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How far is Lp(a) from becoming the next intervention target?
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Abstract Elevated lipoprotein (a)[Lp(a)] is an independent risk factor for atherosclerotic cardiovascular dis-
ease (ASCVD) other than low-density lipoprotein cholesterol (LDL-C). The atherogenic properties of Lp(a) are
closely related to its structure and components. Yet, there remains puzzling issues related to Lp(a) assays, cut-
points for increased risk and initial treatment, and specific means of LLp(a) interventions. The endpoint study of
whether intervention with Lp(a) results in cardiovascular benefit is in progress. It is anticipated whether Lp(a)

will be the next target for cardiovascular risk intervention.

Key words lipoprotein(a) ; atherosclerotic cardiovascular disease; intervention target

AR 1963 4F, 46 B itk 1% 2% K Berg™ 1 I & B
s TIRER (0 [LpCa) ], Bl — il R 0 22
PEWFSRBEE T Lp Ca) F1 8] ik o FF A 10 4 0 o 7 6
W (ASCVD) B A S dE% . H #] 2009 4, — T
IR BE LT I8 45 FAUE 52, Lp () 5.0 LB FE (MDD K
Wb m S R e R, Lp(a) A 158 5 B Y, i
Aok, T Lp(a) ZEZE M (R AL S M F5Y L
iR BEMLAL I 5T 1 4 5 DR 4 G 16 F 5% 4 22 4 1Y)
FFT s R T — 2k & B Lp () 7] RE S AR % B
Hg 5 A E [ B2 (LDL-C) LLANR ASCVD 1l 57 &
B ZED 6T Lp I R XA IHRE 485k .
1 Lp(a) REBSNBBHEENLHITE

LpCa) J& — 28l 57 /9 i I I0E & B A9 i 26 1
LpCa) &5 #4045 — 4> LDL AL BRI I8 E 1 a
[Apo(a) . W UL G s 3L 4 % #:° . LDL #£5
R4 A E [ B L 2805 5 11 B100 ( ApoB100) F1 48 4k
B COxPLO™ . Apoa) & — & BB AL 1Y 35 K
BA T, JLF 56 4 76 40 A B H Ik aE KR
— i Lp(a) BEF B EZ AP, Apo(a) K kringle
Vgt 10 8, Hoh KIV2 B & A A [ #i 1 4%
DU Lp(a) 8509 5 itk . Lp (a) 1943 F 5 K/

DA KR E SRR B B A B IR (L, 200025)
BAEAEE R AMH , E-mail: zhenyuel224@163. com

K3 LpCa) K- AEAS TR A A ] 22 55 85K, KF 3
B <1 Z2>100 mg/dL(<{1 £>250 nmol/L) A~
. PR Lp(a) K EZRBGR T LPA K &7,
JLF AR Z K& iz s 1 52 .

LpCa) AH 5 A0 10 55 95 9 KU 3 3 o A (7]
Moy . WA EL A, Lp(a) B LDL
WKL B BT A 2 S bk ok AR AL CAS) KUK, 40 3% A
I8 BE J5 e AR Ak 7 AR R B g2 T M A R A AR
AR E g 26 (1 (OxLDL) . SR, 78 25 B8 /R JE i
T Lp(a) AT RE L LDL 455 $: 80 AS. {4 Lp(a)
AMUE A LDL B Br 1 30 AS Wi 4, i & Apo
(a) . Apo(a) 5 &£F ¥ il )5t 5 A [R5 1, 38 £ 41 i £F
VT RS e A R P AT A R AR E .
Ah,Lp (a)-OxPL 2T B AR R IE AS A F.
OxPL A 755 N Kz 20 Mo L F- 2 JUL 48 RN B e 448 i 19
ARG TR T B LR NIKERERAE . B, Lp(a) 1]
[i] B 38 o AR I A4 B B RN i 4R E R RS 30 ASCVD
R R,

2 Lp(a)2 ASCVD K37 15 6 B 25 Fn KU 58 E F

I REPE BR S 5T | O 780 2 1 i L 3 TR 4 2
W 5E | TR BE B 5% 45 v T B 90 45 R 3 — B0k
52, Lpa) /& ASCVD a7 fa i R % .

