %, 12 %, Lira 1.8 mg FETIi3 29 %, 9 %o H
BLIzDICH LT, GHTRE%, 4% ThHol.
UL, 2h s O¥E e REVERIZEEIR T 16 8
ECIIHET2EBENIEILAETHS., EINFED
FEFIFEAEAESNRT, ZOHELSUKHLT
BRITH A2,
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BE AVILFUICEDHUVERFTES

(mmol/1)

Br o9 meg/day
% -4 Baseline
41 m—meoT 2

0

Ry ¥R BRE BR YRE Y8 HEH
2B58% 2% 2%

5 USTMNFFRICE2MEEREHOSRE o
6&H)

4) LEAD-4

LEAD-4 iz 8w T, Met 8% UF TZD $#fH 1
L5 2ERERFBBRECHT2Y) 77 vF ROR
WZOWTHRE @z, BOEE~SHTHETO
MFED > b o —NAFt45372 2 BFERE RS (G
5510 7%, TR 9+6 &, BMI 33~34 2,
HbA, BB X% 8.5+1.2%) wxL, 6~9@E»
T Met 8 & U TZD (rosiglitazone) DK 5B
HEADEA (£ Fh, 2,000mg/H5 2, 8mg/
Ho2 2 THEE) BXUEL»OROED wash-
out (Run-in period) #1T-72%, 268ichiz D
Liral.2, 1.8 mg1[E/H%ZEM0.6 mg/HLD
BEZ L cEiE) LCRHEL 72 b 0 Th 5 DR -
{358 (TZD+Met ) ). Met+TZD iz & 2 fse
Whiz, Liral.8mg, 1.2 mg/HENES (26 38)
& D, HbA, BTEE & —1.5+0.1 %%t (&

EFE—-0.5+0.1%), 2Bz TIEEICHEL T,

HEOEIZDOWTIX, Liral.8mg#, 1.2mg
B, (8% (Met+TZD) #T, #hFh, —2.0+
0.3,—1.0%0.3, +0.6+0.3kg Z{tL, HEIZH
FLLBERLIDERE, 72, Liral.8mg B
1.2mg B L VERECED Lz, NEHME, Bl
(FFA (fBfBgEtE), LDL-C (LDL-aVv 271
=), TG (PHERERS) ] DETHHER S h, EH

168 PRXTICE T39F«0R

Baseline
HbA:c 843 850 824 821 8.12

9.0 r+009%
85}F
80}
75}
70t
65}
60}
55}

-0.79%

—1.22%

—164%
__ —1.85%

HbA:c(%, S.E.)

0 TR 6.1' ’6. NO.6 o.é
USTILTF FEER (mg /day)

Ee6 BERA2BEERHBICETZUSINF FikEHE
D HbA, DZEAL (14:8) (XEki6 &)

BEZLDLIEA R ) A7 OET HHEIFX
NBFERPBSNTWLEY,

5) LEAD-5

LEAD-5 it Met 8 & U'SU #FFIC & 3 2 BB
RIBEE T 5 ) 7 7 vF R ORhR 2 EhElE
A AV YT I VF L ERE GRS L
T DTHD, 2BERFBEE Liraffizsw
T, FWST.6-9.5%, BRE 9.2£5.8 %,

HbA, 8.3+0.9 %, BMI 30.4+5.3 kg/m?, k&
85.5=19.4 kg) i2xf L, 6:8ME» 3T Met (2,000
mg/H43 2) BV SU (glimepiride 4 mg/H) @
KRIBGEEZEAEA L, LiraB#Tlk 26 8izb
720 Liral.8mgl M/ %ENT 2—H, 771
F VBT E RS 100 mg/dl BLTF 2 B4
W 8N C—EDHETHREELHE(2 @/
B) L THERFEE L, MBEHEL T2 g
Lira izt 3 2 438 (Met+SUED]. 2687,
HbA, X Lira #, (4%, /7 vF v Ezhe
1, —1.33%, —0.24 %, —1.09 %%{b L, Lira #
BAER, SoNVF VBT L TERI HbA R
tE L 7>, B Lira B, B3R, /o020 B
TE*hZFh,—18kg —0.42kg, +1.6 kg &1k
L, Lira B3 ERCHELR & €2, /o0
FUBTRBCHEDENEA >Nz, BIfEFEI
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DV T, Met+SUBEHIIHTZY 57 VF
FofER LD, BLyHIHIC 14 %R T 55
1~35BTHED, UBBIZIZ1.5%EBEE RS, &
~h&EORME (<56 mg/dl % L{EIMEE
fR) & Lira B, BEE, /7 VvFUrETEAT
N, 27.4%, 16.7%, 28.9 %254, Lira &
REERECH L TEBECEEN RT3, 70
FUBLILET 2 LREE L2 30, EERIME
#2.2%THLN, HEEC SUNTFET 255
ik, V7 F FoREBCHI-T, A XA
A L RRRICEME T 2 EESLETH S
ZEERLTWAR®,

