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Abstract

Elevated low-density lipoprotein cholesterol (LDL-C) level is an important risk factor for atheros-
clerotic cardiovascular disease (ASCVD). Statins are still the cornerstone of current lipid-lowering
therapy, and some high-risk patients still cannot reach the target LDL-C level after statin therapy.
Proprotein convertase subtilisin kexin type 9 (PCSK9) is a protease involved in the degradation of
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LDL-C receptors and has become a key target for lipid-lowering therapy. PCSK9 inhibitors can ac-
celerate LDL-C clearance by inhibiting PCSK9, and provides a new idea for lipid-lowering therapy,
and its efficacy and safety have been confirmed in clinical trials. This review summarizes the me-
chanism of action of PCSK9 and the clinical efficacy of PCSK9 inhibitors.
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1. 5l

{H 2% B Jig & 1 IE [ i (low-density lipoprotein cholesterol, LDL-C) 2 IffL i # JIH [&] i 1 F ZaiAk, K
T 2 e bR 30 ik o6 A B Ak o 1L 5597 (atherosclerotic cardiovascular disease, ASCV D)) H 2 f& [ A [ 1]
[2]o AT O IME mfE N, N AR BRI LDL-C 7K. HAl, ImR EKZ B AT 254, sits
7 FE L B R AR R SR (M 3T 2 A )« 3090 B8 3% LDL-C 20K i, 4 & Lk ils LDL-C 54
PEHIAE HAR/KF (3]0 R, FRIE & 5> BE BT T 25 2 i 22, FEHZE S ANV TH A S8
SN [4]. BIAR A FE AL BEAS O 1 25 1§ Kexin-9 (proprotein convertase subtilisin/kexin type 9, PCSK9)#l1
il 77 AT 38 4 PCSK9 Ik LDL-C {5 R, ABEARIRITH4L 1 R (5] %54 LDL-C AK-P5E, H
THE AT 28 245 W B JIE (3] e WS AT 40 1 7096 977 I M DATS bR B /5 f JB 3, P BLAR SR A TT R A&
PCSK9 #7167 [6]. ASC0F PCSK9 1EFHHLE A PCSK9 #fil 7l Il AR ST 2 S5 AT AH R ZRIA o

2. PCSK9 KR EIhgE
2.1. PCSK9 {8 1v

2003 4, Abifadel S57E S M i JIH [ B LE (10 2838 TR ORI T 4t PCSKO IR RAR, LKA T A
H 1 Y tik p32.3 L[7]. JEIEXT PCSKO #F 7T —0R N, PCSKO # &I #5417 e ThRgHk
RAZFITBEIRIR R . AR, PCSK9 Wgd Rk R HHAKN) LDL-C /K S e O i KR 2 AH G, T
IhEE RIS RAS 2 S EUE (A R DRI 2 A 3 15 50 1 i AL 351 B2 IM0LRE J% O I A5 24 IR 386 I AR 9581 [9]
PCSK9 XA FRZ NN T A BE-1, 2 HH 692 NERIEFRALAL. K/NA 72 kD [ m] P 43 i Al
YRR AN A PCSKO AR MBIEE ST H. argstil. MALS MRS -t R =R
) C w45 IR 7] [10]. PCSK9 fEAFAE. "Bt BMEMMHE KRG HRIEFE[11]

2.2. PCSK9 TERERR i P RO1ER

PCSK9 HRFAE /M, HRFEERRT I B A K I TAER. WA PCSK9 (13 BHRFIE TG M 2
B 5 R 4N % 1H LDL 224&(LDL receptor, LDLR)[J# & [12]. #EE& PCSKO (A FEAE R Z 1/, sk
BAHf LDL-C (Ri&ERR A AT FE: e, LDL-C 55 LDLR 454, HS5HERE S, it mik
SN EER NG, %M, LDLR FEBIFMEER, 28T 0§ . PCSK9 fIfEftas
Fspe g e Aol B LDLR W28 — MR A KR TR E S 4518 A (epidermal growth factor-like repeat

