SO BRI IS 48202244 H 5530555 41 FARIAE: http://www.syxnf.net .-

[HmEER] 20122015, TE=35% ERaIEFF ERBHEEA34LT%, T EH=40% ERSFHL R AR
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H M 0 RO R R AR AT 0T, TP TR TARE R R G2 B8 (LDL-C) BARMAZIReG 24tk | FekABEE S
B ENGEGa [(Lp (a) ) ReT ARG T A 35, AR IrET] Zeg4E R .
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[ Abstract]  Dyslipidemia plays an important role in the occurrence and development of atherosclerosis, and is one of the
most important risk factors of atherosclerotic cardiovascular diseases. Current research shows that although low density lipoprotein
cholesterol (LDL-C) drops to the recommended level after statins treatment, 40% of patients still have residual cardiovascular
risks. In recent years, the research on lipid—lowering therapy has made rapid progress, and the development of new targets and
new drugs may further reduce the residual cardiovascular risks of patients. Combined with many large—scale clinical studies at
home and abroad and the 2021 ESC guidelines on cardiovascular disease prevention in clinical practice, this paper reviews the
latest research progress of pre—protein converting enzyme subtilisin 9 (PCSK9) inhibitors, fish oil preparations and new biological
targeted lipid—lowering drugs, and discusses the safety of low LDL~C target value, lipid—lowering therapy for special population
and whether lipoprotein a [Lp (a) ] can be a new target for lipid—lowering therapy.
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(atherosclerotic cardiovascular disease, ASCVD ) ¥
BB MfER R R . BoR bt s AU Wos, thEE
FIMAE 5 & A 2 833.8%, TTFHEARIATTASCVD R
H i 14.1%, BATREIRIAIT INASCVDEH FIASCVD R 1
SR T RS B R T A0 I B I AR I (low—
density lipoprotein cholesterol, LDL-C ) BH HAR#EAL
S i26.6% . 42.9% " ITAEREE ARG AR A
SR OC R T A WTIIR KR Y . A R NE
IR A, (AT O M B (cardiovascular
disease, CVD) WIBNAFLEA THH 7, A ks
T MRS EIRST RS, XSO R AT T
BT, DA s AT IR S5 1R R
1 MAERERTHIFIEZY)

(2021 ESC.U I #% WP 16w ) 7 HEH
ASCVDEH P LDL-CAK R E < 1.4 mmol/L (55 mg/
dl) HEEHL K REAE>50%., fHDA VINCIBFFE ) %
W, TERAABTT R YIEIRAT EL T, IR
FERAHEA ILDL-C HAMEANAFTE 2200, I RS B rh A AE
AT T2 RRARLDL-CAS 2 s Al T 28 25 ANt 32155
O, BFREE A IRARENR 25
1.1 AR AL RER, B H 229 ( pro—protein convertase
subtilisin/kexin type 9, PCSK9 ) #llil5 7EECGAEMRTT
FYIRENRIGT T, PCSKOMHRIFI A e It i e
111 RIS HUYGENSHESY ' R—JikEHL . A
B LER B 2R O R R, A 1614
F 32 B R 32 ) i 7T 2R 25 900R 77 i FES TR =y B0
AL ( non ST—segment elevation myocardial infarction,
NSTEMI) 3, #MR1 1 BIREHL S s JE i

(B H R ESHGE T H1420 mg) ARG (5
A R R FESTAHVCEC 2R ), RG22 A
1% (optical coherence tomography, OCT ) ¥FAf itk 3l
Wk AERE AL B R AL, WEFET ] 5008, 45 R SEAE
7T 28251107 HE b LU 5 PCSK O il ) m] A2
NSTEMIUE # Z 5 BE P | [ AR BE LR Al 285 A AU | o
LR R . ODYSSEY &4 G R v JH ] 5t

