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s i 5 B4 IMProved Reduction of Outcomes:
Wtorin Efficacy International Trial (Mytorin 5% 5]

i £ statin 75 5 5 B 28 15 R S M e L E (acute
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FH ¥ 5 5 B A & 1Y statin 21 EEY) - {8 LDL-C
JRHEREE A SRR H AR K HER DL T » S0
B R s v BB I B A TR % B R e 3
FH K & statin 367 2 w8 25 H M9 SEFE AR MR 52
PROVEIT- TIMI 22° 1 TNT (Treating to New
Targets)® 5t B <2 5 A il & statin JE 284 5 X H
2010 &F Jie [&] i 75 95 &\ B (Cholesterol Treatment
Trialists; CTT) f[AIWFZe#i & 24T " 9Ny - H
FT A%~ Fr 5 B R HE R HEE T » 0o IV 9 Rl
TEHPS LDL-C £ 1Y JfE < 70 mg/dL - {H 2 F15@ 1L
statin yAFF R Al B 0
(Z) & LDL-C R E1EKERFERERR K H k48

RERE— TR ?

Q53— BRI LDL-C Z L HE R HEE R B
FEME 70 mo/dL 321K - RES B REE R E L HZE
< NBYIWIEERE » SERiG S AR AR GBS -
B¢ 2010 4 CTT {7 [RIRFSEATHYARY 26 TH statin
BB AT T PR ISR LDL-C F A andd -
LDL-C {H % 1K 1 mmol/L (38.7 mg/dL) » %t
IMAEE COIBEZE ~ PR INE EE ) F5%
A R [FAKAY 20% - 7 HE LDL-C ELfR{ER H AR
B+ Folt S SR PRI ORTEAE  bh—HSamBaas
T K LDL-C 2 B E R AUMRAGA] » WH2 it
T LDL-C [ BEARAY R A -
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dL'%) 1 JUPITER 2t E# (LDL-C<50 mg/dL! FI
<30 mg/dL"?) )25 #% 53 A7 DL K. Leeper (#5453
A7 (LDL-C<60 mg/dL)* » R ELE RS 41 »
RHEZEME - EARARRE ST ZRilEMERERE
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2013 4 2& B0 B s 22 & (ACC) AT £ [ .0
Bk bh & (AHA) Bk & 38 {7 B [ e R 1> 3
Hhix KRS Fag 2 BE T LDL-C #1JE HDL Y H
BE o B R B SR - S HARAERRIKE
B R HREEEREERERE
2155 ATP N1 #EHI 1 2 by R RS - BRPR b
LDL-C HEEERYE] & HA E - EM AT #E M -
Kl 2SR IEZIEIE “LDL-C HAZUH hARERH
(1) statin Bt & B MR AEE BB ?