ik
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homology domain A, EGF-A)ff] N K&t &, X —PYRBH 1L LDLR B BIAM M0, AT 3 56 75 1l Ak
fR[13] [14]o AL, PCSKO & nl e i AH X RUIE 14 P i 42 1 5 LDLR FEf#[15]. @it PCSK9 1) FibfE
. FSEUnSE T LDL-C KTt E. tedh, A HFTEA I PCSKY [3RIE 5 iRE 1 A [lipoprotein(a), LP(a)]
L RIEARDS, FFRIREE LP(a)i) 70, (HEAABLHIAY .. o5 R/R, PCSK9 #AMHl)5E, LP(a)/KF
2R, XFRERE T Lp(a)-apo(a) 13- ilbig /b, MM LP(a)& & FRE, R LDLR Xf LP(a)
RN R 16]

3. T35S PCSKI

JIE [ P 2 2 AT ) Can Aty T 2R 259 A FH 4 S UG K-S IR0 B A . Sl ARy T 2R 2591
& B A 5 oA 45 & B2 [ -2 (sterol regulatory element binding proteins-2, SREBP-2)Ffi 2 # %, ik [l B
¥ 7014 (sterol regulatory element, SRE)#(ffi LDLR 1 PCSK9 FiA M LiA[17] [18]. £ NRMBYHET
CLA AR SCAIF 72 28 WAl A YT 28 25 W3R 7 86N 17 13 PCSKO /K, SEUMTTIE254%F LDLR FiA [ 50041
SIS AT R S BHEARAR YT (40 = 5w/ R)EEH PCSK9 /K- RA& N 34%, I LDL-C 7K
% 42%; X /N B A AT 225902 S B E - LDLR ROt FESE N, JER58 MK oh LDL fiE R [19] [20]
[21]. AWtFLEAR, 8 RMAH 40 mg FIFEAAMIT VAT rl A M+ PCSKO /K425 34%, A BlFefkfhyT
(7RI N £)4F K 80 mg 7] f# PCSK9 /K25 47% [21][22]. BeAb, FK 20 mg BadpAR My T 67 ol fd 5
PR LM 1 PCSKO I3 7K 743 il H 75 28% A1 35% [23]. — L8 H g Aty T 2R 25 Wi 24 1 5 5 PCSK9 A%

4. PCSK9 #P#iI5

H /T PCSKO i) 71 32 ZLALFE B ve B TR (ke JC BT BT R 75 0 5L 51) S RNA FHE 254 (U0 Inclisiran)
&, HE R PCSKO il 7 il 22 1E NI AR 7T B

4.1. BB

WRIE BB 28— MEFRIE LT PCSK9 i), & —Fha N 1gG2 R w g gifk, Hrrmd 5
PCSK9 HH4#, L PCSK9 /v 1) LDLR FEAR(E M [24]. BEFTRY], S2RFMEL, KEICRGTTE
FBEA% LDL-C 7K, BYUE T 4425 140 mg 5% 420 mg K& TE PG 4 /N A SZEL T 5528 PCSK9
KA, LDL-C /K-FLEEE 14 RANEE 21 RIXFIRARA[25]. —BURBZEZES T Bon, HEFMELIL, 420
mg/ 1 140 mg/2 B )7 ZHIKIS T HH3 B E K T LDL-C, — &4 HIFR T 54.6%F1 60.4% [26]. 1K1
JLH ST R A ARG, LDL-C APl —B K, BABE MmN, HARKIHER
IEREIEF o S 4h, fRIEJC RPN B E B B (total cholesterol, TC). E 5 % & fif 25 (1 HE[E % (non-high density
lipoprotein cholesterol, non-HDL-C). #/i§ 45 -8 (apolipoprotein beta, ApoB). H it =if(triglyceride, TG)%
AL AR AR 1 4% 2 A FURAE FH - FOURIER {{38(NCT01764633)Z0N T 27,564 4 A7 2k FERE AL,
P9 H LDL-C /K1 K T 8055 T 1.8 mmol/L &7, Horb ) 6635 44 3 3k X FOURIER-OLE At 7T B,
iR IR KR HARKIE JCRERRIE LDL-C /K1, HIH 22 e R 2k R S & L BRI i
R R AEAS RO LA S 1R IR 4 35 PR AIG [ 27 o

