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fE# 1 (a) (lipoprotein(a), Lp(a)) 1FERFEAY
O I AR A KU, L 20T 5 )2 56 . K o 1
IR BEAILA A GE R NS 3845 T A 7 7 A ST R 5K
Lp(a)7KF-5 Bl Ik ok BE A Ak 100 i 45090 L A5k
F BB 1 K A B YIAOC T AR, IR b
RENG & A SIS Lp(a) M 255/ . Bl FR2
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[ S i 2 A LA ) 0] S5 97 7k USRI B AR Lp(a) 7K
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PR/ U IS S RS, B AR, AR A il
i F A H 2 9 (proprotein convertase subtilisin/kexin
type 9, PCSK9) il 5 i i BEIF B 1 KRR I i
Aot , LT I SRR AT I v IR B Lp(a) 7K F-
FEWD A 1A AR RS 2 PCSKO 1l 37 B AT I
[ B AV AL B A5 8 R 2, (R ILREIK Lp(a)
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WPk R Lpa), Hoho1 A #E E A
(apolipoprotein, Apo) B100 73 F1 11544 &
1B ZEFI ARSI Apo A 433 it At K Al Ay
BE A AL, Lp(a) AR KB T Apo A YK
/N, Apo AILFE I ANEE FIRBRESS 3. 1448 DL%K
(1) Kringle AR Z5HV (KV) DL K Z A5 DLEL
Kringle IR 45 HI TV (KIV) Ay 10 FpiF & Hod
Kringle IV2 (KIV2) ARy 48 DI BR R T
Apo AT BRI K/N, EEWEIED, Apo Al
Oy TN, AR LS bR R 1 N T
Apo A, FE(Lp(a) LI ARl . PLAFEHPLRE
T KIV2 HE M5, ZBEBEXT MK Lp(a)ik B g
EMEMER (~90%) "7, Bbah, ik IX H) HAZ TR
AL PP LB AL N X O/T 22851 5 1M
Lp(a)/KFEAH . Apo A Fil Apo B100 LA 1 = 1 AYEE/R
WAETE T Lp@f, HPMEEREEA (low-
density lipoprotein, LDL) HEZ5H23RIE, A5
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B, 5 LDL ARl H AT Lp(a) e 26 FFIE rh A= 5 2L K
i il Lp(a) 73 i A8 0 431 R 20 B AL i i AN 58 420
e, HEFRARR, Lpa)sr T 194125 0 W 4 0047,
55— Apo A 1Y KIV-5 %] KIV-8 £5 #4535 Apo B100
N B TR X 42, 55 =20 Apo A KIV-9 5
Apo B100 Z [A[JE il —A> —mi s, (HiZ LB e % )n
WG B 2 A3 e i ATAE S, LB ] BE & AR
JHF 40 2 T3 S LDLAG 3R, A5 vl 68 & A= 7E 40
MDY, B P SR FAEAE

Lp(a) /2 20 Jik o6 A Bl A 10 1 285 95 5 A 1 il
SEfER R o Lp(a) /K540 & 5e 0o A & 0 AL
FEBCAT A6 IR AR DG ), TR Akt 5 S IR 3 ik v
A PR R R R R I A AR DG P
Lp(a) AI 38 52 AN [ 9 AL ) 185 o c i 787 92 95 IXURS: o
Lp(a) 5 2 ) ik ol B AT 4k i BILAHI 7T 50 A 4 F 9 0
A 1 1 R AR R S KRR AL 3 AN T . el fEHER
JEJT T : Lp(a) A 1o 395 i 45 i i B B4 7 1. 41
MEE BB 71, BEEHEZR . A E (interleukin,
IL) -6 FIIL-8 Ik, ek e 4 i i N iz 40
MR R, DL TR, it R AR T
Lp(a) B AL BN 2 b AR UE M A T B T
T £ v B T AL RN R 4 2 1 A, (R b
TFARARAM I 05 e Bt AR R R T el A2 stk
SEAERE AL T FEERRRR PR T2k B . RAEANA
LA D& O aN =  1 O:7 ON U R4 1 07
W RFERLOTE R PEES 4L . J34h, Lp(a)
SRR B) SR AN M A AL Y EE A & PR 2R, St E i
iz sl T AR AL B 20 3 ShORHES LB & Ak &
Jre el gz, Lp(a)/KF It 5 Bl bkoki R A Ak 1
O I A5 5 R T S Jok A e 2 10 A7 76 v A 1) PR 2R
KHR,

