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ERB ilﬁk@éﬁ KA E B AR 2 IR E 4B A (IR FE (Metfornin) ~ #x B& fk & 4
(Sulfonylurea) A& H it 48 (Meglltmlde) e ok ke, — BRI FA 4T & 4 (Thiazolidinedione) ~ ¥ &l &%
B A (- glu003|dase inhibitors) + % Ak JX Ik &% -4 39 #]%| (Dipeptidyl Peptidase-1V inhibitors)
Fofh —Rl4n - W H S EZ G4 HE] (Sodium-Glucose Co-transporter 2 inhibitors)) & i 4t | 7
e v 4 B2 4 ( *ﬁﬂ‘%ﬁ*%‘ﬂi& -1 28842308 (Glucagon-Like Peptide-1 Receptor Agonists)) & i /& &
r B A ZRGE o BUA G9EIE B T N A metformin £ —AUHE Rgm B A A A A QR E K
HmATMYTE, REETARE - Lok AR AT ATRIRK D < kmgEREPET
F o B AAREE R KA OB ERBIEMESYGHAEGERRSE - FEAREFRIE T AKX
AE AR 9 & M ST 0 A2 R AT IEMAT R 0 BT AR AR R AR R BRI B A SRR
’é‘}i‘éﬂfm 3 o B R R 09 R o 12 & @4& UKPDS (United Kingdom Prospective Diabetes Study)
ADVANCE (Action in Diabetes and Vascular Disease: Preterax and Diamicron MR Controlled
Evaluation) = ACCORD (Action to Control Cardiovascular Risk in Diabetes) 4 X %! Bz jk X 5% -
%*fiﬁiﬁ*}i(?*ﬁjﬁiiﬁi@f’ﬁu FoAERRECHERBGATERFERE - REKLFY
SO ERMEZTENER  FRBTHREBERZAAE o hFRTE 254 E&H
a.ué/xﬁi%ﬁu'uﬁ?i P gk 09 JB R o R FFR 5 ] B AT # 47 F 69 CAROLINA (The Cardiovascular
Outcome Study of Linagliptin vs. Glimepiride in Patients with Type 2 Diabetes) trial & R H 45 > €
B B My $N G o e AW IR RO RAHA PTR B o BT RBAT R IR IME s o B
R B T AR BRGS0 BER A TR 4G repaglinide T AR VISR G (@) c B ¥4
Bk R kR 0 BT A B4R #25S metformin - repaglinide %% B i@k & EH SR E R
¥ BEABE I ERCREFSF S EML TR KL TFE - Rosiglitazone A #8 3% 3 m S AL
AR R R3E m oS ofn E 78T F R o Pioglitazone #A — % e B AR A T o R E A F
8 o B BF T VA E 4% By Ak 51 AR AR AL S0k Vs fn B E 4 o & IRIS (the Insulin Resistance Intervention
after Stoke) 3K 5 » A H M B & FELIL & 0F S WA S ofn M o TR SR 02 B M G Sk ofn 51 JE B R
J% B2 - pioglitazone Bl A ARG + & 2R, o pLAE & ¢4 B % - ACE (the Acarbose Cardiovascular
Evaluation) trial 4 & #8 -7 acarbose 3t % & 'V fn & & 5 84 J& & © DPP-4 47+ % (saxagliptin,
alogliptin #= sitagliptin) #7M4 & JA K & o B gk 9% 09 5 = B4R SR ABLIE A 3 m L% A B E IR
&0 o B A o Saxagliptin & P IR & R 5] AL SRR R FBAERT o Lixisenatide /£ A & &
SIERY R R R B ER IR AT A IR o % exenatide w2 & 49 outcomes
BERBAFEAR BAFehsEH - MEZTF » kA liraglutide 248 & 2 A semaglutide B 7T ¥4 3% 0
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E R hE FHcay it A % - Empagliflozin #= canagliflozin % W A& SGLT-2 #p 4| %l #8 =
APRERK=EER ChEFH LR TFIORRRBEILG R © 7 4 empagliflozin B] =T
VATRAR G o % 89 76 & & - CVD-REAL (Comparative Effectiveness of Cardiovascular Outcomes in
New Users of SGLT-2 Inhibitors) #F % * SGLT-2 3 | ] & 7T VA b s i F B e R e st < R ol
AR o F i —F 49 CVD-REAL R # 547 8T SGLT-2 37 #l | LA — A2 LI VS LR 3K A
JE89 A% - CVD-REAL 2 #F 52 AL B8 SGLT-2 ¥p 5| A B8 3 8 o o B R A6 Z BR © 48
HAH AN R IR 06 TR T RBRILE B SR TR ks Bt X & & s
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RASEEA © 58 ZAUNESKR (Type Il diabetes mellitus)

¥EFRIREES) (Anti-diabetic drugs)
[ IME R (Cardiovascular disease)

[DREZRIE (Heart failure)
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BOAHERNYCE - RERFENETREER
FEIEINETEES - RS RSN B E AR
JEIRIEE TLdh o MR T 5 A R AR AU ET » 2014
FERIRFE AN 18 5L LA UE T E A
MR NEIRIE » B BROME PR BT R0 1980 4
[ 4.7% -7+ % 2014 519 8.5% - 5% T2 AR
Bt o SIAMRIR B BE PRI S (International
Diabetes Federation, IDF) FY#f5T » 27 2040 4
EERBERIEA D22 NMENTREE > K
R 10 18 E Pk — ATE R WEIRAS 2 - b
PRI & — TR A S B MR - R TR R
{5 FH SEY) S PRI MRS - TR PR vs 1 3 2 R ML
PEVERIANGE - S fEfE 2 EOFRE - B INE TR
Ak AP AR L M B B S - [RIEME S RAT
B I #2216 A REEE 6605 e DR B ERY R 4E - 8
Tl DA 8 T 7y —— {1 PEE AL o LT A S 7 e 3% [
IR B0 A SR R IS ~ I pE R ~ 255
M A gnte E A EE R DA i E
EAHKIERITER ~ A8 B0/ A& 57 R b
EHLIME KE W REIRENTFESSE - R
B YRR R IMAE 25 - BAOEEHFT
1E » BIR AT RS AN B0 b 58 SE R IE BB IR
Js FH%E - 1] 2007 4 Steven E. Nissen FE£E 42 f#

W RGBSR R #5404 - 853 Rosiglitazone 1Y
O UASE 28 R B 0 Ca L AR BE L3R 3« R
E B EEY) & L B S AE 2008 - 12 H 8 H#&E 0
—RR A RE - ERIGHREE ISR SE YT 42
ARG TEAT O NV 9 SR B 3 A » BB IR e i
ISR A WE B 4 - btk BRsk#
% B RE PR A R LW SE ) B O IV 9 2
LR - MR IR BRI AR - FRAMA ZEFEH
PR LML BE W B {5 P S R s REL Y IR R 2%
TR/ NME BRI BE EA - FIRFHER
RAEZEYRARFEIR - BN LERRITEA
THBOIME R L -

PERRORA D M E TR IRIE R A IR
— ~ B M#E (hyperglycemia)