4.2. FFIAILER

B[R PG G B P — s N e BEPTIR(1gG1 &), PAEsiRAl T algs & PCSK9. JEik 3/ LDLR (13
ik, BIAIPE IR BEE TC. 4E HDL-C. ApoB. TG Al Lp(a)fti7K>F, [Fi ] f§ HDL-C 7KF-FH&[28].
EWGARAE I FE, TR S ER . RESER TS P AT, B3 R R oG G s 7 &, (=
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XTI )RR A A R S N BT M) D G BT A R St A e A R i — B BlE ST . ODYSSEY
OUTCOMES 344\ 18,924 & 5m by T 677 LDL-C /5% 70 mg/dL f) 2t iR 3 k48 & 1F (acute co-
romary syndrome, ACS)&E -, SRR R, fEMITILGY A FBCH BRI Fa G By n] i — P B# K LDL-C i&
55%, S PRACCIME A BRI RS 15% [29]. FEATTSS25 W0 R 320, i P Be] 6 76 e Bt vl DA R#:
ik ACS E#F OLIMEANRFMHHRAESR, FFFRELHILTH[30]. ODYSSEY OUTCOMES FH /5 i3k M,
TR IR AE ACS [, AR 2= 1 BRSO A R RS = o8, BRI TG JC syiia s A
BT B A& 5 22 MA@ [ PR 3R 0 S8 O IV AS RS R AE R [3 1] — LB AE VAl BT R PU G B R T 5 R
AP I R R R 2 (8] 96 R T R, Tove B4R Y LDL-C (B anfe], tJ0i8 2 75 A i 2w
S, BRI P G B A L PRI I I A SR AR AR i R A AR [32]

4.3. Inclisiran

Inclisiran A& —FfET 40 2% B B PRI #E [ 41011 PCSKO /T3 RNA (siRNA), 7] k241 i 3 A4 g 401
PCSK9 /K, HA 2 FRE A% LDL-C FI/E[33]. Inclisiran FH H FMEZ TR SURERI R, 12 005E 5 0
& N- 2,15 FL ¥ % (N-acetyl-galactosamine, GalNAc)ZE 4, 1815 20 A 32 028 1 25 M i R 0 B (1 52 4
(asialoglycoprotein receptor, ASGPR)45 &, REHF Mg 4l PN, FEREMEE PCSKOmMRNA HIB#MR, MM
0] PCSK9 fFIA, i LDLR 301, #2& 7 3K LDL-C 5 B 303 FE BRI K [34]

—I T, AR OUE . BRI ORION 13-l 14252 1 e K 327 B th VT 8 BRI 2245 24
YIVRIT » A % LDL-C /K F ) B 5 { H Inclisiran (09725 4 PERIIN 52 £[35]. 7€ ORION 1 1, £4F
PR Inclisiran AJKE e AE[E BEILAE . 7&000 B8 1) LDL-C /KFFEARE 50%, HeatERif. A
FREW, B, PREAIIREA 4 B LB hREAR 4 B (8 Inclisiran JC 75 VA&, 76/ S AT IR0 84
HH R S U Ak — 2B ARG [36]. 5 PR T B PTIARSE PCSKO #IHIFIARLL, Inclisiran f%5 2577 2 BA B B
GRS, BEDERIURIELE T B 3 AR 2G4 6 NG — T 4EFATT, SRkl
5 2 AR A6 25— IR T RARLE, X PG 25757 /AT — e R R B3R 1 B AR A

5. INESRE

2% AT, LDL-C 20 MBI KAENEEGRE R, 9 mais 2w T K496 y7 50
£ 2 HFR LDL-C /K°Fo AhyTRZP7E K LDL-C fI[FIRS, 5] PCSK9 [3RE LM 27 3L, fih
TTHIAS R S AR I0 T AR 2 AP . PCSKO il I E A —Flog AL e 254, IR IR B T EN T
BB, e MITEBEE T Akl . PCSKO HRL b B BT A4 1l 70 R 7 R0 B 22 4 AR IR PR 058 Hh 45 21 56HiE I
BB TIGIR, 5528 KA PCSKO #7134 75 i3k — 25 R RS DA VT Al o7 28 J e 4tk
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