(‘homozygous familial hypercholesterolemia, HoFH ) #ff
g R TRRERL . U . RT3 I
EEEAG PCSK O 57 Bl F1 R BT B AR Ho FH AR 2
LDL-CHNAIFROR Szttt , LA A6ofl i, 7 1H
2 ¢ LI BERL A3 R B R PR 2 RN R A, 25
IR, R LDL-CH259.6 me/dl . Bl BRI
Pl }295.0 mg/dl, RIFEI2, SLBRAMLEL, B
FIBR BT A LDL-CEIEL T A 4 L /N34 2218
H-35.6% (-26.9%1t.8.6%, P<0.000 1) , W5l
PCSKOM 30 3 N MEAS 2 T4 %, 7efi T 2R 250697
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Sy 1155 PCSKOM ] Al A 2 FAR LD L-CAKF- .
MAHMOOD% “* % PCSKOMIHIFIODYSSE 3]
I PR 328 36 H A 1.0 33 B ATL X6 R 30 F A7 3 5 0 R A
Fr, B B9 E PCSKOHI I 71 % i 3% LDL-CHI R 2 11
(a) [lipoprotein (a) , Lp (a) J RWA—FIELE
B, RGN 0 IS XU L/ 8 4% G —F S0 e T [ st
MAE BT 7096, Z5R R, BRI 5T AT 8 o Mo
RN E 1 (low—density lipoprotein, LDL ) ZAAK7ERR
AR Lp (a) K, UESEPCSKOMHFRI A F
TREARER A% O I AU -
1.1.2 RS EfE P EETHCHOICEMN S
( https://clinicaltrials.gov/, FRRAT: NCT05043740 ) J&
—WOThR%E . 2l BEPLIESE, T EIRITPCSK
PRI A 22 3 i A 28 HL LD L—CoK P AH X AR Y
AMERENKZEAAE (acute coronary syndrome, ACS)
AIEZI, RGN 36001, FEASFRIBITIE
W R RO R AR ORI T 4R LDL-C . 8018
B (apolipoprotein B, Apo B) . =% g 1 H[H
B (high density lipoprotein cholesterol, HDL-C) . Lp
(a) BIELACFAEAFL, ZFH R PSCKOMI ] 7
TE E ACS A P g i RIESE . 2550
FHIRE.
1.2 faghddilsn Al b S A B Omega—3 AL AR TR
SE N HTIRIVIIR , X AEFFHLA IR W 2, 4
Omega-3 AN FIAR DT IR ISR C A S04EZ A, {H (il
FRNER At 7T 25 25 0 R 5 B3R Ao 1L 342 i A AT A7 A
AW . MMARINERFSE - XREDUCE-ITH#F5E
R P, Al A R ) R UG TR O (icosapent
ethyl, IPE) BR T FEAL =M H W (triacylglycerol, TG)
Ab, A FF R AL EEE (total cholesterol, TC) . AEE%
AR P JE [ s (non—high density lipoprotein cholesterol,
non-HDL-C) | MR EIEE FHEEE (very low
density lipoprotein cholesterol, VLDL-C ) HA5R#{EAE
A, BARBMLDL-C. OLSHANSKYZ% ' HF5t 45
W], TEMTTRLGYI6 7 Bl RS TPE AT K ok
BEHE CRFRE SRS ) IRRRA /N7 %, i/ =l H
ILE A PR BB EE B . 20214F, NISSENZE /%t
STRENGTH®FFEBEAT 1T o0, HJE— TP A e =8t
HYMIMLAE . = C VDU 8 2 H A AT A= Y Epanovask
REARAT T2 5% RS BRI . U L 22l 3R %o HEE
gt, AN 078BIE, ML THLBIRENL > FoK
M+ T2 25 A s Epanova+ 7T 2525840, 1Ik/d, +F
SLIRYTI~54E, S5RRW], TR o -3JRIIRIGYT Y&
F 1 RIS o /101 /51 A 1/ A 11178 4 = s VR4
oI I=9RU 5 SE TR (L1 Ve R X0 e ch 7oA B AN (DS B R
HIFIFECVDIRTT P E I BT BE , [ o e 17 T 98 & 5
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HAET, gl fmyml Vascepa®H [H IIfi K = 1] 1.3.2 Inclisiran Inclisirant&—F/N3rFTFHERNA,
T 12JH R 2 s | RGN R L BERLAL AR PCSKOA . ORION-1F5¢ 118! J&— I AL |

MEWIE, BTEPEARIPER YT ™ 5 =Wt Hl fiE (%5
JETG/KF-500~2 000 mg/dl ) YRR Jede 4=k, Ll
A3730 B, EREIR, Vascepan] 43 %A = — B H
WMIAE B HTCK-, HEA RAFI 2 v 52 v,
5 Vascepa® BRI K = WIMARINERF 5 25 S AR ML 12 L
e RS, EEXTASCVDEfe (PRI . HE S
PRV ESG . oamO BN LOAE KBS =5% ) B,
S RICT AT 2R WR 97 M A s O X, HTG
f5>1.5 mmol/L (135 mg/dl ) &, W75 EMTT 22548k
& Omega—32 N FIE IR e