FH A statin B3 s (B T Al 38 325 Fe ik -
W T I s [T I 1 2 PO R R F 22 85 2 FE F statin
SERIY o TEHTZERYER RIS AN REER FH &
ISyLESPEERY S NN IN=R S Y Sa=N PNit
HOREREE RS - BESE statin BRIV LR |5t
17 o PRI ST AR THBA Y = BB R S
B 5E statin Z LDL-C B2 70 mg/dL DU A
KTy BAEEG TS ME e [E] BE U s fE R
N GERE o (Al i statin & HEFEThRESE
o LA BRI A RAEH - BH
ENAEMEREE R 2 statin i 32 A RAYER - H
IR IR L o PR A RIS  FF statin
% I 5 2E Y A2 38 LDL-C [RE SE K 5H 5 i A% -
AR HARR R ERE - AT - 72
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A5 E > SR AE B AR I — 45 % I LDL-C
B RERG NN 23 4% — H iR H M ERY ST -
IMPROVE-IT Hff 2 i i st 12 Ak 2 g [l 2 £ 550 -
A ezetimibe & statin 317 1 LDL-C [BRAEK F|
70 mg/dL LUR » BHEESREFTHE 2 REE.Coll
B2 o DIERY statin BEIRTER B - IR ETE
ANELARAY LDL-C 7KHE N AeAgi N -
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#% (sterol transporter)-Niemann-Pick C1-Like 1
(NPCILLY) - 3ZaiHe A s lE [l e ke AE ) Il B A/
SR - ezetimibes@ i I NPCL1L L35 M i
[ LDL-C - BEF ezetimibe BE{FE K 17-20%
LDL-C? » {HER{T-{i]—7F statinfif FIEEAHE 2 8%
P B3 statinfiT EE 4= AR LDL-CAiiR 24 - i
HE— statin BRI A BEFFRE(K 6% LDL-C -
BT —TERF 5233 ezetimibe f438 PR 3415 08
HH - BRI HRZEE T T NPCLLL I
AE 5 18 LEZe AT #1Y LDL-C SRk HE IR
HIL 12 mg /dL » 560 R e 53%2
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ST HiBe =ty ~ JF ST g B FH = 8L L L BE ZE 8¢
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J* 50-125 mg/dL (2 & I i [ B2 76 52 21 Ky
50-100 mg/dl) - SRRV ER R 12 T TRF & TH
HH simvastatin B2 2% #H W] 5% %] 70 mg/dL &Y, 5 1K
iy LDL-C 7k #E » 35 th /2 2004 4 iz [ i 205 &
= ATP I HEHIHEE R EASREE © - B R
T L1AY LR BIBE S 73 Fe WA : 40 mg simvastatin
(SIM) . 2& 35 $ #H 51 10 mg ezetimibe Eil 40 mg
simvastatin (EZE/SIM) Bt &G - WFSeHAR
LDL-C & A 79 mg/dL & ] simvastatin 7] & /5
ZUNE 2 80 mg - WIFERIAAERSE 30 R¥E K
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mg/dL - JIF ezetimibe 514 7] {if LDL-C Y15
FERAE 15me/dl (23%~24%) » FR 322 i statin 3
b A HE R VE R AR BRI & 4347 » LDL-C 3¢
PSR 1.omg/dL » LM HFRA 1% > HB
JE o ETFCRETER] 5250 HOMAE F-RE - Bl
SIM B SEIEHAHAHLL - THRT EZE/SIM B 568
L A B0 1155 R A 9.375% (P=0.004)% -
QIFZE S MRS S EZE/SIM BB 3G AERE Y Lo Il
ETERACBRHFRNE S - AIEEEE ACS &
# LDL-C<70 mg/ dL - 1/ JfE B3 2 52 [ M [E B 5
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QISR 5 B S8 SR 8 20 | A statin » HS R3S TEG PR
Fl B W E A o T FE R A = 22 5 HA
ezetimibe TSy LDL-C BRI B 2150 2 Bl
statin 2HZEY) 153 BRI R AR L - A AT HEFM statin
e (AnE— R RG4S Statin RERAE K 5
S5 )20 o HEEE IMPROVE-IT FFZ2AA 45 BLit v LL
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YRR B EATEIHR R -
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AR #2532 38 statin G509 B35 78 A E RSB
#% LDL-C J 80 mg/dL - EZE/SIM [ & 15 ¥& #
B SIM BRZERHAHEL » 7 5 LDL-C SR 23%
(53.7 mg/dL ¥#f 69.5 mg/dL » [1K 15.8 mg/dL) »
T HIE R FE R T AT TR -
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SREUR - 7 IR RIRHAY S & BB B A AR R
43 A Ry 32.7% F1 34.7% (JB &k (HR) : 0.936 ;
95% {2 #& & [ (CI) : 0.89~0.99 ; P=0.016) - #H
¥ A\ B 6.4% - @ JEBR 2 2% 5 FTRR 6 IR
#H (number need to treat; NNT) J 50 - &5
FEBERY B IEAR L S A b L IUBE ZE TR I P v
JEVER AR Y e HAEE - 5371k 13% FI121% - #
HEoRE LM R T ~ JEBSEME LI ZE B
JE fe B A T 10% (R ZEZHEEL) 5 (HRREREE
ZRIECHE (FER—) o AT CTT statin &4
Bt & ey = SRR R — AL
IMPROVE-IT #iff %% LDL-C [%4K, 12.8 mg/dL » #H
HER EZEIME SR 7.2% 5 #E LDL-C
FREK Immol/L » BEHE LRy 0.8 » B CTT #i ¢y
SyHTRY 078 —E L o DI EWFFERS R LIE R
BRSO EBL - AR SEEGEE ST (on treatment
analysis) f 5 LT » F AL BRI 7.6% (95% ClI
1.7-13.2) » ERAREEUT IR SR TERY 8-9% » #f il
i REAE 2.6% (NNT: 38) Bl —figg [ i [T 2 Xl 7H
BIaBatHE - (AT R EAE BER RS RAR R
BTG -
EFRERRIRERA REA - BEGEHE
FH A R A2 5 - 5 SeEIVE RS DL s s
MRS RIE ~ B2 BB - Il ETT