2 PCSKYHIFIPE{K Lp(a)BI1E FAHLE

PCSKO J& —Fh 22 Z R 1 g, F 23R8 T
Il "', LDL 224K (low-density lipoprotein receptor,
LDLR) 24 & 4t i DG 24 v b5 HOIR [ st i) 2 257
&, 2 75% 9 1 6 I8 [# BE B LDLR P 7% % fif o
PCSKO 101l 551) 38 1 B Wr PCSK9 & 144 5 LDLR
Rt B2, L IRANIE R I LDLR /K- 2k £ MK
LDL i /E 3 ', B LDL-C LA4h, Villard %5 '8 %
B 1 i I 9 68 8 R Y PCSK9 7KK 5
Lp(a)/K~F- 2 IEAH G, [A ) Tavori 55 ) BF 9840 &
B, 7ELp(ay/KFETHE (>3g/L) 2l it #ik
A Lp(a) 9552 R/NE A, PCSK9 /K145 Lp(a)7k

FIEAEX:, HPCSK9 454 1 Lp(a) LA 52 B B I 12
AAFAE, DR 1 30 i PCSKO M P& AR Lp(a) 7K F
T REM RIS 2 — . PCSK9 PATEREHIIA (PCSK9
monoclonal antibody, PCSK9 mAb) J&iT4F kA=W
B 2G4 I R R, B MR . R ES
FBERIE AR SRR S . — TN A 27 TR ML PRI
I RZER T, PCSK9 mAb 1] i 2 FE ARG R
Lp(a) /K F (21.9%, 95%CI: 19.5%~24.3%), H
Lp(a) 4K Tl S BRI, ARsiiiZ =, Hur
KT PCSKO #lill 771 B K Lp(a) B9 EARBLT i AN ¢ 4
EAE, AlREE I Lp(a)rya e, A2 21 BRAEAL
HlmseE (1),
2.1 PCSKHIHIFIE D Lp(a)& KX

TRAMIFFE I, A B B Y PCSKO AN RE i 2%
JA7T Lp() oA, M2k 1740 Lp(a)
4 i, PCSK9 mAb F&AIL Lp(a) 7K F- LA il Lp(a)
AR E Y AR IEH B 52 A Lp(a) i G R
# HLH PCSK9 mAb B, ATl Lp(a) A4 A B8 %K 5
MG W TT 2R 2590307 I, PCSK9 mADb Wi
1FHE 15 Lp(a) 1 3 5k AR LK 21 XTIk
A W AL IT 36 97 B Lp(a) K F JE % 55 0 58 &,
PCSKO #1351 T 38 15 384 il Lp(a) 73 sk /b Lp(a) &
JEAHE A A AR M2 Lp(a)/K-F 0 ZEdE AR
KB B S50 PR BRI 25 R . 2
PEHE, PCSK9 mAb S iT225 MBS 16 7 I,
7T AT S B4 A Py PCSKO 4 B3I, 3 Al GE 2379,
55 PCSK9 mAb 7F #ll i Lp(a) & W& J7 I #7E 1 24
SR, PCSKO il 55108 2> LP(a) & B B4R I HIL A 1
REe4t%E , JoHAF LDLRBA: BEAKSE 15
T, PCSKO #1551 anfay B A1 Lp(a) 4 65 B8 (B 15
AT