— T BE M BA B WF S AN 9 133 1) BE £ G il

10.13201/j. issn. 1001-1439. 2023. 09. 003.

S| A Mt VAR, Lp() B WA T — AT B S8 A 2 ()], I RO I AF 9 24 75, 2023, 39(9) : 664-666. DOL:




PR3, 45, Lp(a) BN T —A T ML slid 1 £ i
CHEN Zhenyue, et al. How far is Lp(a) from becoming the next intervention target? e 665

O (CHD) TG B i 25 9 48 sl i 3230, 45 8 &b
7~ Lp(a) iy CHD Ui K77, P8 BE 25 5% 1 i A
fi] 2 114 CFHD BRI BIE 5% 7R, Lp (a) S 5 PR A
FH /30 I8 5 1 ok 7 o) ), 78 L3
FH #,Lp(a) tb LDL-C 5 &8 il il 52 % A% 51 s 1L
PR I B & L, AIM-HIGH 3% 56 45 5 R,
LDL-C 3% #] 65.2 mg/dL H Lp(a)>50 mg/dL
(125 nmol/L) 3 , Ft LDL-C /K FEAHE Lp(a)
IR B Y BN RO 14 54 (MACE) KU
= 90%), JUPITER iR % 45 S 2 /% . LDL-C ik %
55.0 mg/dL H Lp(a)>>21 mg/dL(54 nmol/L) i i
F & MACE JKURS 5 71%5, LIPID i 46 4% i 3%
B9, LDL-C 35 %] 112 mg/dL H Lp(a)>73.7 mg/dL
1 H MACE KK & 23%", W E 2% Zhang
AL B A1 008 ] 80 % DL - By &k LR BE
(AMD # # , SE Y B35 36.26 4~ A 1 ¥ Lp
()W JF (K10,10~30,>>30 mg/dL) 5.0 I 45 5%
WIETTI LR 45 R R . Lp(a) >30 mg/dL 3
BN ZAE AMI B35 1.0 A ST KR .

PROCARDIS PAF %5 $i5 4= 5 D5 41 ¢ 156 43 A1 E
SCLLPA B P AN AR S B0 A 7 R rs10455872 I
rs3798220, 5 Lp(a) KTk 5 S CHD KUK 3% i %%
Pkt i AR GWAS #F5% s, LPA 3
R rs7770628 Fl rs73596816 5 CHD ™ & 2
FE AR B AEH R BIEE— L T
Lp(a) 5 ASCVD BRI K FR . J3 b, & fE K Rl Bl
AR RGIE R, Lp () 2 5 CHD H A R %
AMEEAZ 1,
3 Lpla)EIGHBkE S F %
3.1 Ka Bk

LpCa) HA & B0 5 45 8 A A1 2 R R K
NPT a3 Lp Ca) 7K SF 1 43 A5 A% Ry A 48, 76 R
) R I] 22 A K, Lp Ca) Uk 0 2 250k, 44 Hoe
WA R T E KB, & TR R T
Denka jat 7] 19 38 5 6o 92 B A 0092 5 12 7 36 0 —
RS NN i N B D 2 NG 1T A I (= I
WHO/IFCC S %Y Ji 1) Lp Ca) £ 1 i 5 K I 25
XF ApoCa) 5 A8 14 119 52 i 8 /1, DL Lp Ca) 50KL (1)
nmol/L &R 0 H R FpAS I Ty 7 i A 52 4wl
b AT — AR T, B AT Lp () 4545 R U
JTfE W (mg/dL) 3% EE JR ¥ B (nmol/L) 3R 1
aftsd LBk R EE (nmol/ L) R Lpla) EH S EAY
6 00 £ TEORS R 4K ASCVD KUK . 2448 1 Lp(a) {8
HEAT I PR KRS AL AR 97 D 3R i, AN g 13U A T
6 Lp Ca) DA J5 S VR B 2 480 Oy JBE R ok 3
3.2 KIS

