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Oral Drugs for Treatment of Dyslipidemia and
Cardiovascular Disease Prevention
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In 1971, Dr. Akira Endo succeeded in isolating a cholesterol synthesis inhibitor,
compactin. Later, compactin was renamed mevastatin, meaning that it stops the
synthesis of mevalonate, which is considered the first statin. However, mevastatin is
not commercially released, whereas lovastatin, developed by Alfred Albert of Merk in
1979, was the first commercially developed statin. After the 4S study, the first large-
scale clinical trial with statins conducted in Scandinavia showed a dramatic second-
ary preventive effect against cardiovascular disease, and the effectiveness of statins
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in patients with dyslipidemia was repeatedly demonstrated. Subsequently, many oral work.

drugs that affect blood lipid concentration; statins and ezetimibe aimed at reducing
low-density lipoprotein (LDL)) cholesterol; fibrates and omega 3 formulations aimed
at reducing triglycerides were widely developed and used in Korea. In this article,
we review the results of clinical studies on representative cardiovascular diseases
for four types of oral drugs for dyslipidemia, which are currently the most commonly

used in Korea.
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1. Prevention of coronary heart disease with pravastatin
in men with hypercholesterolemia (WOSCOPS)'
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2. Primary prevention of acute coronary events with
lovastatin in men and women with average
cholesterol levels (AFCAPS/TexCAPS)’
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3. Prevention of coronary and stroke events with
atorvastatin in hypertensive patients who have
average or lower—-than—average cholesterol
concentrations, in the anglo—scandinavian cardiac
outcomes trial-lipid lowering arm (ASCOT-LLA):
A multicenter randomized controlled trial®
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atorvastatin in type 2 diabetes in the collaborative
atorvastatin diabetes study (CARDS): multicenter
randomized placebo-controlled trial*
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5. Rosuvastatin to prevent vascular events in men and
women with elevated C-reactive protein (JUPITER)®
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6. Cholesterol lowering in intermediate-risk persons
without cardiovascular disease (HOPE-3 Trial)®
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1. Scandinavian simvastatin survival study (4S) study’
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3. Myocardial ischemia reduction with
aggressive cholesterol lowering (MIRACL) study®
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4. Prospective study of pravastatin in the elderly at risk
(PROSPER) study
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1) Simvastatin with or without ezetimibe in
familial hypercholesterolemia, ENHANCE®
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2) Intensive lipid lowering with simvastatin and ezetimibe in

aortic stenosis, SEAS?
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St Zetof et ArY, s Hat X|ets, HIX[HA d2d3M, S0F
B0 Qo U, MR, HeEH R3s, HIES HYst 5
e, HIEEY HEF) YMS H| WOk Simvastatin-ezetimibe
HEX|Z0|A 333H(35.3%), 40N 355H(38.2%)2= F
2 AEE AS| LMo £ 7t |20/st XH0|§ HO|X| Tt
(HR 0.96: 95% CI, 0.83 to 1.12, P = 0.59). o{&d4 A&t A
S simvastatin-ezetimibe H&X IE—EOHM 148H(15.7%), Y|k
TOA 187H(20.1%)C 2 X|ZTO0A 22% K2|6HH LASH A
2 SIZACLHHR 0.78; 95% Cl, 0.63 to 0.97, P = 0.02), &4
s L33 Al L2 AV HUYI| HEL 2 SiMEUCt. Eot

2

simvastatin—ezetimibe HEX|z== & A2 1058H(11.1%), S
oA & M2 70H(7.5%)2 2, simvastatin—ezetimibe H&X
ZOA L A BIE YL =2 48 SOIZ|QICHP = 0.01). 0] 272 &

712 913} ezetimibe AT} ME2 O LARI0] GHRI0) ChEt QIFHA
S 712 ZHGHORt FC,
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3) Effects of statins alone versus statins plus ezetimibe on
carotid atherosclerosis in type 2 diabetes; the SANDS trial”
SANDS A71= 40M| Of4, 2 Hix Kt 499HS THACZ statin
It ezetimibe HE X|2F1} statin HEXZHLOZE P2 226}
10, 36707t LDL S AHEZES 70 mg/dl 0|of, H| HDL S|AH|
£2 100 mg/dl O[5t, ==7| EYES 115 mmHg O[5IE SHZ A
S|

g
ol |22 QX[5IY

3 S 1, ASY LIS T HalS BHSIC
O, LDL SAHZES 100 mg/dl O|at, H| HDL S AHZS 130
mg/dl 0|5}, £&7| S 130 mmHg 0|51 2EE BXXQ| X|2