Lp(a) ) Apo A .43 ELAT 8 240 i $5 B P40 24
IS BAIEE S =, SR (035 - B B3 4 M
K, PCSK9 mAb 3= Zil i i Apo A AYAE BER
KT PG Lpa)/KF-, {EXT Apo A PRI ¥4 F1-Fi:
SRR VE T M ANTE R 1, AR, Apo A
[R50 i K/ PCSK9 mAb i S Lp(a) /D i
Pk ST HRE R, BR8N 14> Kringle 544, Lp(a)
WIE RS EIMNE A 3%, T H AL IE B 34 Lp(a)7k
USRS M E IR . B IhAE . Apo EZK
S R A RA T 245 W R DS, SRR KSR
f77E, [FA}, Enkhmaa S5fF57 2 A, 7ELIFR
KR F i Apo AN R H A&, PCSK9 mAb
il 35% B £8 13 TP Lp(a) ZKF & FEAIK, miAE LA
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FR/INGr T Apo AR B EE T, 113% 1R
M Lp(a) K 2 2 REAL . 3 7T fE = A
PCSK9 mAb 2> (745 Lp(a) 41 %%, HAZ2%] Apo A4y
TR K/ R, 0] & PCSK9 mAb L
— I TR SR /IR ) T = Bk TR 4 9 U T LPA
AR B D Apo A AL S —
PCSK9 mAb it i] i@ 13 JHHR Apo B100 (14 53 fiff i 5 %
KA1 Lp(a) IO G PR K F- 200 76 -4 il 9 PCSK9 Fil
Apo B100 fF7EE M EAER, PCSK9 AU AT LK
P42 # Apo B100 5 i, i ] # il Apo B100 £
LDLR 43 fiff Fl B W AARRE A 2 PCSK9 mAb i i fi¢
HEJH- 20 L 32 1A LDLR (1235 R 35 Apo B100 43+,
AT Apo B100 43 fif R 38 i 27%, e JER#AIK 53%,
R HA B R A B S 2 TR R,
/B LDLR A 5 23 I Apo A FU 40, FHES N
PCSK9 I AfERk 2 Apo A FY 3K F-, #iH] LDLR
5 T PCSKO £ # Apo A 2> W B VE T, 1 H.
PCSK9 mAb it A] i i 1l il Apo B100 Y530, )42
| Apo A s, XM TP Apo A-Apo BESE
MEAY 2, XEUEHER P, PCSK9 mAb 1] B
F B 1A] 422 (1) B AR Apo A K2 ApoB100 fy7K-F-, i 1
FEAK Lp(a)7K-F-o

PCSK9 mAb X} Lp(a) 75 Bk 2 () 2 &5 A e %
Lpa) e FE MR BIE R E, XEWE, RE
PCSKO B, S FATYSRAEAE Sl Dk oki o B A k.0 I
BRI o HRIRYT X — (Rl ,
o 22K I/ Lp(a) & BRI L IR 7 ke i — 20 B
5% Lp(a) ¥ 5 F01 50 ik o R R Ak 1L 108 116 1 it XL
K. A2 &I PCSK9 mAb 1, 7] 3 533 Ik /b Lp(a) 4
2B SRl D AR P A9 77 A, X AT R 40 M =% g
LDL %54 Apo AJE R Lp(a) i 350/ 56
2.2 PCSK9#IHIFIR #H Lp(a)b&fE
2.2.1 PCSK9 mAbii#i it LDLRALHIE FELp(a) ki

LDLR X} Lp(a) i 73 ff ACVE IAEE S E
S SE T, AWF5EF B PCSKO X Lp(a) i Bi b 3

SZIA &t LDLR A5 PV, A BF5T 2 7R PCSK9

A e AR A0 e R D AR BT 24 20 i v LDLR %K
R AN Lp(a) 0 AR . M, —SEBsE &
P, Lp(a)fi5 A3 LDLR B335 . a. 5] LDLR
TITRE B sl 574 114 i 5 780 S e e UL ] e A
TN Lp(a) i 43 #1515 LDLR ZhBE 1E # A9 X} 1R 20
T2 5 5 b, LDLR 5 [H @/ BUAY Lp(a) 1L
W BR R 5 LDLR IE # 238 /N RO b TG i 3 748
b 345 e Ml 7T 2 P ] R BE AT IDE 2% 38 LDLR, —