REA KRB R, Lp () /K F T8 5o i
I XU 34 A7 O L AH Lp Ca) 38 im0 1L 5 9 95 XL
B B U0 AL TEE . — T PR 25 A5 0 BT A Ok
H 7 ANBEML B BR T 2 25 W PR AT 5 1Y
29 069 #1521 F ARG Lp() W JE 4 430020 (<15,

15~30.30~50.2>50 mg/dL) 43 #7 & 75 , LDL-C %%
RCAR B MR R A7 A 42 v 40 I A 9 9 XU 5 Lp ()
>50 mg/dL (100 nmol/L) & 3 ## it MACE Xl
R, i EZ O ETIETEBR BN A 4 078 B 25 ek
RPN iRY7 (PCD G ) CHD B3 . - BE T 4. 9
AELEER LM HR Lpa) K4 (<15 mg/dL),
5 Lp(a) /K41 (=30 mg/dL) & O Il 5 5 X
B U AR AR — B N AR SR HERE L Lp
(a) << 50 mg/dL (100 nmol/L) iy B 48 /K L1,
2019 ZEEHEHHER Lpa)>50 mg/dL(100 nmol/L)
fER ASCVD KRS 38 hn i 4 550 . 2023 o [ i B
ISR S, Lp(a) Lk 300 mg/L (30 mg/dL) K
Yl & T I K ASCVD KUK 34 mte) it
S&F Lp Ca) 38 T i 55 3 95 KU 1 I 25, B FiTAS [
] 5 A8 B AR AR O R — B, SR G 2z 5
5% B0 R IR 5 %
4 Lp(a)WBMTRFEMIGEKRKE

H B R b ke = A 8RR Lp Ca) 7K 1957
L TR TREAR Lp () W25 %), DHoE
7N W LpCa) 19 29 B BR N BE K F 50 %0, IR 4 B¢
fi% LpCa) B 7E 3K 28 W) To vk AR BLS . 24w fif 1Y
R Rg T BeXt LpCa) 5% . O Ry FH A 7T 28 25 9y ik —
AR LDL-C 2 & B8 . 5 Lp (a) KT &4 ok
P XU ISS: I AN 25 PRI At VT 55 B Bl 245 9 1 4 R A LDL-C
IR BRI 58 A BRSO T KRG ST Lp
() 7K 10% ~20%") . @ DR AR YT 42 Aii X B
ik LpC) TEk . QIR 5% A i Al 55 T8 R/ kex-
in 9 # (PCSK) 1 31 7] 8 Lp (a) 7K FAK 20 % ~
30%5, 7F FOURIER #l ODYSSEY OUTCOMES
W5 Lp(a) W4 7 i v, 4k Lp () K P B,
Lp Ca) 46 %] [ i kA, A2 338 3 10 0 1 45 95 9 XU G [
WAL T B8 K, I I IR 3k 26 4l 57 F [ LDL-C Z. 4k, {0
BRI T Lp(a) MM AR, QM
iRl il Lp Ca) il B FAK 2 23 % Al T AN B B
i HE A R SR L G R Z BREY . O R E A
B AR A Lp(a) KRR 30% ~35% . HiZ
J7 15 e — TR L — 72 I ) A 4R A PE B4 . LT B
01 A AT L DR IR e A T R A 1 [ B 4 R A R
BAMG TR B RTRE R LR,
5 HIMITEMBRERE

HHEIA Z Fp L LPA mRNA F# S Lp(a)
BT IETE IR RIS, £2 45 pelacarsen . olpasi-
ran Al SLN360 &, X 8657 B 45 B 57 8 20 4 A 50
R LpCa) K3k 80 % LA B2 H Al 1 A~4F*)
Lp(a) Fr & B E 10 45 2405 1 58, ¥FAl pelacars-
en X LpCa) F i 3 O A5 45 J5 52 i A 4= 2R 111 30
I AR B8 1F 723647 (HORIZON,NCT04023552) . 1%
ISR A Lp Ca) 7K - Y 8 35 B AR 2 75 nT L% A
ASCVD 2 1 1 ek /0 5 448 J5 B 12 IR 4