6) ERICHIT 35 2 BAE—RIcEER

bBEIBVWTE, BF - EBRELRV LEND
VEFRFREE A TR O 2 BIFEREBRE T L T,
BIEFCT 5 BFIRS  (monotherapy) 12 & 2
HENALNSES, FNE TOROFERFKIE 2 H
LT Z70vF R % 14 BEES (0.1mg, 0.3
mg, 0.6mg, 0.9mgl B 1 E&EKETHE) LT, I
oy ho—VHEEREFEL DT, &
EE»SMEMNED 61, »ORABKENLE
BELNTEY, HAEENI BT 5 ZHEEMEE,
BHMEEEZET S, HbA, 2HWET S (K5,
6). b»ETI, GLP-1 ZAKIFEE I EHIET
LHD, BZ56L SU2SUHEORERRFIREE
XA AICTLIEET Y b O — BT+ 2
BERREECHASN T LAEEDNEZLD T
BouhkEZLENS,

GLP-1 Z&EEBE 3 Rk DpEE I d v
WERRIERCER % OEEERAEELTBY,
0, BEOROEKRKRREE L OHAHEICBELT
ARSI B IR D > b — LR
EFBLYD, INETOWREETIHEI Y be—n
TS Thotz BB L THEHREMFENE
Blizzkwixy, BRFGREBEEZ 578
b3, LerL, GLP-1 20D H DRIEFRATSE
FEELEEEREREEL (RITHY A LF —
NTVADHIEACERLREZELLTED, &

PRCTICE 039714

BE AV LFUICEDHULERFAR

FiehlzoTRFOIELEBEIIBIRETHS

X mt

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, ].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.

Kendall, D.M., 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.

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.]., 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.

Nauck, M.A., Duran, S. et al. : A comparison of

twice-daily exenatide and hiphasic insulin aspart in

patients with type 2 diabetes who were suboptimal-

ly controlled with sulfonylurea and metformin : a

non-inferiority study. Diabctologia, 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 glvcemic con-

trol over 12 weeks in Japanese patients with

suboptimally controlled type 2 diabetes. Endocr J,

56 : 415~424, 2009.

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 glvcaemic and weight control
compared with adding resiglitazone or placebo in

w

4

=

~1
~

9

—

10)

Vol. 27 No.2 2010. 3.4 169

—317—



Main Theme
S AV OLFUICEDEHUVEREAR

subjects with type 2 diabetes (LEAD -1 SU). 1230, 2009.

Diabet Med, 26 * 268~278, 2009. 14) Russel-Jones, D.. Vaag, A. et al.: Liraglutide vs

12) Garber,

13) Zinman, B., Gerich, J. et al. :

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. Diubetes Care. 32 . 84~90,
2009.

A.. Henry, R. et al. : Liraglutide versus
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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 225 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
NWFO, 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, »=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.
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Metabolic and epidemiological studies have
revealed that obesity is causally related to type 2 dia-
betes'™. In addition, weight gain after adolescencesis
also associated with an increased risk for type 2 diabe-
tes” ¥; however, the degree of obesity associated with
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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 225.0 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 diabertic
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 ar 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
p values <0.05 were considered significant.