TGN T 42 166 44 70 1Y FLS oY R W] £85Il
T T 225 25 F B Lp(a)ym >,

58 B0, PCSKO 38 12 40 i P 01 48 e 1 i
IEARREfE LDLR, 4 iAok A s R 3k
PR IR 2544 () LDLR B2 0] 428 26 2] 7 BEHA IR 7%
fift, 40 A4 & PCSKO 4% 4 %) LDLR At EGF-A
ShERIR, R AW s B W AR R A Y, i
FEIR MY PCSKO Ml o[- A 19 ol s 428 00 ol 96 41 i P
fEREfE Lp(a) 2 SR, AR AL, LDLR ]
AEAN & Lp(a) 78 bR 19 £ 2k 48 . — T 58 UE B
PCSK9 mAb#<SR T LU 2 4] LDLR SHEEM I 4l &
Y S0 1 v IR W O E AR A Y Lp(a) /K OF T B
22.7% 7, GG A 41 TRAFSE B 64 107 1157 1R,
FHHZER PR, PCSK9 mAb X} Lp(a) 520 5
Lp(a)Fl LDL-C HEZ/KF-JE5C, M5 PCSK9 mAb Xf
LDL-C A7 Ja /K A IEAH G, 33X Fh 55 AH S 14 S FF
PCSK9 mAbD %1l Lp(a)/&if i LDLR #&4% ', LDL
[ Lp(a) 3% 4+ 454 LDLR, LDL 5 LDLR 454 /1
3% T Lp(a), PCSK9 mAb FIflyT 22y Wik 41697
 LDL /KP4 . LDLR ik, 763X Fh LDLR
A FRTE MEE OO, B2 Lp(a) AT LRI LDLR 45
A, SEMTFIEXT Lp(a) 0 R fi 1 BR324 2 f
T —IEoE 2B, SIER/NEAH L, PCSK9 4t
PRI R B /I B Lp(a) W BRZEIE N T 47%, 11 PCSK9 J%
LDLR J& K X B3 Bl 5 PCSK9 JE R it B /N BRUAH L
Lp(a) 7§ B& 5 F M 1 49%, #i W LDLR /v & T
PCSKO9 X} Lp(a)i&Fr iy 25 m 2, Fabh, Xy
M) 5 M0 G, X T BRI AR DG 5T R BEAG 11k
WFFELE A, W/ BRI 5 A T 1 K P2 P P R
A HRIECR 4R, 7R T4 3 A LDLR (1)
E, FELDLR Z ARG RO A I 2, R
WML RENER. BNEZ, RE
PCSK9 mAb ifii i LDLR i& 1% & B Lp(a) 7 7E 41,
R 70K 4 2 1 B iE 4 2 B, PCSK9 mAb fig il i
LDLR 12Kk Lp(a), 7EARLDLKF-HIEHAL T,
WML 8 B v AT RERE AN
2.2.2  PCSKOHM il 73 1 HoAth 37 AR A 1 BR Lp(a)