LpCa) B O I A5 5 95 AU 45 LAY — A1 73
H AR ATS 18 I 1 22 ) B0, A0 66 Lp Ca) A6 I 07 75 A9 A o



PRATIA, 26, Lp () B T —A> T Bl sliE A £ 1

e 666 - CHEN Zhenyue, et al. How far is Lp(a) from becoming the next intervention target?

A A [ R A Lp Ca) KU £ 550 B i 1 $ 910 1t
B E EE X Lp (a0 MY 4F 5 P T BHS . T 10 Lp
(a)ﬂ?ﬂéluﬂﬂ”"‘%’“ﬁnﬁﬁﬁﬁ%ﬁ FERE ., Wik,
ki Lp(a)?ﬁiﬁ??@l‘ﬁﬁ%l/\”ﬁ:f”%ﬁ&,U T HE—
3, (HAK SR AT B I
*'Jﬁil"F = Fﬁﬁ{’ﬁﬁfﬂ‘lfﬂ BN A7 A6 F 35 1 9E

S % 3k

[1] Berg K. A new serum type system in man-the Lp system
[J]. Acta Pathol Microbiol Scand,1963,59:369-382.

[2] Dahlén G, Ericson C, Furberg C,et al. Studies on an
extra pre-beta lipoprotein fraction [ J]. Acta Med
Scand Suppl,1972,531:1-29.

[3] Tsimikas S. A Test in Context: Lipoprotein(a) : Diag-
nosis, Prognosis, Controversies, and Emerging Thera-
pies[J]. ] Am Coll Cardiol,2017,69(6) :692-711.

[4] Kamstrup PR, Tybjaerg-Hansen A, Steffensen R, et
al. Genetically elevated lipoprotein (a) and increased
risk of myocardial infarction[]J]. JAMA, 2009, 301
(22):2331-23309.

[5] Wilson DP,Jacobson TA,Jones PH,et al. Use of Lip-
oprotein(a) in clinical practice: A biomarker whose
time has come. A scientific statement from the Na-
tional Lipid Association[ J]. J Clin Lipidol, 2019, 13
(3):374-392.

[6] Cegla J. Neely RDG, France M, et al. HEART UK
consensus statement on Lipoprotein(a): A call to ac-
tion[ J]. Atherosclerosiss2019,291:62-70.

[7] Luc G,Bard JM, Arveiler D, et al. Lipoprotein(a)as a
predictor of coronary heart disease:the PRIME Study
[J]. Atherosclerosis,2002,163(2) ;:377-384.

[8] Alonso R,Andres E,Mata N,et al. Lipoprotein(a) lev-
els in familial hypercholesterolemia:an important pre-
dictor of cardiovascular disease independent of the
type of LDL receptor mutation[J]. ] Am Coll Cardi-
0l,2014,63(19):1982-1989.

[9] Zawacki AW, Dodge A, Woo KM, et al. In pediatric
familial hypercholesterolemia, lipoprotein (a) is more
predictive than LDL-C for early onset of cardiovascu-
lar disease in family members[J]. J Clin Lipidol,
2018,12(6) :1445-1451.

[10] Zhang M, Liu HH, Jin JL, et al. Lipoprotein (a) and
cardiovascular death in oldest-old(=80 years) patients
with acute myocardial infarction: A prospective cohort
study[ J]. Atherosclerosis,2020,312:54-59.

[11] Clarke R,Peden JF, Hopewell JC, et al. Genetic vari-
ants associated with Lp(a)lipoprotein level and coro-
nary disease[ J]. N Engl J] Med,2009,361(26):2518-
2528.

[12] Liu YB.Ma HK,Zhu Q.et al. A genome-wide associ-
ation study on lipoprotein(a) levels and coronary ar-
tery disease severity in a Chinese population[J]. J
Lipid Res,2019,60(8) :1440-1448.