5 RUBEPRIE A HE RN — R IEE AR
FEE R Y R B MUE 90 - 8T 2 B R PR
FeHE R AR A v IUHE BR 5 S BRI
N Y EE AR FIPE LSRG I 0 » SR €50
AR A B AR VF A RLRR 35 1Y B 1 AR B
fi 15 M S8 L P)'E (reactive oxygen species, ROS)
FIHERE " - ROS REE P E 1 E ~ lRE
AL E K% 1% (deoxyribonucleic acid, DNA) F1dg
SR I PO ERER ER R AR - BECR ARy A b
fEEf - 2R ROS HEREAYAS SR S BUEALE T
(oxidative stress) FYEEE » T2 MY SA LR TR
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B PR3 25 R Y OF B A B VIR AR » AR/ NS
AL LI B 5 - FF 2 sEiE AL
JBR I AE O M A R i L — S A 1 89 -
0 LTt vy 365 E 108 o7 2 118 B o vy i i 3 %=
(cytokines) ~ ZEE X7 (growth factors) ~ A1 732
- | (endothelin-1) FIMMEWHEZE 11 (angiotensin 1)
% #EMIE{LEE S C (protein kinase C) » fiff
M A i — S b A kA - SRR I
2 2 M ThRE 101 - B SRR B % S
B HE O I B 5 1 Ja B 16718 - R 2
% UG A B R Bl LB 2 2% = — e H AR I
RF - 555 R I A B2 A At D ae 52 5 S 1T g
BhARIIRE LA RS ° - Hanefeld S22 61 5]
2l o AUBE PRI P O AT 1 B AR B AR 11
FEHEMT ST - BURB RIS EL L LB 2E R IE T
FHEYIMER 2 -

— ~ FREBZR[E (insulin resistance)

e 5 SR PH P2 UEBHE R B L L th 2
B T RUBEPRIR EIR IR 2 — - BT 2 R BLRYRITHE
T Tt 58 B TR I 5 368 FH 70 25 350 1 v MR )5 38 I
(hyperinsulinemia) & H Hh—fl e AR BNk HY TH
BRI 2124 o SRR R BB B ZRBE U -
R [ I R AR R R e T 2 R 1 i SR R
15 SR AE O W LA R Co i P9 R A ey LAt Dy E
HE— GBI AEBRIEESE 2 -

=~ BBiER5 A (incretin dysfunction)

N WA S 119 53 A JE A BE Bt 2 s i e I AR
HIR R — - BT WP 9e 3 Bl 28 — AURE PR -
o 0 34 19 50 A BREE R A R B - (] IRF v ITLBE
&y B i — Bk FL LB -4 (dipeptidyl peptidase-4,
DPP-4) i ¥ M 2628 o 7 2 1y B ¥ iff FE A1 /N B
HIER PRI B s 32 » G H 2 = PSR
fif -1 (glucagon-like peptide 1, GLP-1) f & i &
FRVERIR S R » G AT DA O LA A
HAE PRI, DT OB E 2 G REE
H o —IEMFSE DI R B SR ERET TR 36 28 L W Lops
FITEHL T - B A L& Ry GLP-1 5 48 /)
FEBHEE OGS O = A& BE IR O E R
TRENTTE 2 o {EIBME O IR B e A th 2 B

AL AR GLP-1 v DIakE L gshae 30 - 1t
Gk GLP-1 Z a9 Bl e s ZL 0 NSRRI D)
AE » BE/R T GLP-1 7000 Bk 42 B B2 4y i B 22 4
a3 o SR - L3 LB YRR B SO I S
1% 0 BBIRREUE LAIEE 3233 « $7E5K
o IBWEHAREGE LINEREEN - 5
L L B R FE ok i -

 Bf#ABBEINEESLEE (B cell dysfunction)

B Tk =L 0 0 Y i B B 2 3 7R e 3B B I
BRI — - fE—REA S LB ZEm A
= M BEEYIERE PRI R - BB RS R &
WA BERPIHA E AR R ThRe L IR AE 2 O
JTLAE S 1Y 5t A% 7y 8 BB B B A AR B B A
634 o phAN AL D B R BRI RS R &
A S35 (proinsulin IREEAYIEIN - £ —THHE
W 27 R BRI RN S R IR TS kY
TR 5 0 I /8 (9 76 O SR T 3 SR 1 JRL Bt *° » £
11 5E5B BERF 7209 Hoorn study .28 B 22 il (1 Rij
B J=5 SR R B Y B DA AR B AR R A R 4% B
T 21% HYEEREIE L SRA 33% HYLMAEBRIET

5%

A~ CMEFRRAEREF (risk factors of car-
diovascular disease)

MR35 1 18 it R ) e 43 BT 63 - E 2000
22 2009 5 8 25 R PR A L A
56% LI EE SO At Em E SR 3 - BT ER
BAGMRE AN - T2 RIREINRE ZEY) 18 =
= T oy e S DAY & e - T Y
I MU BRI R - 78— KR BURYHE & 53
Mg BB ESNIN L AT M 7.1% L
T T U 1 A 38 o S0 o IRt s B A
e HE WRH Ry o0 figt » 2T I Fh IR e N 1 I ~
FBA TR R EE S -1 (plasminogen activator
inhibitor-1, PAI-1) J¢— 26 5 S EV)E » HEif
B S B BB R B - iR S E AR E
L MR ET > B 2000 £ 2 2009 £ 5 5
HIREPR R A i 60% DL L& ff s
JBE T 38 40% 5 OF v I A 30 o v I JBR AT 5 1M
Wi 7% 72 S 00 M55 595 1Y BE LR« A Ay I
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R FE ] - W] DASS A B PRI 9 K /NS BF 38 i
JEBE 40 o 18 B AR RERL O I BRI B 4
B > IRt AT DATEIEE — RURE IR S 4142 -
e 458 2 IFF - C- [ JfE & 1 (C-reactive protein,
CRP) ~ ###tE )5 (Fibrinogen) » HEVRES (Sialic
acid) ~ /- FH 3 -6 (Interleukin-6, IL-6 ) - 1 PAI-1
FRIM R E BT o BRSO IbE & i p
IR AL ~ AR OO ~ S IR TR 5 I 6 )
GRS M IE RN I BHZE B4 o IR
& T BE PRI N A 38 AU I8 5 s B o i 3
HYE E fa g K1 - A S E IR & KR - 2007
o BR Y B BEANEE 1995 % 2002 4 IR
J5 FE 5 2L 89857 7+ B STHE HIFE 2 A i 1 & e
BEMRBNM . SMBRETREGEE LN
Mg - H B RS B iRBE N 1 kg/m? - S31EAD
22 v IO R R\ o3 B 1.16 F5 A 113 f5 -
2008 4 - A B E R AR, 1296 755
BURE PRI -+ WFSTHE H iR AP O B S 17 3R
A = MEE ~ JERE ~ IMHE 225 FACEHE B s
ANE B EFHI8Es % - 2011 F - B AYEE
BERM AT 2692 AU R EERTR A - THEE
A (= 65 years) LLE AL (20 — 64 years) H
25 f5.O R E b A B - & OHE S DA ILRE
FIT 5 L e s 47

75 ~ {KIM¥E (hypoglycemia)