R B RN AT R, BEFEIRTG, A%
RV 23 LA LSS 5 L A3ty i S BB 45 A 7 T 2 25 P e
REEATR o ML S e A AT AP AR P
1.3 BRI R 25
1.3.1 \EAANMEAEMEFEEA3 (recombinant human
angiopoietin—like protein 3, ANGPTL3) ANGPTL3H.
PrEvinacumab & T ML N 2 AE K R ZWERL G, i FIE
B Wb, AR AR IR AN AR A R 5
AR EEAR 8 1 (very low density lipoprotein,
VLDL) FITGHYTEER, B RS A5y 40 B i i 105 53t
Evinacumab & —Ff 4 AV [H] ANGPTL3 A TgG4V K #
FCREYUR, AT ANGPTLI & i, 51 VLD LA
A AR RS ER LR ST R RS A, SRR AIKLDL
TG &, AHMADE “Mﬁﬂ:ﬁﬁf)‘ﬂ, Evinacumab °] )38
LM H ANGPTLI M AR TG AN HALAE i . Evinacumabf]
KGRIAS . (1) HoFHAFFE " R—IAUE | %t
R R 3HAIG ARG, A A 65K Z R FEIRIATT I
HoFH& %, LI2 : 1LBIREHLS N EvinacumabZd % /&
FI, BH R4 JE E K Evinacumab s 2285, 1697
a4, EEMIREER .. 1BIT724/5 BT, Evinacumab
A LDL-CAK AL T FE47 1%, T 22 JE 5 20 16
FHLDL-C/K R LT 1.9%, diajf/h —RF12%
A-49.0% (95%CI ( -65.0%, -33.1% ) , P<0.001] ,
POZEAN RO ARAL . (2) XETE P e [ e i i A8 3 1
TR O Sy A 272051 X e L T AL
HAE BN B 2 EvinacumabH 5 228102, 3= 25845
PR oAIRTT S5 16 LDL-C/AR PR L 24k, 45 SRR Wl
FEvinacumabi&¥7 & LDL-C/K - B FEAK, f IS0 &0
LDL-C/K PR B > 50% . 95 [ £ i 24 it Wi 1
Ja | IR EvinacumabfE AR LDL-CRY4H BIVGIT, A
TR AHOFH, 2% K Lk FHoFHEBJL 7 . Hil, ¥
fliEvinacumab{F HoFH & JLAN pY AR B B v =k H- b i e
SR T SRR AR A2 A R A2 A E ST A AE

WH . R A2 I RIS, B AETAR AN [R50 &
Inclisiran BB RCME . ZEATERTZ1E, ZIF9E 490 A480
B 27T 2R 2 WYY S5 LDL-CAT B i e 3%, Lk bl bl
SRR A A (1K) SRS 4 (BB1RAM
BRO0K ), HAURZE 2 4 R R BERL /0 L B Inlisiranfl
200 mgal 300 mgE500 mglV 4 K 2B W2 ; PR 4
22 Fo % P BENL I ) Inlisiran #1100 mgil 200 mg
2300 mgWeH R n e, SR ExR. FHEI1
A, R BZA FMM IR 45 2541 8 LDL-CKF-F
YT 29.5%~38.7%H129.9%~46.4% ( #H ] [ 4%,
P<0.001) , HMRZAZA HInlisiranfH300 mgilVZH 1Y
LDL-C- ¥ et i 5 SRR AL R PIIR 4 5 iR K
NE AR EZMPL, Inclisiran 2021457 A 78 i [E 58
WE A S, BRI 82 Inclisiran i CVD 3R 25 116 A TIE
5, IEEVEFTAYORION=-2, 3. 4, 8, 16, 187 K&
VICTORION-INITIATERF 5K i — P F A Inclisiran A
Btk MM ek, BORRAE—RRET B R AT
LDL-C.
1.3.3  GRRESF AR AN i FE R PCSKO Y RE 1 A4
EHNSYUR I EFE R Z IR, AT B UA B &
PUREN XTPCSKOM e N 2%, LA LA™ 4= PCSK9PT
1) 7 sCBHIBTPCSKO S LDLAZ AR AYVE A, 2 i 1A 2 FAIG
MR AR FE R VER, A ROUK IR 4R, A B se s gh
e H [ BERE 4/ BUTCOKE FIE53%, shbkokike
BEALA DG M A BT /0 64% , 155 S REH7 S WK BRI
21%~28% , &7 JIFL [ P28 Vi P 368 AoF 90 7 L ] st 3 o)
iZ | IV S E A AR AN AN AR T AE 2% s ks R A Ak
YRR, REHA AR/ BUTCHILDL-C, B .46 /1Vis 2% T
B, fRsEprEfaE () L AFFO1285E 2 B4
FRRETT ( ATO4AAFIATOOA ) %4 . B R FIRAAIG
LDL-CHY{E M, ZHRR—WE . Bt bl %
BRI . SEATRY T 3G PRI, R A 724 (i 2
W&, 45BN ATOAAFIATOOAY) %4, EAGPER
P, (HALATO4ARER SURMRLDL-CIG P, [RItk, A&
PE T T AR 75 2 58 22 (I AR UE 8 2855
2 MAERE RTINS