RERRIEHE IR 3 fEFAIFEIE -

F ~ IMPROVE-IT FiZSaY%5R
SR —(F Y AE statin ZHEE Y K -
0 JE statin 26 22 HE 4 B 15 1 — 2 Bl R S 0%
BURREE - SR WA R AR S AT A EG
& simvastatin £ 4852 2] H 7 P 1 ia % H
T o WF5Erh LDL-C [ iis B % BE B ARk A 2
IRy R B R TF & CTT & s SR PT A -
IMPROVE-IT #ift Ftiift L THIA B & - (HIH 7R 2
B ILH T statin 3B RIINZ 2E R - W
fEE R 2 R ZEY) BRI VE P Mg 22 22 11T
THH R 25 ¥ ezetimibe TRES | ME1E RS IE
(95858 3L o At IMPROVE-IT FF 22 FE K5 E -
I I s 2 st 114 Bl R 2 2k 3162 stating FT R A Y
SRR AT EZEY) - BLRES 2 2 S AR
LDL-C 7k# » gk ] DU A A RERIER IRtk -

SEANETR IMPROVE-IT 5tEs

— + #1¥% IMPROVE-IT SREGFERAIERIZR
IMPROVE-IT i B s 1% » BININERKFF

BAEER - ZFEIEEE R IMPROVE-IT i

FTEFEKN - —HTHEE T/ LDL-C 2R RIK

ZK— : IMPROVE-IT #ff2 b Simvastatin (SIM) 882584850 Ezetimibe/Simvastatin (EZE/SIM) & 8EHA BB T E1R

BEEm

i DIASFEL > L . RS

%ﬁ;iéggﬂ;gﬂﬁ%%%% gbgﬁﬁ) S 34.7 32.7 0.936 (0.89-0.99) 0.016
ERIEC 15.3 15.4 0.99(0.91-1.07) 0.782
IMETELE 6.8 6.9 1.0(0.89-1.13) 1.0
LIS 14.8 13.1 0.87(0.80-0.95) 0.002
F 4.8 4.2 0.86(0.73-1.00) 0.05
R I 4.1 3.4 0.79(0.67-0.94) 0.008
I 0.6 0.8 1.38(0.93-2.04) 0.11
PEEORIRERE 1.9 2.1 1.06(0.85-1.33) 0.618
FEAREIIR S G 23.4 21.8 0.95(0.89-1.01) 0.107
DIMAETEL » LNUBZE s R, 34.0 31.9 0.90(0.84-0.96) 0.003
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fE &Y > LDL-C BUELEREFFIREE - [RIFFE K
B E AL statin JLRE |- Bl ezetimibe B & » £E
L TERIRTEE N RESE — D UGS O I HATH
% - 1f H. ezetimibe ft REERY LDL-C 2%-F5¢ 2Bl
statin 15 EAYHBAEEL - ERGERIREE AR 7 5
I LA statin if SN RAVEE o A
IMPROVE-IT fiff 5 H 300 JJLAE ZE 1w L S5 18 1
FEERH Rt B R ARG SR - HENE
S 7 R B - i A AT DAL A Bl 52 AR
fy LDL-C 7k#& - HRiHERIFT R RIS I statin
YIRS TREA B IE -