1S 1ML W 2 B PR B8 il A 36 97 B PR - 3 O
FROKERYR - 2R PR i B AR PR I I
BEAY— KPR o S B R MUFS A 92/ N B — 8K
RURGREPERSE - S EAE LU S R0 nY &E — Y
B RS 7R 7 e B R I b 2 — e LR - i B
I8 = 1R J55 38 35 R IR T 78 2K fg I IR S B
A BN A 48 o S B I RS 5 R R
BOIREE A N TREEAR - TR MK IR
GRERATELEOE AREE 2 - Rg3E
B[ 2007 - 22 2009 WY E - AT E
HE 4 N K ZEYRIEITEH 222 2 a7
HEEY) o A R S 3R R T Ml e IR BE o =
552 A HIE 4 % - F- BEEE LL SR Y8 H R
BB IS SR B 20 o AR S i R & R EE S0 AT
#ET - H 1998 % 2009 4 [ ML 6E ) B 8 &
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JoE i ) E R Y ERLO IS R ~ 3 e R e Ok
TSR S o Jag B I IR -t 2 3 L /B R 1Y i
B IR » HBR AT GE A0 15 A8 R B IR RS
{t. (sympathoadrenal activation) ~ /g P 1L 5
H; (abnormal cardiac repolarization) ~ /[ fig EH 3=
HAE T EE S 3 (cardiac autonomic neuropathy) ~
If1L # 7 1% 344 111 (increased thrombogenesis) ~ %
4 I JE B4 111 (enhanced inflammation) DA Kz ) J¢
4 g oh BE 2 5 (endothelial dysfunction)®? - fff
PR 1932 A A TE AR OB B Ca 178 2 R 1
BAR 5  (HE Z BB E S Rz
a0 e AR G B o ATV ER PRGBS B RS
EHE W2 BB BE PR 8 Y S B i T B RN
W% (UK Prospective Diabetes Study, UKPDS)
ACCORD (Action to Control Cardiovascular Risk
in Diabetes) ~ ADVANCE (Action in Diabetes
and Vascular Disease: Pretreat and Diamicron
Controlled Evaluation) F1 VADT (Veterans Affairs
Diabetes Trial) % 5 KRURG PRERESE R34
25 TR A O IS 2 A - B R AR OB 38 A =R
T EFRITN NN o B IR ER A 142 il IR SR RS
SENE IR A OB ZE R A B A B - (B
T O ML A8 9 B0 L SR AR S ERIHY P8 L 3R 3 T
2 FAVERAEE RN A B R
B Fm s BB S R A SEAH R A R - [EEIE L
ORI PR A » BRSBTS B 117 7 S
BRI Rk Z BHREAY RIER B 6% - K1 G RE
PRI TG HEEAE HR 2 A2 AR RS - 2 A5 & 83t
TSR SR AR MBS HE R B9 i B » 1552
FIEERRYR 3 - BE AL - HATEEARmEH
e B R R KK I B 2 — 810 L7 R iR 1Y 2 o (X
F- 5008 R I SRS AR A v SR BB L/ 7S
TG o foe 3 g — {8 HE QRS » 18R T 3260
RS — RS LR B R 10422 A7 25 — BUBE PR AR
BE - AR —AURE IR B E A G R B %
ARERBLIMERREED N » ARMFEE LG IE
P95 1 JEL BB BE 43 il Ry 151 FT 161 5 T AESE —
RURE PRI fE B AR B 502 A R B0 U8 TR 15
DUT - ARIURE 5 550U I A8 22 9 1O J Bt EE 53 1) R
1.60 1 1.49 » BE AR MR 3 5o 117 o s 1 JL
B iy %0 o (HRERE ST - A AR P2 o LR
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REFAE Py S8 LIILA 2 ol A B Ay i o P Sl %
RIS - DUEARE (EAE IR B 5 15 Bl iR R A I
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+ ~ SEBZEB/K (microalbuminuria)

HPERIRREN S - ME R E IR
B PR _E R RESRERIE IES - HHAIE % E
Wi U I 55 923 19 — {18 J8 V7 i o IR 7 0102
Dinneen F1 Gerstein [ {7 22 E 7 — & A1 S8k
[l - P AR R R — BB E A
PREFEAZE N 2.4 REREBEIE R 2 f5RY0II
B O o 58 [ E A RS —EbE IR BN
A FRATL » AL R B L e 1 JE e o4
HAWeHE H & O & E PR B AR B ok A i
Lk B 2 IEAHRE ©° o S R FURBRR
FEEIZ B R I FERI R ~ 1M P R Al 2k
AR BT RETE A B » TS O I R
& A\ 6 o SIT I B S 11 Steno-2 WFFE - B S
CRUBERIE OF A TR B IR E R AR T Ry B
SEYIPER 7.8 4 0 TEIBHE 21.2 T3 HIRE
FVR AR BINREEI ~ B BENR J o I 9
Js O o MEFEARER - PHE A E H IR 2 IR BN
SRTEAT - UG R BE IO A8 197 2 TR -
ErEM L HIRE - MmREE - MmAE -~ f8E R AETER
RERVRREE » A REAEMEHEAIK » i
WA LIMERRNEE - ERMEAEARE
S IS BE R A2 L AF A B EL IR B0 A i H w0793
BEi » FBEE LI -

JFBR B =0 M A ZE ) B0 M S X R
REMZ XERA T
— ~ #I5F (Biguanides)

e H A Fr A B9 11 AR B 1 6% 22 %) -
Metformin J&* B RERERCR ~ AR IURE R -
RS B I R B H F LB NEEH
AT A e 22 1 IR PRI B SE - [FIRFth2
435 5 B PR v 22 B Bl WO P B2 ey A 3R Y
A 1 AR R IR 29 8 - 2 S5 BB R A
3 VLB AR B ey T AR 2R — AR 0 L IR R LB 2E )

Z— 9. B | Metformin LG 3 2 I {5
FEVEH - EIEIAD 2 R S EFI AL T ~ R
MEHBHEFT B YE1E (remodeling) ~ {238 EREHTIRE
AL LGE R PT R K E 07 o B A Metformin j2
BB A E Rl B - AR5 —BUBE RN
B/ EVE B - 2830 Metformin 1] LUBER QT 1Y
IR ™ fES— AR LR KEE
B - 50 WIS T Metformin 7595 » A BEE 840
T R Ry g 0 - RB|AERIK L A
—{WE B 92 BE 1~ Metformin T LYK 2> 55 — BURE PR
WREEERBIE QT A 12 # » HERIR 2% H
BEMWN 7 BEAKE > BRIUAE B BTE
4 Metformin B0 ALY E A TG B B #0952
% o F 1998 4F- » UKPDS 34 &1 %55 — AUBE IR HK
e B - 283 Metformin FHEFF BEE B RE
PR3 (sulfonylurea) » 5 I £22 il &G SRAHLL -
{H Metformin 7] DAJE 2> 10 S- #8450 1 SRAIHE IR
R AHRBAZE L3R5 Al Ry 36% 11 42% - HAHBIAH
FRIEHEA] DUREE 399% L[ LAE SER R S s 78 -
B B R+ Metformin 7 2 F 9245 SR 2 49 10
FEIBHGE BRI R RS 0 - A S —{E
B RS - 18 DUBR S 32360 58 BN IR -
RRiHEZ R » Z25MMA Metformin 355 - 5B HE
4.3 FAIFEERBEIR Metformin 7] DL A 39% Al
B 80 o Mellbin SF 2 ZEFIS M ARTSE 8
2% BRI 5 T A 2 IR 2 - Metformin ]
DATE 25 —ARE RS BB AE ST EFARY.LLEE
FEBRIAIEE « BRSO ZERYEE ZAUHE
PRI B+ Metformin FHEFAIE Metformin [
PEEEYIRITERE - TT DABH BRI A LA B 08 T 5
IEEfER RS - EIENLESEES (Creatine Kinase)
HIL$%2E H (troponins) AL i -MB (Creatine
Kinase-MB)® o [tk 41 Hit % 00 i RO Bh 7 B B
Metformin AH ¥ A PEHIAE - AR BRI - P HE 00
B 5 2 BT HAR - Metformin &) LK A0 L
15 72 TH 5 22%% Z 65%3* o R 38 7E i PR E
I > Metformin /2 3 REH R AR L LBE ZE /Y I
M > FTREELRAE T ST AR - Al 0 /T
Messaoudi 525 B ¥ L lgifie 18 Filn . FERE RIS
BB Metformin BLOHEE 20 & - LIkE
s =0 Bt - —/#Es2 5 H Metformin
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1500mg » 55 —fH Rl 52 22 A - 43 I AE fli 1
MIRT 3 REAMEZE AT 3 /INFFRIAS 8E - 25 A
fiT Al Metformin i SR 22 2 {H B35 A S0 A il
SR DR S o BV BRI E B TR b
PRIGEH » BRI BRI 2%
Metformin 375 A5 /Ca A PR 1 FH 9580 o il —
IE DPPOS (Diabetes Prevention Program Outcome
Study) iff5¢ » A 2029 A 2 B 5 A Bl Ik £ 1L 1
& PEERE 14 47 - FeiE#E 2 Metformin RHAT
LRI PAAAE B = BB B R (prediabetes) Al
FERRE R IS Metformin $HATRARE)
MBI L G REIER - ANRTEZL M Metformin 3fi
%A REERYUSIRBIIRRE LAY &7 Hp
B A RE A R 2 TS b ge s - 22 M e iR Ak fse
b5k B A2 B A 3 LR Y » BAERT 9T 29
G 36% HIZCE M ARAEAR » TSR AT R AR BN R
TR AL 2 AR 18 1Y - U HAE IR A REIR IR
A& E o Xk Metformin & 52 2 H 22 H R -
411 Metformin @ AE 5 AR RS20 I A 52 [
FEry = 8889 o B HR Ry ik - WS B R IR
AREEEEET Metformin 275 & 5 [0 B B 1 R
78 o Romero S22 Fir 1 TH#E# 1500 [ #]22
WEIRIR A A VIRZE D BEREEEE - 24
1B HE 28 B Metformin AN {H R] DL A #4858
AL M AE BIR S R E R » R A] DI A
RO S 0 T (L BE Y B3R 90 o E — R K HU A
RVEWFE RSO B - S O S
FEEMS @ BIEEE RERN L EDIRERT
Metformin D FIH EREIMELEY) — K242
(g 9 o BESR Metformin S0 MRN8 Lo B3R
MIEE B Ry KL B AP - (HRE 2K Lt 5T
RO —ERAVEIE, - b EHELE T 13 fEF5T
FIRE & BT » LR T Metformin 43 1) B BX £ 22
il ~ ZRUE] O RS SE Y FIG T - R
BB PRI RS FE L SR AL S B AR R SR 3R
R S RN RS Metformin 2RI A
FEEFEEEA 2 o SR BN T o AT
W ARBESEZHER: Metformin S LR AT HE
P AR s 8 R e AR E—H
TGS EAH
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- i=fi FR3=%E (Sulfonylurea)