£ |Xgt 181} HlWotAnt. SZnt M3 X0l X|gE ATt I8
oA LDL SAEIZE EXE 0 B
31 mg/dl, statin H=X|2x0M Bxt 32 mg/dl ZHASIRSH(P
0.0001), BEXQI X2 S A5t ot 251 HwotRis o, H=%21
X|RE AlESE 120 statin—ezetimibe HEX|2721} statin F_f%iq
Ea U5 DL SYAHED HHDL S AHEZE0| Rl Z:
CHP = 0.0001). 3t 3671 & A8 W59 A Hals &
| FH B7tet I:I|Il._8}0f| HIAXQ! X|Z0IA Q0] QA 2
LKP <0.0001), H=XQl X|2 LYf statin-ezetimibe HEX|2Z1}
statin H=X|2a19| ASY WS FH Hak= Aol Hiet 502

S10IEI9ALt.

£X|= statin—ezetimibe H

4) The effects of lowering LDL cholesterol with simvastatin
plus ezetimibe in patients with chronic kidney disease
(study of heart and renal protection); a randomised
placebo—controlled trial, SHARP?

SHARP 9i4l= alZ2dM b= 2SS s
PR RS BHX}F 9,270HE teCZ 1Y 18] simvastatin 20

mgS 28t XIZR IR0 PRl 2

o] w210 gl

WESIOZ QIS AlY, HIEEY HEF, SUMAFS)S M &
MO simvastatin—ezetimibe HEX|2ZMH A 526H(11.3%), 2
AN 619H(13.4%) HHRDY, CHEZO| H|3H simvastatin-
ezetimbe HEX|2= 0l R0[GH =2 SHASFIES A &
MO 17% R2 A= SRIACHRR 0.83; 0.95 Cl, 0.74 to 0.94,
P =0.0021). HIX|EN A2ZM E= 2AEW Moz Qlst Al
LM simvastatin—ezetimibe HEX|Z2T0A] 213H(4.6%), ¢
FHOA 230H(5.0%)2 F 2 S

LKRR 0.92; 95% CI, 0.76 to 1.11, P = 0.37), HIZ&H H&ES
2 simvastatin—ezetimibe HEXIZZUAN 131H(2.8%), 4=

OIA 1743(3.8%) LAMBIAT, S MBT AL

AX QDIUE RIOI7H UL

2 simvastatin—

HEXIZTOIA 284EH(6.1%), YU 352H(7.6%)
2 simvastatin-ezetimibe HEX|2=0| {2/0|5 ZAE HALCE
HIZHEESIOZ QIot A0 CHalf = =7t RQ0[8t X{0l= &I
IQUTH SHARP A0 ezetimibeS AFESt 2t 0N AHZ
2 MO Xt0|7F iCh= 0] B1oiX|HA], SEAS A0IA HOT
ezetimibe ZOAM2 M22 & ZH S7t= SAH LAH0IAS
HFACL

ezetimibe

Mo &2
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5) Ezetimibe added to statin therapy after acute coronary
syndromes (improved reduction of outcomes; VYTORIN
efficacy international trial, IMPROVE-IT)*
IMPROVE-IT 917= gd #s S2+2= 10 O[L &
Xt & XXM A= 21 UK Y= B2 LDL SHAHE
X|7t 50—125 mg/dIQ! 2tXtet XEXSHH X|2E ¢

HAEIE £X|7k 50—100 mg/dIQ! 2tk 18,144
t?l= simvastatin 40 mgit ezetimibe 10 mgs
t £0foh= ==X
o 6 HESIQICE 1 2D, simvastatin—ezetimibe EEX|
LDL SHAHE0| HEXO=Z 53.7 mg/dl, simvastatin &f
T2 LDL S AHEZE0| B 69.5 mg/dIC2 A=} 1
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6) Ezetimibe lipid-lowering trial on prevention of
atherosclerotic cardiovascular disease in 75 or older,
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Fibrates
1. %87/

Fibrate= peroxisome proliferator — alpha agonistO|C}. Fi-
brate= lipoprotein lipase (LPL)S S7tA|7|10, 2t LPLE| L=
St A2l apoC-1119] EHS %.*ﬁ)\lg“lf ApoC-lll &t A= 2
HHo=Z VLDL YAe| Z2aliE S7tA7I= &, TG rich lipoproteins
(TRLs)y2 HAAZIC}. Fibrates 7IQE29] X[t S5 R 3 ZH|
M| SERY WS HAAZICE O|Z7 fibratedi 2/ TRLsO|
A5 ™ HDLOIM TRLs@ 29| cholesteryl ester (CE) 0|=