(2021 ESC.L M BARG TR T 1S ) 4 455 THES
PCSKOMMGIFIZECVDF R iy F 2, FFHEFEPCSKOA
HF I T4252 7 B K 52500 A T 225 AT 22 4 32
S HLDL-CAK AT A IR bR ) R 1 — e Wi, (HHXS T
LDL-Cid IR R A 28k it e = W Z I RS .
B R iR AA e A )8, s B R As 259 % BRLDL-C
AN HAB AR R SRR . TR ARE (=758



c 4 -

SN ) MRIERICR Je e 4tk . X IR R e k1
PE B T RE AR 42 3 i AL R B 1Y) 25 Ak 24 i = 78 45 1Y I IR
R

2.1 LDL-CHFRMERZ 2MHEE  LDL-CREIME
O IH EIRE R A, EASCVDRYfaEZE 22 . A
BIFE R 32 1 T B ™K& IILDL-CHEFR, DIFEMRASCVD %
AR 2 BEAEJUPITER . PROVE-IT, TIMI-22.
IMPROVE-ITHFFE 45 SR B, 109%~25% AT FENE25HiA
7 FHLDL-C/KEARE (<30 mg/dl) 57200 0 {HAK K
LDL-CAf7 K3 Z e R AR 25 A RIS, RS AETEIR IRAS B
R CUng bt JERE . AR AR . BRI ) A5F
Tj—i%_bz [27-28] .

20214, SCHWARTZ% '* ' % ODYSSEY
OUTCOMESHHF 98 45 A #4710 1] 9% 53 DT e 43 B, X
18 92451422 3% 5 Ak B8 fi ATt 52 75 At VT 28 2503697 1
ACSEH HEATPCSKOM I 5 ( By A& a4t ) A2 gt 5l
IBIT, BRI PR BB ) R AT IR 4 H LDL-C
KA H <25 mg/dIdH (n=3 357 ) . 25~50 mg/dl4 (n
=3 692) F1>50 mg/dId] (n=2197) , ZHREx: <25
mg/d141 525~50 mg/dIZIAH HE AR FE— L PR EZEA RO
1M ( major adverse cardiovascular events, MACE )
KX H5>50 mg/dIZHMIL, <25 mg/dIZIMACE
KA R, HofrddnRmM, LDL-CACEAE# KA &
kA P O LDL-CRE 2 AR AR K T AT R
WK YL (2021 ESCOMMAS BT H5Rs ) 1
e, EHMEZIASCVDEE N HLDL-CHEE<1.4
mmol/L (55 mg/dl ) HAIELREL>50%, HRALH
LDL-C5537 & R A HE L A rp o A XU 388 i B AH
6, EIELDL-CIsAREY RN, 5 2 M e
LDL-C HAME R E 2 2tk . RAIBTH B L5 Lo
JEFEARLDL-C Ry T AR FEAR LD L~C 1 T3 (14 1411 R 4K
i, MARAKLDL-CoK -5 Y I LDL-C H bR fE A7
SRR A
2.2 FEER BN IR BT,

22,1 ZENEIRRT BT, ZERERIRLDL-CRYIR
IR ZEAIAEAEG . FIRTIEEIR R], 7E>70% A
#EH, LDL-CHITCTHES TP 5CVD&E A KT 2

KRUMHOLZ%5 " B 58 & I, 7E>70% AREfr, TCH
EAJETRERAETS . KR MR- E B GRS N E .