o 7 e W PR 342 VRO I % 922 6 9B L Y Bl
%+ B S0 B 1970 4F 18 /9 University Group
Diabetes Program iff5228 3 - 55—l R L HE
2&1) tolbutamide » &3 0oL 26 1 Jal g %3 -
Tt I R 3% 28 T 3 i b 9 0 RAER I e —
HabERREEH A ENEE  [ARF
O IV 5 R B B i B 949° %30T Anthony
FEH AT HE AR SR 0 43T 143635 i1 %
3% Sulfonylurea JE I BE IR H 28 - & H
N A SN L NIBEZE ~ Ol i il i = 4
53Ry 1.53 ~ 4.26 F1 1.92 » BE /RAK IUGE 188 &
B e B PR S8 0 B O LT R i SR i X
Z— - BHHAT L - BEERIRAZTEE S G O
LA S A Y G e R B+ bt B B el e PR
B PR (E e RO A FEEERR - BF 2K
TR ] 1 e 1 3 A 9720 o 20 B 55 P T il DR SR
16T 55 T AURE IR W R B 00 I R R
J&\ & - {5 J2 1 5 ACCORD!? + UKPDS® fiI
ADVANCE™ S A RIEG PR EES - B RENG IR %
KA 5 A B0 26 BB PR s R I A R iR Y 3T

EE TR o Bl — R R SRR R K
TRA AT 100 eI IENR IR SR B R bE PR
s BE IO IMAE FE CRALL I F4: - Sk
o, P e Fife R SR 2R IS AH R B9 A 2R T
# (R.R. =1.26, [95% CI 1.17-1.35]) 1.0
F (R.R. = 1.18, [95% CI 1.13-1.24]) - s@EHA
— LTI 1 B T 8 B Rl i PR SR o 1 I
BRI 100 o it - R IR SR BN
IR S I B A Y B AR 2 AR A A+ BET AR
SRR H A TR CAROLINA 8 (The
Cardiovascular Outcome Study of Linagliptin vs.
Glimepiride in Patients with Type 2 Diabetes) #5
HilE 107 > A G HLR AR S

=~ EfZEMFE (Meglitinide)

5 T 2R S 7 6 A I R AR 3 W R
PRI PRIR R B AR I 0E - 38 BB fs i IR 324
F B PEHE AV ZE IR IRE AN E] o A A s i
PREZEJA - SEAE BRI KR A IR A A8 25 5
SFEIEF 108 o 3= S G KR R ARG R A e
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R MR S IO ME H A - Bk
R 2R et I PR 32 820 5 b B P L At e 2
R A% T = Tk 8 R JRK S e 1 3 38 (ATP-dependent
potassium channels » KATP) SIS B 32530
RO WILAH R L A8 S g DL S 2 = /Y KATP
HIE 12— ELO LA R R 09 KAPT 38 & 4
B PA » S M 0O LR I T AT 350 (ischemic
preconditioning) HYPRFEIERT » K & B in# o
WA 52 o At DA iR PR 32 25 7E DIGAMI Hiff
4t (Diabetes and Insulin-Glucose Infusion in Acute
Myocardial Infarction) f4 43 A7 28 37 & 0 [ 55
HARZE Y fOR1E UKPDS M5 A
TRFIEAS R 108 o YA AR BRI BERS & 1E KATP
3 A LA [R] A i Bl R SR REORRE 380 S s B PR 32
MAERMENEED - HOMENamFENg
*Hﬁﬂ:@ﬂ@a A WALLS o — B2 SR B [0l 391 1 Bt

» BETARE A EEAN A Metformin » SEAR BRI AR
Repaglinide FHREE — RUBEFRIR TR IR - Namii
AL R BH LIBEZER L - g inEE
DIME A ~ DRMEZE R EEIE TR 18 . ff
5,28 B S AR R I A Y 8 Lo L Yo i e o
IR B R R Lk g 118 o ARBR S IER IRE
FHEESIAT - H 2000 4F- 2 2010 4 5586 i 55 — A
B PRI 5 OF B AR I B Mo 78 » MR BRI =&
R i RE R B A AV A 1o FH e AR B i A
A 1.9 £ B B MNE - Bl A R R
Y 62 g/ VAR 33 gk B )M K IbE
HFEEUMAE F ~ M BESRFIHEIE C3RAY Y
jjl] 120

~ BEM s — BRAESTEY) (Thiazolidinedione)

Thiazolidinedione (TZD) =& % #& /75 1k
PPAR-y (peroxisome proliferator-activated re-
ceptors-y) A< ot 35 B S R RUR M - B IR S 3R
SRR MRS 12t - (R B MRS HEEW
PPAR-y * TZD REF{ie 1 & gk ¥ St 1 A7k 701y
W 122 o it L TZD A5 v] BRI 7K 43 3 57 88 19 1T
e L M S Y J B R A A L i O 2 U
ERE - £5 TZD HATEVELLIME FRRI L)
W f% 52 Fe ik o E 2007 4F 0 FH Nissen 1 Wolski
W 37 222 $1 %f Rosiglitazone FiT A #5 & 53 BT

FERE O UBEZE BB By 1.43 DUROCMRIPESE
BRIk 1.6412° o 215 - FFZWISEEUR TZD AlHE
B0 A8 R 995 1Y JEU B Schernthaner 55 52 %
& ¥ TZD ATty #fi & 23 87 » #7R Rosiglitazone
SO M BRI HR. >1.0%4 » K] B SE %
F I RIHIEE 11 Rosiglitazone FYfE o AN@AE S
— % 43 #T RECORD study*?® (the Rosiglitazone
Evaluated for Cardiac Outcomes and Regulation of
Glycaemia in Diabetes) * 7~ Rosiglitazone &%
o s ER E b o EEROIBEZE - LRI
FELRATEBESE TR » Rosiglitazone FTHEHIHHZ
g A 2R - BLIMRIE—E VADT (The
Veterans Affairs Diabetes Trial) 5 Rosigli-
tazone J5 10 I8 59 o [T Y B A% 120 4mg
=X, 8mg Rosiglitazone Zifii & BAEEIK AU L& 5=
o JE B o R RO RIPE SR B - B LE O AIL
REZE BB 7 TS H B 2 - AN EEIR
nnZEY)E PR IR AT 2013 4F- BT S KRk RECORD
42 » BER Rosiglitazone 3l 74 5 1% 1154 .0 ML
B A 127 o FHN RS AT BRI ERE — 2L
PERAS G - TR R A L I ER IR T 5C A RE A
MR B %