H SCHE & PCSK9 mAb 4 5 LDLR L il 775 4
Lp(a) I FEEEAFAE i, — BB ke L PT REIE A7
TEHAB A B4R, 24 PCSK9 mAb Hiifi i LDLR %
RIEME Lp(a)i, B & 1) LDL-C 5 Lp(a) T F#fE
FER AL — R LLf, 24 LDL-C 5 Lp(a)isi/b #2E
MBI T 3.5 « 1, RO AR T 0L AA—2K
PE ., —T 895 44 4% PCSK9 mAb VAT & I 58
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ZER IR, 19.7% B3 LDL-C 5 Lp(a) 9 /0 15
T RA 0, 55— 10 TR gh A
1 709 1452 PCSK9 mAb IGY7 B & I FFT 45 Al ik
N, A 21.5%8EFE BB T LDL-C 5 Lp(a) % fiF 2
BEBA—FPE, X P 5T IR Lp(a) AT BE AN L
S HFH LDLR AR MG BRAZ AR, FIREAEAEH A AZ
TG BRALE],  andk fIL % B 05 85 1 324K . LDL 324k
HHE 1, CD364rF . TollFEZik 2, il k2
ABL., LFHs RS2 AR5 e

3B &

£i ik, PCSK9 mAb AJ LU i # ] Lp(a) &
JGAIE AT Lip(a) B A R FEAR LA Lp(a) K (181 1)),
AR FBL 032 B RSB ALTT 259 . Lp(a)Fk4k

IR K A5 . PCSKO 1157 AR Lp(a) Y
AR E, (24 LDL I3 KRR, LDLR A5
(A3 BRI A S B AR R i, [R) A P RE A AR
W HAbSZ RTE BRI R . B, gt — a0t
FEHRARZ PCSK9 mAb FEAIK Lp(a) L], a0 HAm ]
Lp(a) & 1 S 40 il 9 41 2% 149 4 F-HLl . LDLR /%
Lp(a) B i B9 4> F ML . LAk, PCSK9 mADb [ Ak
Lp(a) & 540 . MR, FhiEA &, FRIKLpa)i)
RO R 2T SR A5 R A5 ) R TR EER A
BRIE. Bz, Lp(a)tnfal 4= s DL & ¥ Lp(a) 3 AR
%) 20 AN 43 T L R 58 AVE A, PCSKO 1 il
FIFEAE Lp(a) ZKF- 1 1 B SR a0 D), (EAEALE] Jy T
MR A RINIE A, (A5 KT RAHSCHITE, Ml
PR G-I FH 28 25 1 S A3 it

PCSK9 mAb

oAt SZ A

»l: Apo B100 t

Apo A&, l el
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Fig.1 The mechanisms of PCSK?9 inhibitor reducing lipoprotein(a)
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Abstract Lipoprotein(a) (Lp(a)) is a complex circulating lipoprotein, and increasing evidence has demonstrated
its role as a risk factor for atherosclerotic cardiovascular disease and as a possible therapeutic target. Proprotein
converting enzyme proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitor significantly decreases the
circulating level of Lp(a) and reduces the risk of cardiovascular events. Based on the research results in recent

years, this review will systematically summarize the relevant mechanisms of PCSK9 inhibitor reducing Lp(a)
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synthesis and promoting its degradation. The mechanisms are influenced by whether statins used in combination
and baseline levels of Lp(a). PCSK9 inhibitors decrease Lp(a) levels mainly by reducing Lp(a) synthesis.
However, the importance of low-density lipoprotein receptor (LDLR) mediated enhancing Lp(a) degradation
gradually increases when the LDL level decreases. Meanwhile, many other receptor pathways may also exist,
including very low-density lipoprotein (VLDL) receptor, LDL receptor-related protein 1, CD36, toll-like receptor 2,
scavenger receptor B1 and plasminogen receptor. At present, further studies are still needed to explore the
mechanisms by which PCSK9 inhibitors reduce Lp(a) level, such as inhibition of Lp(a) synthesis and intracellular
assembly, and LDLR-mediated Lp(a) degradation. In addition, whether the reduction of Lp(a) level by PCSK9
inhibitor is related to age, gender and race and whether the dose-effect relationship of reducing Lp(a) is influenced
by background lipid level, all of which require in-depth exploration. In short, the cellular and molecular
mechanisms underlying the regulation of Lp(a) synthesis and degradation is not completely clear. It is worth

carrying out relevant research to provide a theoretical basis for better clinical application of such drugs.
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