B, $5R— AN =754 \BEE R T T2 A
LDL-C 7 MR, S H7E AR AW AR i A AT
— IS 2 A B T RIS, R s, 70~100
% BLDL-CTF =y AR 20 LR ZE AT ASCV DR & X XL
R AR M 5 R, GENCER%E ) BEATHY
—IREAL BRI ST R B . fE=750 B
W, BEIRIAIT TR O A O R S <755
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FARML. 20214F, SU%E O % AT HEIE AT DTS A, T
W E =704 ABELDL-CT & & 15 5 CVD & A= XU Jin A
X, ZEREW, LDL-CHESTE>70% AFFCVDEAE
DA S IEAR G, X6 4 N CVD B4 2% 15135 7 s A9 e
il HoA R
2.2.2 WHEBRHFEIBRITY SR IE R &AL
ASCVDHYSh ST fEfe 2. FULCHERZE ' 4709 KAE
SN R BN EEA RIECVD RS Y Lo
FE PR F T, EWBTMACEDT A TT 225 W4T 5L
HARML 2L AN, IMPROVE-ITHFSE 12 . ODYSSEY
OUTCOMESHFY 2! 45 W%, Terrim B by T 22504
ST R RS AR TT 225 (AR 22 A1 AP CSKOM i
), PERTE PO LA 3R 45 AR LDL-CRUCR A 2,
HZeMAMR, REEENZES . FiRsREY, Kk
TRTTX BRI R 0O A AR AR AL, Lot R A2 45/
WEFE KRG 25 W AT ASCV DI — 0l — 4 Tl . (A4
PERFAGE AR A A O RRR B B, AnBE R . mirLIs] . Rl
dize ], HITPTREXTREAR 25 RCR = A s, il M
RN TEFR AT T T A A AR U R IR IR T T %
2.3 Lp (a) BEEBUCHMENRIAITHHIES Lp (a) &
— ML g BYER S, RCVDIER R, Al il
SNIKRRERE AL 58 5 AR A O 145 KUK . RALLIDISS: )
R, Lp (a) KP-ETE10 mg/dl, BHACSK
A RSN 345 . [RIRE, 78 P BESAE A P AT 5 — 0
FEWTE S A B, Lp (a) K¥F>30 me/dlf & A
ASCVDZ G 523.9% ' o, —Tistxt JLE
S BIXT REIFE S5 R BoR, SXTRRAA L, BA Rk
ASCVDZE S (1) LELp (a) KPR 7,

P —IRZE AT B s, SRR, b
TR H Lp (a) KRR T8.5%~19.6% ",
1M PCSKOH IR AT A 2 FE i Lp (a) 7KF, HIEZLLp

(a) KPBE, RHPCSKOMHFNAITEBEHLp (a)

Y NP R BRBRC T (HPCSKOMEIFIFEMKLp (a) Y
PLE H AT A ERE . EAESE TR HuLaUPHESE (https://
clinicaltrials.gov/, FRIASTF: NCT04247048 ) SEESMIA
&Lp (a) FMIPCSKOZ[AIMIEFR, LI 4FHL T fi#PCSK9
AR Lp Ca) MRS, ZUF5EK NLp (a) M
PCSKOF I K AL b A A A P B 0 S

RE IR, Lp (a) FHEHE N T ASCVDIY
KA T AHLR R KR, MBI S
WEM A, BUls R EARLDL-CRY A I, A 45 F Lp

(a) HEZMXHE.
3 INEERE

YN I A ST OB T B R PN A PR S A= 34 AT
FEN IR T fEASCVD T T A AE M EZAER, 15 “JHfE
FESCEh PR RERTIL” BEISARWIF7 32, FEIRLDL-CHRIR S
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BN 25 PCSK ORI | i 70 K 2B Wy il 700 422 1) 981 IS
25904 B T LIRSS bRy AT kAR, FEARCVD A A XU,
2 BE R G A RAYLDL-C Rk ARERERRIAYT
197 o N R B =i o A UMY NS R e e
Pyl 5 1] VeI i 240 4 8 B e Ve s 2 S 2 Y i
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