BB B AR ER - FH LA Rosiglitazone ¢
Pioglitazone LA Ik 4> % K FE 84 (inflammatory
markers) FIUCE DA RS Al - > EFERHE =
HlE ~ S E R 2 - B B s
% ~ C- IIEE LRI N R Rt sR ohie 120
AR SEBIIR IR g SR 0 O R SRR
T o TR LR IS SR PH T 130 A BRI 1M JRE 132 ~ [

IR S R FE P 18 58 - BRER R L2kEt - — (@K
U EiTHE MR R A0S (PROspective pioglitAzone

Clinical Trial In macroVascular Events)'® » $}
O RTE KIMLE BRI 28 Z RURE IR W 3% -
Pioglitazone #/R AT LA 16% F-ZEA RO IMAE
HE - 5340 - BEAR Pioglitazone B HTERL o g3
AR RS - (0 H B SRR A O
UGN

2006 4 Mazzone £ it ity CHICAGO
i (Carotid Intima-Media Thickness in Athero-
sclerosis Using Pioglitazone) » #H75< Pioglitazone
FHEZ A Glimepiride 7 DL BH SRR 25 — AU b6 IR
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7 R SE R IR 1A B g T R Y o e 10 e

2007 4 Lincoff S 235 ME 52 19 {8l IR &t B i i
AR & 58T » BEHZR Pioglitazone ( #EER PROactive
study) 85007 44% jeg B B s+ (H AT DA
25% LI 16 » 7F 2008 4F » Nissen ZFE22
Fir i) PERISCOPE [tk IR 3 E# (Pioglitazone
Effect on Regression of Intravascular Sonographic
Coronary Obstruction Prospective Evaluation) » ¥}
A28 AR PRIA & DR IR B IR R Y L - 3
B Glimepiride #H B Ik H#5 Bk 8 L8 AE F 20 LEHE 0
0.73% » {H2 Pioglitazone fH HI| 7] #i% 4> 0.16% -

W& R EEZES > BEUR Pioglitazone 1 DLk
H b IR EN IR AR AL AR BE - B O M IR
B IREERIN - 2015 - H AN —iE 6 T8
TS - BE7R Pioglitazone ¥HAEE — AUREFRIB
BEROLIMAE R 26 & IEH 1% - 2016 4
Keman S22 §1f 3876 i VA i & ERHTTAYHR
AL PP S e R e T P RS R I 3 (A R - R
Pioglitazone BEFIIR D 24% /LIS M - B8
2B Pioglitazone Y345 B4 IOk i 0 BER] BE 1 £
Bef LI 139 2017 4F - Liao SFEH UL 9 (AR
IRERBRFT AR 4T 19 » UK Pioglitazone 43
A B 55 32 FE B0 A 2 RO PR R 3 v DAk
SR FLOIME FF - (B2 a0 7 L s iy
JEBgE - HEHIFTREER Pioglitazone 38 i HR IR i i
B~ REE IR E A LR AR -

i~ FREEEEHIGIE (a-glucosidase inhibi-
tors)

FH 25 P T 40 o1 ) = R R R Y
% WEREENE 53 i o SIS » O] A 3 R 3
HIR I - ATREE A B e IR L FE R IR R e i
EFEITER - FE AR EERIERINE - 3720
FEERHEH B 1% = MBS & 5800 U E s Al
FELCJa\BE: 141245 o i LU F R AR T L A
1B HEDLIME SR IR &I R AFE A R
=M H AR 14019 g E 01 TS
R BURK M B A R S B B 100~ A M A
PAI-1 FITEEAE R R 7~ A BRI A 715
,ft 158 %DB&%%EE 159,160 °

GH5EER Acarbose Jik/ e E 7 HIAE BRI

buid

b

TG A LLPE T R R A A SR - T B R PE AR
SALFIR R E R FEIRFZAR 0 - R L - HA
B O T AR B A O M A R R s B 5 K
F IR ER R WESE » ££ 2003 4 » STOP-NIDDM
FRBEr 180 $H¥} 1429 [ ATERE 2 A RS

FHEF Y 2R » Acarbose AR AR e IR B 5
S mT DA A O 155 SR A S R 49% » Horp
DU e 22 JL g ik ) 91% e b B (H.R.= 0.09,
[95% CI1 0.01- 0.72], P=0.02) - £ 5 —f& STOP-
NIDDM FY53AfT » 2 35S A Bk A A i 52 A
R TR o 8 IR ) e ) S ) A i B X
- » I Acarbose F35HE AN AT DAJKA> 41% =511 JBE
JE\ g 162 - FF 2004 4F Hanefeld %7 22 2 I ££ 7 1
FERSEE T IR RS - BRI - G5
7 5 5 BEIR Acarbose BH EE K 2V 64% 00 L 28
JRBE T 35% /Lo I S 4 JEUBS: » [ PRF EL A I 422
Bl s ZFEH RS © f8 RSO R A B Rk
2% 163 o Chen S8 5235 FI] 15 18 (7 5 ) e LA 52
£ 2003 422 2008 -7 72 i 55 — BUBE IR E
AR OIME BRI L 644792 17 104 - SEHE
T 7 SERERY - B Acarbose 1EE IR R EE—
TR I 0 J B T IR PR B8 - AR %
I 22 150 R P R 7 5 HIT A BA SRRk A0 I8 59 Y
Ja B HEEAR B E AT R RREE S
WFge &Rk EE T © 4F 2015 4 - G KRR S
B2 5 AR 8 15 1 R S B} 43 BT AE Metformin .2
i 28 4R T AR I RS 2E Acarbose » #§8E A]
DIBARERE S 2 M O AU ZE A 1 - RmEE A
IR B ERANAE 2015 £ R S R HE R
JEE 43 H7 166+ DL Acarbose Ry 55— 1 AR e 1
S5 B 2 WA TR 5 | B 3R 00 5 — i I IR e L1 A
Metformin fHLEL » Acarbose i bk Metformin 34
0 5% 0o I35 S 14 ~ 3311 8% /L Mk 2 5 R84
5% HRIMPEJE, - BE/REL Acarbose f0Es 55 —#3 11
AR e IR 2 - AT REAE B IO I A R o Ja

AT 2 A BOH 2R - BN IERIE
HIRER - (EHISREHE - 5341 2005 F-H van de Laar
GG HE AU PR 5 B S 58 P R AU I
T RHIFIE — R G T 17 BRI R
RS A o BB B - A 2017
A0 H A R OK R R A AR ACE trial (the
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Acarbose Cardiovascular Evaluation)'®® » LAY
HIHE A BE A B 5 3 T 2T AL Acarbose %72/l
BRI AR TEES - 45 SR 8 Y 9 T i
R U0 72 76 ok A L1 95 1 R e = 0 B 2
a6+ FF 25U 2 R A1) T S 17 L Y9 Y Ja
i A H R Z R B ATIE PERY ST » i
HAL LM AE S FH R M I — B RS 3 -

7N~ B R EBRER -4 H Il (Dipeptidyl Pepti-
dase-IV Inhibitors)