O] ZaokA =HM HDLS| CE &fF0| =0kX| 1, TG &2 Haot
/| =Tt Fibrate= 11 0|20 = ZHYA ZI-EMOZ apoA-I1} apoA-
Il 84 S7IAA HDL 55 S7tAZIC E6t fibrate= LDLYAL
2t LDL 217t Z&=E ASIAIZ]|1, LDLY| cholesteryl ester
ARE S7HNA LDLE § =4, € Het Xtz Rttt M2k

fibrate= small dense LDL (sdLDL)E ZAA|7 = &1p7} QICH? 0
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1) The fenofibrate intervention and event lowering in diabetes
(FIELD)”
FIELD A7= X228 Yt BX{0|A 2HXte| A %1._ AHAO| THet
fenofibrate®| S5 H7tot7| oM A ULt 50—75A ALO]
9l M2 YieE A &, A AR AEO| stating =&0HX| Y=

T7IRE 9,795FHE ML R & C=&, fA| THE AI™O0[ULC}. O]
S g 20| e LEAE 2,131, Aa 2et0] gle T=At
= 7,664H0(UCE AT 1t ZERHES LHSY AA(RESUE
SO QISt At = H| X|FE MZZAM)0|ACE O0J2] AZE ot
BAOZ I MABAANABES MY, A2, HEZ, S
O 9 ZZoHo| THAR)0| AUCE T At BASH AR (0|
M 5.9% (288%), fenofibrate 01| XN 5.2% (256H)0IA Lot

OL}, EAXHOR Ro4S US| 2CHHR 0.89; 95% Cl, 0.75
to 1.05, P = 0.16). 12iLt 5HI =A0A H X|BHE HZZM2 F
AXORZ 24% R2I51H ZA(HR 0.76; 95% Cl, 0.62 t0 0.94, P =
0.010)8t¥ 11, & AHEA HA| 13.9% OA 12.5%2 R2loH

(HR 0.89; 95% Cl, 0.80 to 0.99, P = 0.035) Zf43I%{Ct.

2) The action to control cardiovascular risk in diabetes lipid trial
(ACCORD lipid)*

ACCORD lipid ¢i7= A&t Zet 9J30] =2 H2g Yy At
Ol statinit fibrate2] HE QHO| statin T= QRO Hloff A2t
ol /EEE £0/=X| HEE AL Simvastatin@2 X825
B Qle= H2Y Yt SHA} 5,518HS oF21} fibrate £E0HZ2
2 FEQ LY 1% SEHS H| XFH HI2EM, H XHY L
£, AT AOR QIS YOI, Bt FA| 7|7fC> 4.740[H
Ct. 1Kt Zote] A7 &M HIE2 12 IZ0N 2.4%, fibrate £

Ol 2.2% FCHRR 0.92; 95% Cl, 0.79 to 1.08, P = 0.32). A7t
MNTEE fibrate UM 1.5%, YIZ0M 1.6%= F =72 Ret
A0l HO|X| LUCHHR 0.91; 95% Cl, 0.75 t0 1.10, P = 0.33).

Omega—3 Fatty Acid (2MH7}-3 X|dtAH
1. H87|1H™

QU7t-3 XA TS E XX LUA(PUFA)O|H, 11 E52=
¢tz =AM (o-linolenic acid: ALA), AH|0t2]=AK(stearidonic
acid: SDA), Of|0|ZAHHIEA A (eicosapentaenoic acid: EPA), =
TAHHEIAA(docosapentaenoic acid: DPA) & =T ASIALNA
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1) Japan EPA lipid intervention study (JELIS)®
JELIS &7 CHgol MMg MZcle Y=R0M & Z2AHEZ0|
6.5 mmol/LO|&Q! DZAHZSES ik} 18,645HS LiMCOZ 2

Q2 EPAZ L (IEZORZ 2F510] B 4.69 HEGIAUCE X

e statint £E045IFD(n = 9,319), EPARS statinz} Sl O
1800 mgQ| EPAZ E0{5IRCHN = 9,326). 1 SRHL A& =4
Al XIEA 2 HIXEAN MEZM, S0HY HAE, J2l0 daNHs,
AHE Hels Fe= HAESH 238 59| 7|EHHIXYN Atz gt