o U



Weight History of Diabetic Patients 117

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 531

at the present time 64=1
Diet/Oral drugs/Insulin (%) 15/59/126
Diabetes duration (years) 121
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 -7%1
HbAlc (%) 6.8+0.1
Fasting plasma glucose (mg/dL) 1405
Tortal cholesterol (mg/dL) 1843
HDL cholesterol (mg/dL) 53%2
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 1o 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 II 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 _

M=l

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

current BMI

Elean 7[3 rn‘éﬂr:rrf‘\al weigh;c'
[ obesity I obesity II

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 NWFO 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
NWEFO than never-OB patients; thus, both obese and
NWEFO 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 NWFO Obese
(n=40) (n=32) (n=36)
Frequency (%) 37 30 33
Age (years)
at max BMI 49+3 45+2 512
at diabetes onset 56%2 512 50+2%
Diabetes duration (years) 111 141 12%1
Obesity duration (years) 202 11"
BMI (kg/m?): at 20 years old 19.8%0 22%1% 223x1%
maximum 22.9%0 27.1x0* 309+1%"
current 21.0£0 23.1%0" 28.4%1%"
Weight change (kg):
from age 20 to maximum BMI 8x1 14+1% 2+2%*
from max BMI to the present time -5%1 11=1" -6=1"

Mean = SE or %
*p<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%1 652 621"
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 6.7£0.1 6.9%0.3
Fasting plasma glucose (mg/dL) 144+9 146%10 1318
Toral cholesterol (mg/dL) 1765 1845 1935
HDL cholesterol (mg/dL) 603 49+2% 49£2%
LDL cholesterol (mg/dL) 94+4 110£4* 114%5*
Fasting triglycerides (mg/dL) 111£9 11911 151+12%"

Mean = SE or %
*£<0.05 vs non-OB, *»<0.05 vs NWPO

NWEOQ 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
NWEFO patients was slightly but significantly greater
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than in those with never-OB. In addition, current
BMI was slightly greater in patients with NWFO than
in never-OB patients, although BMI in the 2 groups
was within the normal range.

As shown in Fig.2, NWFO type 2 diabetic
patients (0.86+0.04 mm) had a thicker carotid max
IMT than obese patients (0.78+0.03 mm, p=0.041)
and patients who had never experienced obesity (0.78
£0.02 mm, p=0.046). Results with average IMT
were similar to those with max IMT. Although
never-OB patients were older than obese patients,
there was no difference in age between NWFO and
never-OB or obese patients. NWFO patients had type
2 diabetes for a somewhat longer time period but
there was no significant difference among the 3
patient groups.

Discussion

This report confirms our previous study'® that
approximately half of normal weight type 2 diabetic
patients were formerly obese and that the mean BMI
of type 2 diabetic patients was within the normal
range with a mean BMI of 24.1. The present study
also showed that NWFO patients had a thicker
carotid IMT than either obese or never-OB patients.
NWEFO patients were exposed to obesity-related meta-
bolic abnormalities and/or hyperglycemia longer than
obese patients or those who had never been obese.
Although many studies have evaluated the relationship
between weight change and the risk of type 2 diabe-
tes’), few studies have examined body weight changes
in type 2 diabetic patients and, to our knowledge, the
relationship between weight fluctuations and vascular
complications in type 2 diabetic patients has not been
investigated.

In the present study, carotid IMT was thicker in
NWFO type 2 diabetic patients than either in obese
patients or patients who had never been obese. Weight
loss from mid-life to their sixties was twice as great in
the NWFO group as in the other 2 groups. Although
weight loss may be part of dietary therapy, it has been
demonstrated repeatedly that dietary therapy fails to
achieve weight loss maintenance [see Ref. 14 for litera-
ture]. On the contrary, weight loss, in addition to
thirst, polydipsia and polyuria, is one of the typical
symptoms of diabetes, a condition characterized by
chronic hyperglycemia, and chronic hyperglycemia is
one of the most important causes of vascular complica-
tions in diabetes. In addition, NWFO patients did not
differ from obese or never-OB patients in risk factors
for atherosclerosis: age, diabetes duration, HbAlc, the
prevalence of smokers, and users of antihypertensive

mm
09 -

08

0.7

06

never-0OB NWFO Obese

Fig.2. Maximum and average carotid IMT in patients who
never been obese (never-OB), normal weight patients
who had formerly been obese (NWFQ) and currently
obese patients (Obese).