Dipeptidyl Peptidase-1V Inhibitors (DPP-4
SR ) - &5 Fb 00 B KA IR B -4 20 R B
£ = MR S MY SR THRE R VERL -1 (glucagon-
like peptide 1) 2k 1] 35 g 55 3= 43 v F0 #0 #1) 71
3 (glucagon) 43 1 2k SR 3 1ML 48 1 #2241 109 - 7
B PR 52 - DPP-4 I £ B m 38 m #1 BEA
RIS AL 7 R AL M AR Bk A I B BB AL A 38 2% S
JfE 170171, Sitagliptin B2 Vildagliptin 7] DLek 355
T AUREPR S BB EARBEAL ~ MR ~ AR - R
TREGFISEBN AR AR R JEEE 72178 » Alogliptin iff
ST ] DAE % SHEH IR P I g )2 RS R Y S
RiE A= IRV ESCUl T T e = i
Sitagliptin AT LASCE A Rz ARG A RE S 17 ~ BRI
BHIEEN YT EAREBIIR AR e R R Y
JE 178 o fE R E 17 (ERRPREBEIIAE & o AT 8
71 DPP-4 HIHI I ] LA A N Il 170 - fmliiy
— @ SRR [El R 53 A7 -8R DPP-4 I A AT #E
FF 2 ENBR BRI - A AR VS A s AR 1L
B HEBIASRY O VB BRI TE R G H 2 R I L
B B B D AR 2 B B 190 - —LbE e
ST B 5 43 BT Bk DPP4 HI 7 m] DLJR A s
IMAEFAFRIRE A 181190 » {H3E L F SRR E
HY53HT - WA — B AR RE A AT AR RET HL B
I8 s 2% 2E B A I B 0% » AT DU REE IR
W H W o [T B 4 - DPP-4 EIITRIAE oIl
T b T REAL B PR S - = KRIVER IR
SEEfUHE 2013 219 SAVOR-TIMI 53 (The Saxa-
gliptin Assessment of Vascular Outcomes Recorded
in Patients with Diabetes Mellitus—Thrombolysis
in Myocardial Infarction 53)!” + EXAMINE (The
Examination of Cardiovascular Outcomes with

Alogliptin versus Standard of Care)!8® 12015 4=
[y TECOS (The results of Trial Evaluating Cardio-
vascular Outcomes with Sitagliptin)'8® ZF#5 BREER
BV A B Ity A B OGS L N S - N
£ SAVOR-TIMI 53 Saxagliptin J& F K]l 3 55
TAERBELLBIE N - Bk SAVOR-TIMI 53 ZR53M 15K
& » Saxagliptin 3R/ Co a8 - 22 FHAYAT
FEH B - HERRy s /S ME H B 2 R A
Fbs - Saxagliptin Sz 752 5 8H25 1 0 g 5 i &
0 SR TR B $252 Saxagliptin {1 » #598
R NT-ProBNP (N-terminal Pro-Brain Natriuretic
Peptide) 5 83 =RV IR - IR IGHE R Lo i
i A 2 Ay o S9N ERER ST (post hoc
analysis) L2385 : (—) Saxagliptin fE1% H 18 %
B T T 1 R NI A = R e e Y e
B 18 1 T Mk 5 95 ) R 3 U o g o O e
(=) BUbEEERE a3 - 1 F Saxagliptin
AN 1o O i S Y LB+ T i S0 A ik
=0 0 BE 15 B 0 {3 A Saxagliptin #&& HIlf5 1.3
2% B0 00T B 3 0 1 U 90 - G 3 L R T R
EAH 25% o4 A O B e B 0 2
WHGEZET K - FTDUE — RS S8 A L b=
R Y v JE g - 65 F Saxagliptin £ 5t FLE & 1KLL
WEEE IR T ERE © 48 EXAMINE K423 #r g 28 1L
HIAEIR W EIE SR OEZ & - HEWZE
O - KR 2 HRGHR - HigdE
3 Alogliptin s A& RGO s v ry B FH I
By RS EZ 8 » 3 B2 i O i
T8 > H 3% Alogliptin Bl & 5400 1.76 5.0
Mg vm Yy Ja b - CHEA S B R A i
BNP (Brain Natriuretic Peptide) FfERE 190 - K4
ARE » F s AURE PRI B AN B R Y L B
Uy e B AELRE » 20O IS R e 5 ~ LB
Ui B~ R ~ ARCIURE ~ 50 R OB #22 1 A £
H%  fF{# F Saxagliptin 2% Alogliptin BifERZ L
HEbR = ATB R LR - DLy s B a8
FA#& RO g v i A Be iy B - 59 9ME TECOS
HIR G HT + A ot 257G O i T e 3 18 1 B T
Y HH7R Sitagliptin 3G 5 & 500 KLU g = V8 1
FERE JaBs 189192 o HLEEIE = K RYER RGBS
JRAN AN TR R AR - Beff] R B 2 S M
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BRI E—2 0 2 S LS 1 R
i DL 5 295 FE K G TR B8 FH FLIM RR EE ~ Fiifl
NEZERIYIEEIMZE - P DA — 2 LR R
MBS o KPR HiPR R 28 A% AAE 2015 1R
B E R ORERH AT - S T RURE IR OF
G181 om BE RS M O IBEZE 2 B iy
5% » Sitagliptin BEARVZ A BE ML E SR ~ ik
0L P o o i 2 1 e 1 JEUB » (LA B T
73% 18 25 14 Lo ILBE 28 K2 43% A8 17 ed AR B AR IM S
7 (percutaneous coronary revascularization) Y
E\wﬁ 193

R 1 8 it DR B} B 5 M i SR - DPP-4 #JI
TRNE O L SRR A 52 B 2 I R I FE 0
AEdm  HIEICER R A R B R 1 R
BRFY 537 » SR DPP-4 S IG B O b s v
(ERE JEBS 19419 - Tk B B R AT
TR DPP-4 IV R 1 %86 10 1P 2 B4 U gl i oy
BEr JaB - (E R AR JR A H S 10 - (E SRR
KBREZEF B HZ 09534 » Al DPP-4 HIHI 7
WA L B o8 BB 17 > RIREIL T N B B
] 5 S B Bl 43 AT 85— RUBE PR R 18 1 B v
% R DPP-4 HIHIHIA WA RESE T R H EH it
O URE ZEFL LB I8 (R BE 5k At S B By 298
TR ZBUREPRIA & 01 L UBE 28 sl I 1
Y > Wang Il Chen S BE Al AR $8 5 8 i {7
BRI HTAE SR - BEIR DPP-4 #1174 A 1
UL ML/ 25 1 A By 199200 o 5 KR 52 B S B8
Bl fE 2016 4 AR 58 1 8 IR &R o3 BT » B
7K Sitagliptin ~ Saxagliptin F1 Vildagliptin H
g B 55 1 100 {8 A A7 388 4 I 53 il kR 2.77
2.63 fl11.91 » [A] BF DL Acarbose ks 2 W& #H 1y
i Bl 43 M #E 7~ 3E —F# DPP-4 RN 12 A B m
g vy B » Horh XL Vildagliptin & EHY
T i 3 0 1) R B B A 1 20T o 138 R BT S B
FRE K+ DPP-4 HITHIFAIA R MUE S 52 B
O R E R R TEI R A E i  RIRERY AR
BFE © (1) WREERET R AT ST A - Bl
grakat A AT ~ HER e+ i 5k
A4 $5 multivariable Cox proportional hazards re-
gression analysis ~ time-varying Cox proportional
hazards regression analysis » multivariable logistic