HAOIRILE. 1R S=FO| LUE
2628(2.8%), IZT0A 324H(3.5%)22 AL =
2(HR)2 0.81 (95% Cl, 0.69 to 0.95, P = 0.011)0|RALCt. =0
NS S EPAZOIM MUA-ET} 24% LHACH(HR 0.76; 95%
Cl, 0.62 t0 0.95, P = 0.014), HIX|ZX L&MW A4 £ EPAZ
Ol A ZHAE LIERICHHR 0.81; 95% Cl, 0.68 to 0.96, P =
0.015). & SAA & HLSUISACZ UGt AL AXME F
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2) Vitamin D and Omega-3 trial (VITAL)*

VITAL ¢i=t= 0|=22| 50| 014 FAt 2 55| 0&k2| 04Xt 25,871
HE NCE PAQZ 2 x 2 201 AA5I0{ 0§ 2000 1US] Vita-
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1.00 (95% ClI, 0.91 to 1.09)0|UCH, ZE &QIOZ QIS ALQ|

M2 KAZOIA 752H(9.7%), YI0IA 788H(10.2%)2 &

#H] 0.95 (95% Cl, 0.86 to 1.05)2 EUIEAL}. =, LO|7+-3 X[t

S 0HY 1 g2 M8 dF & 7.4 FHUH ois I ddatd
g

| Gl= Y SXOAIN H2iet Pt A LUS0| FofotH =

> 0x mE

r

o

: [ Ry i} (il =
Al UCH, oiZfet Hat At E= BRSO YYE0 UM
T 2RO X017t AR

4) Assess statin residual risk reduction with epanova in high
CV risk patients with hypertriglyceridemia (STRENGTH)*
STRENGTH ®i7= AlEE 9|80 51 IEMA|HEZ gl ﬁ
HDL SHAHZERE0| U= statin XAI2E2! &A= 13,078 O
MO, Y 073 CARHI7+-3 7@ A HR) S8 |4
49 H870Z DNQR Li-0] HER Falo| HEt AHES Hin
UL 4270 0| 27+-3 CAZE 6539H
O2 00| ZAIHEIILHEPA) 2 STAIBIMAMDHA BRE @
07t-3 CACIZ=EAL) HMAE Y 492 S&otUCE A0 &0
5t SIRISS W 01 62 5MI%T, 0142 35%, Yt Xt 70%,
LDL SYAHZ EYZ 75.0 mg/dl, S| U7 240 mg/dl,

HDL S3AHES SYa 36 mg/dl, U= C-EHEY HEf =&

ox
sioich. 2HTES 5

I:I
_I

2Ng 7It¢f9§ e X7| BHEQACH
(-3 CAZOIA 785H(12%), S5
oA 795EH(12 2%)§ HR 0.99 (95% Cl, 0.90 to 1.09, P = 0. 84)
Z HIECE &, A YE0| &2 statin AZSQ SX0A
+59 H|Wot QU7t-3 CAE F2 MEE A9 AT ZA0
OI5 XI0|E HO|X| §IULTt.

5) Reduction of cardiovascular events with icosapent

ethyl-intervention trial (REDUCE-IT)*

REDUCE-IT A7t= 45M| 0421 Mdat Het 2kt 52 504 0]
22 YeE 3 TIEL 1Y Q0I0| U= EHAL F statin QES BT U
1 SHXE 135—499 mg/dl, HDL S AHEZE 41—100 mg/dl
ol BtXt= 8,179'3'% iMooz st 22, OI"%'P* lef T Al

TE2 HA|= of|0|FAHHIEIAIAEPA) OE GAHIZ
E 0|€(Icosapent Ethyl) £} UAOZ 256t
O S 498710 FXZAANZ TIYERACE. Icosapent Ethyl2 ot
$_ M

23| 2gM, oIF & 4g FOoIUL 1xt S2H2 Y& MY, H
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(HR)2 0.75 (95% CI, 0.68 to 0.83, P<0.001)0|%{11, 2At &=
M YME2 |cosapent EthylZOIA 11.2%, SIH20IA 14.8%2
HUHABETt 26% LT ANE EACHHR 0.74; 95% ClI, 0.65
to 0.83, P<0.001). A ANUSS Ikt FIIH 518N S X
OlM= lcosapent Ethylt A 4.3%, 20N 5.2%2 HR 0.80
(95% Cl, 0.66 t0 0.98, P = 0.03)Q| Zup7t EE|QICt ZIpXOZ
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