*$<0.05 vs. the other 2 groups, *»<0.05 vs. obese.

drugs and statins. Further, the maximum BMI of
NWEFOQ patients was lower than that of obese patients
(27.1 vs. 30.9 kg/m?). We therefore, speculated that
NWEFO diabetic patients had been exposed for a longer
time period to obesity-related cardiometabolic abnor-
malities and/or hyperglycemia than obese and never-OB
patients, and hence they had a thicker carotid IMT.

In a study sample of second-generation Japanese-
American men’, the relationships of current and
maximum BMI with type 2 diabetes were more appar-
ent in men without a family history of diabetes than
in those with a family history. In men without a fam-
ily history, diabetic men had higher current and maxi-
mum lifetime BMI than nondiabetic men'. In con-
trast, no significant difference in current and maxi-
mum BMI was found between diabetic and nondia-
betic men with a positive family history. These find-
ings suggest that environmental factors that lead to
increased adiposity are more important in the genesis
of type 2 diabetes if a family history of diabetes is neg-
ative than if it is positive. The results found in second-
generation Japanese-American men'® concur with
studies by Kuzuya and Matsuda who reported that
Japanese subjects with type 2 diabetes and obesity in
the past had a lower prevalence of a positive family
history of diabetes’®. In the present study, however,
the proportion of a positive family history of diabetes
in type 2 diabetic patients with obesity in the past was
similar to that in currently obese and never-OB
patients.

Although the mean BMI of type 2 diabetic
patients studied in the present report was within the
normal range, as previously reported’'?, our patients
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had gained 14 kg on average from 20 to 49 years old.
Weight gain from early adulthood to the age at the
lifetime maximum body weight was somewhat greater
in our 64-year-old patients (14 kg) than in male Japa-
nese railway-company employees aged 50 years (9.9
kg)?.

In the present study, BMI was calculated from
recalled weights divided by the current height. A small
but statistically significant decrease in height with
aging has been reported!”. For Caucasian men (45-49
years old), the mean decrease was 4 mm on remeasure-
ment after 5 years while for men 65 years old or older,
it was 6 mm. Errors introduced by using the current
height are probably small. In addition, because age
distributions among the comparison groups are simi-
lar, any errors introduced by the use of the current
height to calculate past BMI are probably similar. Self-
reported weight at age 20 might have introduced some
misclassification. In a validation study in the Nurses
Health Study II, however, the difference between mea-
sured and self-reported body weight at age 18 was, on
average, only 1.4 kg'. The correlation coefficient
between recalled weight at age 18 and measured
weight in physical examination records at age 18 has
been reported to be 0.87. Other limitations included
underreporting of past weight in obese participants
and overreporting in underweight participants'®?.
These might have introduced some misclassification.

In summary, this study confirms our previous
study that roughly half of normal weight Japanese
patients with type 2 diabetes had formerly been obese
at their lifetime maximum body weight. In addition,
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 assessment of body weight history among all Japa-
nese type 2 diabetic patients at their first clinic visit.

Because diabetic patients in the present study
had a mean BMI of 20-22 kg/m? when they were 20
years old, and given that more and more Japanese are
surviving to older age and, at the same time, gaining
weight, maintaining a healthy weight throughout
adulthood might be particularly important with
respect to clinical or public health policies and our
findings deserve further investigation and confirma-
tion in additional studies.
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Young women have poor ealing habils, therefore (hey need Lo oblain nutrition edu-
cation. Even if they have abnormal physical results, they cannot recognize it.

Their generation has found it difficult to attend nutrition education. This study was
carried out to consider the relation between consciousness and eating habits using
the Japanese Food Guide Spinning Top for female students, and to examine the
changing food consciousness of female students after their nutrition education. The
survey with Japanese Food Guide Spinning Top has revealed that their dietary intake
was generally poor and they did not eat moderate amounts except for main the dish-
es. However it was proved that the food consciousness of female students was im-
proved after their nutrition education, therefore, it was suggested that the nutrition
education with Japanese Food Guide Spinning Top provided benefits of diet modifica-
tion to female students. Therefore it was absolutely essential that we had well-devel-

oped education system.
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