buid

b

regression analysis A1 Cox regression incorporated
with the inverse probability of treatment weighting
using propensity score 5 o (2) 15 %5 [ $1 ¥ B —
T8 DPP-4 HIIHIFIZHHZE - R hlI/24E Sitagliptin iy
WET B TREH E R G E R T L iRy DPP-4 4
IR ERE - FrLEBE AR A gt - HE
LEHIRE L DPP-4 HINTH 5 24 Bl HL & [k 111 A BE W) i
WRES - Wy A WIS H Y]y DPP-4 ST -
WEFAFIFEEERY DPP-4 HIHIEA S $# O IMm e
BB AL RENER - ERETER
78 5 2% BT SE AR A 38 - (3) R PR 0T D Y R
e — R T o —MeokE - il R s BT
£ 0 R BASER/INUE g 38 Y L gt st e v
S RE PR IR A SR R R - R
HEEFEARZATE R - (4) UH7eB Mk EA
— ML R - HH LR
B B - EARREIIR R g~ £ -
BIANGE K B2 BRI 234 - BE7R DPP-4 #
PAIAE — 5 DA 0 R ) 0 0 O i 3 8 1 e v
B 196 » [ ] BEEL DPP-4 A B R M R
BHERHARGR » (H—F L1 EAyREFRTA
G H R - HEMI AT REEL DPP-4 117 78 i
HRFELEEIEIIER » & "] LIE Santos A
BB FES BIVE 3 - B FE R B L R Ia R
IfiL DPP-4 JREEHETN TR 130% » HE—20 3%
BLO B im0y B 13 DPP-4 15 M Bl /e L = 5
iR B HGVAHR - S9AMEH R E Erubtsite
25 H R ] DPP-4 I AR ] DAJRKES U g 5 O O 5%
AR 292 o JEOAR I FE e DIFE f B th BUR
DPP-4 I B 15 L RS I8 1 B R I 2 - (5)
DPP-4 HIIHIBIRI Bl & - A A8 £2 2 5 7l
B REREEN I IR SR S HYRERE - BNt
TEFERERIAY AT - BN~ el B Y Sita-
gliptin AHEA AR - CogEeism Ja g o3 B I3
1.35 2.16 % 2.57 f5 1% - (6) b T DPP-4 Il
Bl Ab » BRFY S ELBE B e 2 M e LURE BE )Y
FESRA — » HAEIE BE I FE M I AH EL R DPP-4
HHDEET S U SRR B © (7). s A SE
s B L EEY AR » AER R SEEET L 28R
[FIAHSR - A AL LR - HET SR PR I R A
imE T - B HIRBOERIRE R



JEME B F ARt pE B O B R R X e Ak 117

FFA [EIFEEEY DPP-4 I EHHA O I A& S 4
MR B E A EEREE  EREFARES
HIWTFRsR RS © SHIME 2014 SR R & T
T 2016 fEREIZ IS - BH/R DPP-4 I &
BT 13%~19% /Lo va Y JRUBS - MESRELE Y
HLIEBSE E T A HEE - AN ] v GE B PR
W EE AR B RY SRR 12 B R EE - BT
B e 8 ~ O I B R T PR 5 5
B 204-206 o mia DPP-4 BT O B BRI
s WEFFEE R HATHETT TR AY Linagliptin &4
B% (CAROLINA)? &5 Hi i - DPP-4 570 &
L MR I s B e T IR & 5 -

£ FEAER -1 EBERE (Glucagon-like
peptide-1 receptor agonists)
Glucagon-like peptide-1 receptor agonists
(GLP-1RAs) B T m] LAR 2R ¥ AR 2 4 » #1%
BRI SR HE ] GLP-1RAs .00 145 T RE B A (R i#
ML - ELE A IR E 200212 - BRIl ag 212210
oL I B 5 R A0 % I PAL-1 - BNP
(B-type natriuretic peptide) A1 hs-CRP (high sensi-
tive C-reactive protein)?’ ~ A fii 5z &2 '~ g fif #H
% 218219 F1E % ik e 8 1 B-48 K ClII (apolipo-
proteins B-48 and CI1)%20 « ¥ % # & 43 M7 iR
GLP-1RAs 7545 1 O 1L 5544 Jal g 222223
{H3E 2R Z 2 W R o047 » BRI 283
P AR RS HL B L i 28 AR B S » i DA A
AE H 1F SR & o [ A R I 1 - 2016 AR —
5 T AR RT 5 224 BHOR GLP-1RAs 7F BB fH 5
IR A HE e R LS ZE Y IO L8 5
[ JELBGE - 38 26 GLP-1RAs # A /Lo & s & g
PEFFAL e ) P22 2 5% - WA BY BiTHE 4 R 1
i R BfF 72 055 LEADER trial®?® (Liraglutide and
cardiovascular outcomes in type 2 diabetes) Eil
SUSTAIN-6 trial?®® (Semaglutide and cardiovascu-
lar outcomes in patients with type 2 diabetes) 435!/
FH7R GLP-1 RA Liraglutide Jz Semaglutide 15 %
FREAR L S 0 59— R Y i e 1 b B
PRIFFSE © ELIXA trial (Lixisenatide in Patients with
Type 2 Diabetes and Acute Coronary Syndrome)
H7R GLP-1 RA Lixisenatide & & 34 .0 Il 55 =5

{4 227 o 58 =8 A T I PR3 B R FA A A 51
RN TR BT DAL — 2 LR & H Ay B
HE - HEREYE FES A M EAE SUSTAIN-
6 trial lbfF LEADER trial #H=&j52 » #f ] B2
WA R R B 2 B 228 - GLP-1RAs 25 &3t
IR L R R 0 R 2 B RTR KA im iy
R - Halbirk 5223 2010 4 1 ¥ 45 B 1M1 14 00
o GF AL IR Y FERE PR B BRI 9T - #
R{E S GLP-1 4% 48 /INIF G 8 A5 OO Lo ik 45 B4
(cardiac index, CI) ¢/ 02 G IR (left ventricu-
lar ejection fraction, LVEF)??® - Kumarathurai %
B3 2016 31 ¥ 258 AU PRI B OFETRERN
S I 29 FIT AR 38 SCAJFSE » #87R GLP-1 RA
Liraglutide ifi % 5 tX #% LVEF h HE 20 » % 3T
Lepore SFE2E B %1 Lt it 7 iy 12 3RS
HEMERTZE - BEZR GLP-1 RA albiglutide 3 72 Gl
20 EIIRE 20 o {HIZ Munaf ZEE1E 2012 4F
By — R & 53 BT R 7R GLP-1RAs A 23 L igk
AR Y LVEF THRE - B2 ¥t BNP R30I
RAE B 22 - 2016 4F Li S ERELE 20
el PR EAES S /111 B34 - BV GLP-1RAs AH
4 1A S HERE A MR A B BB 1 LB 233 = 3B 2B R
[FI T FEAS KA A T GLP-1RAs B A58 LI/
FFREA EZWIM TR ERE - S5MNE 2R
FRAE/NBEREIT 92 B85 - Rk EIE Sk
GLP-1RAs #f /Lo g S G 1Y 52 28 » foli — 26 K
ATHE ME AU RFSE - BE7R ELIXAZT i1 LEADER??®
g3 AU AT DL A 4% B2 13% o0 ik 2% 08 13 Be 1 Jal
B » T E SUSTAIN-6%° JZifii 34 11 T 11% /00 i
IR ERERY RS - H3E =R EE X H L
R Bt SRR PR 7 F AN B - RO s T
EBEAEE = B KRB RTIE A 7245 SR A ek 2
P HEMAARZIRERE - HEHIBR T A EHMA
I SERI RN - A AT TS R 2 5E = e 5E
% % EXAMINE E SAVOR-TIMI 53 3 & &
SeH & pro-BNP ${E » KL th gk Mk AlEnE
B FEE O ST L L R B ) = B R o

Rtk » 2016 -8 £y — S FIGHT 3 E# (Effects
of Liraglutide on Clinical Stability Among Patients
With Advanced Heart Failure and Reduced Ejec-
tion Fraction: A Randomized Clinical Trial) > &t
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A RIS LKA LVEF (= 40%) Z
BE T RUBEERYE B3 » GLP-1 RA Liraglutide %/
27 st 7 i SR B T 309% KT Ca ik 3 VB T A BE Y
JE B - (H2 R E 2 AR E BB S R 34 .
b EL & B ) RSO I A8 P 1Y 28 — RUBE PR IR
T ¥ 5119 LEADER 3 B P 817K Liraglutide 3f
EARMO RS B2 SRR » B 8ET
7~ % GLP-1RAs il FH1E 6 & 1A 0 Bl 3= U8 K FH
HW A LVEF INEETREEINEE - A st &
GLP-1RAs fii £ 38 LeAHAFAOF BLHE - HEF{h3s
U X M E HE AR ET A 38 £l T 9 B0 IS R Y