Iz 775 5 S RIS s 1 S o g A 6.49% 352 5=
JEIFBESERY » REIEESI LK - 1T AR 4
A HERFBBERMEEER  KAFHEIE
AR - A DA se i 2BRYRT R B R AKX -
2004 4 1) PROVE-IT & B ° Eil IMPROVE-IT #jff
geakEt &P AL - 7E 4162 §i] ACS &R
Ik % 15 5 B statin (atorvastatin 80 mg) F1 1 2
i FEE statin (pravastatin 40 mg) J& J2 %00 I 5 78
T Y2 8 o I [ B 5L B IMPROVE-IT fiff 98
FHE £2Fs 95 mg/dL - PROVE-IT 54 B A% A & i
SRR E[ IMPROVE -IT Wf 521 1/4 - {H i fH 5
{38 4 SR AR 3 {18 H 5L B G 43 Bt - 180 K ik
EFIMET RS - SPIRER 2 4 FEHKERR
B I8 K 16% » NNT 3 26 - 7 B[ 15 76 #% 26 41
83 2 LA DABG IE 1 B BE Ry 3 4 -
It IMPROVE-IT fff 52 il 3l 1% A 3t — 45 di
= PROVE-IT & E& (IMPROVE-IT never really
improved on PROVE-IT) HY&iti% - BxhfF5E2 5l
PEERE - FUES R ROER - I SRR R b
1K 2% (7 4E#9 NNT 50) - HLaM5E 28 1 KR
K+ RIBLE W R B A [ ek ey S - H AT
1E SR B vytorin i R K 2 F R ¥ A FEFRS » vytorin
R —PHEACE 7 00 0 IR 7 8 ik &
17000 &7t » HEEEEBEAE OB AT HX
AR F SR YY) -

— + IMPROVE-IT M EER R E R AR S IEHE TS
1R Y LDL-C {H B0 I A5 =5 1 52 B B 850

HRAR B R - R R L A R B R R Y

B oo HRORWRHET BB » a2 TH

HhAm

PR X 4

e 4 5250 il RAS B - fEaBaE TR
B B SR A R AR 1 P I 52 3 TR SR A
o GRS 8GR K T B8 B2 PR A B ]
B A B RPkEL - RE2E I EEER
TE/7 B8 220 F SE B BEICR - T 5O I SRR3R
VRS S o [K] I simvastatin 40 mg #H £ &5 = 4F
738 _F PROVE-IT i{EErf atorvastatin 80 mg 28 2
FERVECRR - AR AT 2L 7 SRR R A
REMERS -

1 FL 1 ACS Hy5RAL, statin JaE R Bsh » —
EH A AEYE plague stabilization BF BEFE ¢ Sz okt
HL A 2 0 A LDL-C [ I 1 8 205 g i %2 -
IMPROVE-IT fiff 52 ( @ #H #K ] simvastatin 40-80
mg) ANE A L300 » W5 HRH e Lhw - Wi
] 5% B0 I [ P Y ezetimibe R A2 754K
FRI D PSR S - AE ST BB L LBE ZE 1
SEIME T AT A &G T =K & rosuvastatin 40
mg/ K+ DUME A SR - 13| H &l A
FEST AIME B DT BE & R BRI - TSt B RE
F1HE3ER% 0 (necrotic core) 3533l flkck i 2 - H
N HE AN K B Tsujita 3T H PRECISE-IVUS B %%
7F LDL-C> 100 mg/dL ( S-#5 109 mg/dL) i ACS
5 HB o statin B & ezetimibe B B2 7 statin Lb 8%
(LDL-C {H 63.2 ¥} 73.3 mg/dL) - 5 fE A #) Ik
BEALBE AR 3 o BhAS S ] @ F% IMPROVE-IT
WFFEAR s o s i - $27R ACS R FBZEFTE R
SRR A statin H i LDL-C [RESEARAY 2R -

“MEFRREEAEAT - ERREEERE AR

Z » BIEvEPRR B E P BE A 7

AW FERY 2 3 A 4933 Bl (£ 5 27%)
FHPRIR R - WEFCHE SRS - Bl PR B I ERE PR S
83 LDL-C [ AR i B 1 v A7 JC {8 53 71 Ry 0.98
mmol/L Ei 0.84 mmol /L (p=0.03) - SIM FHEE5%
#HEE EZE/SIM 55 E FHAH AR FR i o E B
PLEE (25 4 SR Iy 45.5% Eid 40.0% (HR=0.86,
95%Cl 0.78-0.94, p=0.023)! - 2015 4F 7E &L I L»
B S22 4F i 2 Y IMPROVE-IT REAH 2 Al HE
71 > ezetimibe (RS ATHE(EIRFOREIRE 2 * -
TEREPRIRAY L T - EZE/SIM B &Ry =
LG EL (40.0% vs 45.5%) ~ FEESETE LLBE