B 9
FOEE o

N~ BB -FEEEEERIHE (Sodi-
um-Glucose Co-transporter 2 Inhibitors)
Sodium-Glucose Co-transporter 2 Inhibitors

(SGLT-2 inhibitors) == % 52 | A 54 n & ik 4 %

B TR 7 =5 BRI IORE - It B E ER R

At A 53 0 JR = 3 DA 3 5 I B 422 i Y — e 1

R I LA SE ) g U B R [R] - m] DABR i —

T HT AH 08 Y BTG IR S o BT B IR IR I ST R

SGLT-2 inhibitors th A/ L& fR A 7F T - 3k

%EEHB 235,236 {@ZE 235-238 | Iggéwi[m% 239-241 |

WA PR I 24224 FI e IR 5 R FH AT 2° - Hi T

B R L I FEAE RS SGLT-2 inhibitors il

O M7 4 1Y B £% - EMPA-REG OUTCOME

(Empagliflozin, Cardiovascular Outcomes, and

Mortality in Type 2 Diabetes) J&4F 2015 &

YR BU R HE ML RSB - 8878 SGLT-2 inhibitor

Empagliflozin 7] L3 B A0 VS 26 T 3R A0 #

JEE 38% ~ LM a1 A ¥ R 35% e HE S

T SRAH S 32% 246 Wu S5 A 2016 FEIIHE &

53T+ BEZR SGLT-2 inhibitors 7] A43 B LA

B DIMESRTER ~ LR BT

3R 247 0 2017 - HHEGE /S E B R A AL R 2 81

CVD-REAL Study (Comparative effectiveness of

Cardiovascular Outcomes in New Users of Sodium-

Glucose Cotransporter-2 Inhibitors)?*® » & 4t iz

57 309056 iz A » LL#Z SGLT-2 inhibitors i

HEREMpEEEY) - 8K SGLT-2 inhibitors A L

B oK A 0 i 3 i 12 o i o B BE RS SE T 3R ) e

buid

b

% CVD-REAL B2 EMPA-REG OUTCOME —
RS R - BH R SGLT-2 inhibitors B B 34 O
i 2 0 13 e R BE RS ST L3RI J g - 53 M HEI
SGLT-2 inhibitors [E1{# 4 & Fr 8 A4 class effect »

(K|t 7E CVD-REAL 52 SRTE A [FIBI 2 f5E Y
SGLT2 #IHI# 09 LA — » (HEAE G2 #
FEH B AMERS—FERYETE CVD-REAL
W52 F KT 87% 75 BB A 2 I8 6 0 I8 i 58 - 1
7k SGLT-2 inhibitors #£ 7% 5 8¢ 5.4 15 J&| k0o 1M1
ERRNEE S LEHELEN  EREEE
LS/ SAVOR-TIMI 53 52 EXAMINE K53 HTAE
U R R e R B AL B S 3 AN R - 2018 4R EH
BR A~ HR BRI b 2 e A S I R 2R iy A [] 22
Y CVD-REAL 2 Study®*® » #&tLI5 £ T 470128
iR A » HAEE g A LE3R &5 87% » AT 73%
REAG BEELIMERREZRE - L1l
AL - EL# SGLT-2 inhibitors il & [ 1L 6#
259 » BHoR SGLT-2 inhibitors 7] DUEE ik A 0
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Non-insulin Anti-diabetic Drugs and
Cardiovascular Safety

Kuo-Bin Tseng

Division of Endocrinology and Metabolism, Department of Internal Medicine,
E-DA Hospital, Kaohsiung, Taiwan

In this review, we examine the effect of oral (metformin, sulfonylureas, meglitinides, a-glucosidase inhibitors,
thiazolidinediones, dipeptidyl peptidase-4 inhibitors, and sodium-glucose co-transporter-2 inhibitors) and injectable
(glucagon-like peptide-1 receptor agonists) glucose-lowering drugs on long-term studies of cardiovascular (CV)
safety. Available evidence indicates that metformin does not exert adverse effects on cardiovascular disease (CVD)
in patients with type 2 diabetes mellitus (T2DM); because it improves some cardiovascular risk factors (CVRFs),
metformin may reduce CVD morbidity and mortality. It remains unclear at the present time whether or not sulfonylureas
are associated with an increased CVD risk. Many studies, mostly retrospective analyses of large databases
but some prospective, have demonstrated an increased CVD risk in T2DM patients treated with sulfonylureas.
However, UKPDS (United Kingdom Prospective Diabetes Study), ADVANCE (Action in Diabetes and Vascular
Disease: Preterax and Diamicron MR Controlled Evaluation), and ACCORD (Action to Control Cardiovascular Risk
in Diabetes) trials failed to demonstrate an increase in either CVD mortality or morbidity in sulfonylurea-treated
T2DM patients. Recent meta-analyses also have generated conflicting results with some purporting to show an
increase in cardiovascular mortality, while another concluded that there was no increase in CV disease. The ongoing
CAROLINA (Cardiovascular Outcome Trial of Linagliptin Versus Glimepiride in Type 2 Diabetes) trial, might help
to clarify and define the CV safety of these drugs. Meglitinides has no any effect on classic CVRFs, although a
decrease in Lipoprotein(a) has been reported with repaglinide. Monotherapy with repaglinide in T2DM patients with
and without previous myocardial infarction, seems to be associated without increased major cardiovascular events,
cardiovascular mortality and all-cause mortality compared with metformin. Rosiglitazone was associated with a
significant increase in the risk of myocardial infarction and with an increase in the risk of death from cardiovascular
cause. Pioglitazone exerts beneficial effects on a number of CVRFs and may slow the progression of atherogenesis
and reduces CV events. In IRIS (the Insulin Resistance Intervention after Stoke) trial involving patients without
diabetes who had insulin resistance along with a recent history of ischemic stroke or transient ischemic attack,
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pioglitazone was associated with a lower risk of stroke or myocardial infarction. The release of ACE (the Acarbose
Cardiovascular Evaluation) trial showed that acarbose did not reduce the risk of major adverse cardiovascular
events. Subsequent CV outcome trials with DPP-4 inhibitors (saxagliptin, alogliptin, and sitagliptin) showed
noninferiority but failed to demonstrate any superiority in patients with T2DM and high CV risk. An unexpected higher
risk of hospitalization for heart failure (HF) was reported with saxagliptin. Among glucagon-like peptide-1 receptor
agonists (GLP-1 RA), Lixisenatide, did not show CV benefits in patients with T2DM and acute coronary syndrome.
Extended-release exenatide was also not significantly better for CV outcomes. By contrast, long-acting GLP-1 RA
(liraglutide) and longer-acting GLP-1 RA (semaglutide), both decreased the incidence of major adverse CV events
and mortality. 2 Sodium-Glucose Cotransporter-2 (SGLT-2) inhibitors empagliflozin and canagliflozin showed a
significant reduction in triple major cardiovascular events, all-cause mortality and hospitalization for HF (and also CV
mortality for empagliflozin). In CVD-REAL study (Comparative Effectives of Cardiovascular Outcomes in New Users
of Sodium-Glucose Cotransport-2 Inhibitors), SGLT-2 inhibitors were associated with a lower risk of hospitalization
for HF and all-cause mortality. A further sub-analysis of CVD-REAL showed that SGLT-2 inhibitors were associated
with a modestly lower risk of myocardial infarction and stoke. Confirmatory findings were reported in another similar
study performed in other countries (CVD-REAL 2). In conclusion, treatment of T2DM is an individualized and
complex challenge in which targeting cardiovascular risk factors is an important component in the decision making.
(J Intern Med Taiwan 2019; 30: 107-131)

131