IMPROVE-IT 3% : »A Ezetimibe /v A\ statin 74 9% &M@ S 2 4 57 & 7

9 (16.4% vs 20.8%, HR=0.76) 1 o &, (3.8% vs
6.5%, HR=0.61) 15§ 4 3R K - 4 A
B AR AR 14% ~ 24% F139% ( BFe) o Wit
AIEREIR IR B - EZE/SIM B & Rl SIM B 25 R
FHRSAY - B & 4% B (30.2% vs 30.8%, HR=0.98,
95%ClI : 0.91- 1.04) ~ JEBLZEME L LA 52 (12.0%
Vs 12.7%) F1 o &, (3.2% vs 3.4%) 35 4 K b 4
AT o Sy NTIFFCURERITBE IR B T R tH
WK ZoPEPT G R B E R
SR SRR AL 252 3 statin J5 00 RS thiig
% - (HFEPRIR YA LDL-C A1 HDL-C -5
WA » i =B THER A S AR C SR [ SR
15 o P LAREIR IS - B 1E ezetimibe 3577 s 5
KATREBA R R Bk e G B - fEiaROEfET -
PEPR S B 51 LDL-C filSifl C KIEE /KT
WRESEHAEE - (A ERF RS iAHTEAR E L
A ezetimibe HIEREIRIA EE LS -

IMPROVE-IT IR R EEEE

— - [EEEEERAY B EEIR

IMPROVE-IT fiff 5% #f SR HHTfE & B » B B
i statin 2H2EY75 8 AL » JE statin ZHEEYI K
LDL-C [F]A5 m] DABE 8 S 2% - A statin 75 77 5
B EhnH ezetimibe i ACS 2Py LDL-C 315
TR 16 mo/dL - T DU — 3 RO M AE SR R
0 HAFE CTT M o i AR A TEIHIES - 78
s T REIEERE A B EHARNE R - [
BZF T statin ZHE—HRUEEYIRIELS - LERES

T statin EERETE—H#E o [B—# IMPROVE-IT
WHZERIAERAE CTT M A /AT BRI T T » thik
JEifl > K LDL-C [ 1 16mg/dL - .00 ML S
BEARAYRE AR CTT #E & 53 A A FEET B 1 B
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New Hope for Lipid-Lowering Beyond Statins in

High Cardiovascular Risk Population —
An in-depth look through the IMPROVE-IT trial

Chao-Chin Chen, Meng-Huan Lei, and Wen-Jone Chen

Division of Cardiology, Department of Medicine, Poh-Ai Hospital, Lo-Tung, I-Lan

In the recently completed IMPROVE-IT trial, adding ezetimibe to simvastatin in a high-risk population with a
recent acute coronary syndrome significantly reduced the risk of cardiovascular (CV) events relative to simvastatin
alone. It is the first clinical trial to show a benefit of adding a non-statin lipid-modifying agent to statin therapy.
Specifically, IMPROVE-IT trial demonstrates that ezetimibe added to a statin provides an incremental reduction
in CV risk proportional to its ability to lower low density lipoprotein- cholesterol (LDL-C), as that predicted by the
Cholesterol Treatment Trialists metaanalysis of statin trials. However, IMPROVE-IT trial should not be interpreted as
showing anything uniquely beneficial about the use of ezetimibe. Indeed, the real implication of this trial is to suggest
that all reductions in LDL-C levels, regardless of mechanism, are of equivalent benefit. These data also substantially
reinforces the cholesterol theory, and proves that LDL-C is the most important surrogate marker for predicting CV
outcomes. In addition, they demonstrate that even greater CV risk reductions can be safely achieved with additional
reductions in LDL-C below the currently recommended goal. Taken together, the results are relevant to a better
understanding of the relationship between LDL-C and CV risk and to clinical practice. IMPROVE-IT trial represents
a milestone to establish the next step of lipid lowering strategy, but likely not the last advance in the on-going effort
to achieve optimal CV risk reductions through lipid lowering therapy. (J Intern Med Taiwan 2016; 27: 1-12)