[13] Marcovina SM, Moriarty PM. Koschinsky ML, et al.
JCL roundtable-Lipoprotein (a): The emerging risk
factor[ J]. Clin Lipidol,2018,12(6) :1335-1345.

[14] Marcovina SM, Albers JJ. Lipoprotein (a) measure-
ments for clinical application[]J]. ] Lipid Res,2016,57

[15]

[16]

[17]

[18]

(19]

[20]

[21]

[22]

(23]

[24]

[26]

[27]

(4):526-537.

JeRt Ol 2. IR A Ca) 50 1M 8 9 9 KU O¢ 3 [
I R B L R AR 2 @ [T ). h E R 44 3, 2021,
36(12):1158-1167.

Willeit P, Ridker PM, Nestel PJ, et al. Baseline and
on-statin treatment lipoprotein(a)levels for prediction
of cardiovascular events:individual patient-data meta-
analysis of statin outcome trials[ J]. Lancet,2018,392
(10155) :1311-1320.

Liu HH,Cao YX,Jin JL,et al. Predicting Cardiovascular
Outcomes by Baseline Lipoprotein (a) Concentrations: A
Large Cohort and Long-Term Follow-up Study on Real-
World Patients Receiving Percutaneous Coronary Inter-
vention[ ] ]. ] Am Heart Assoc,2020,9(3) :e014581.
Nordestgaard BG, Chapman M], Ray K, et al. Lipo-
protein(a)as a cardiovascular risk factor:current sta-
tus[J]. Eur Heart J,2010,31(23) :2844-2853.

o MASE B R TR A X & A 2 P E R
HAETE (2023 4E) [J). B JH B 2% i, 2023, 38 (3) ¢
237-271.

Albers JJ, Slee A, O'Brien KD, et al. Relationship of
apolipoproteins A-1 and B,and lipoprotein(a) to cardi-
ovascular outcomes: the AIM-HIGH trial ( Athero-
thrombosis Intervention in Metabolic Syndrome with
Low HDL/High Triglyceride and Impact on Global
Health Outcomes) [J]. ] Am Coll Cardiol, 2013, 62
(17):1575-1579.

O'Donoghue ML, Fazio S. Giugliano RP, et al. Lipo-
protein (a), PCSK9 Inhibition, and Cardiovascular
Risk[J7. Circulation,2019,139(12) : 1483-1492.

Ray KK, Vallejo-Vaz AJ, Ginsberg HN, et al. Lipo-
protein(a) reductions from PCSK9 inhibition and ma-
jor adverse cardiovascular events: Pooled analysis of
alirocumab phase 3 trials[]J]. Atherosclerosis, 2019,
288:194-202.

Szarek M, Bittner VA , Aylward P, et al. Lipoprotein(a)
lowering by alirocumab reduces the total burden of cardi-
ovascular events independent of low-density lipoprotein
cholesterol lowering: ODYSSEY OUTCOMES trial[] .
Eur Heart J,2020,41(44) :4245-4255.

Sahebkar A, Reiner Z, Simental-Mendia LE, et al.
Effect of extended-release niacin on plasma lipoprotein
(a) levels: A systematic review and meta-analysis of
randomized placebo-controlled trials[J]. Metabolism,
2016,65(11):1664-1678.
Moriarty PM, Hemphill L. Lipoprotein Apheresis[ J]. En-
docrinol Metab Clin North Am,2016.,45(1) :39-54.
Viney NJ,van Capelleveen JC, Geary RS, et al. Anti-
sense oligonucleotides targeting apolipoprotein (a) in
people with raised lipoprotein (a): two randomised,
double-blind, placebo-controlled, dose-ranging trials
[J]. Lancet,2016,388(10057) :2239-2253.
Tsimikas S, Karwatowska-Prokopczuk E, Gouni-Berthold
I,et al. Lipoprotein(a) Reduction in Persons with Car-
diovascular Disease[J]. N Engl ] Med.2020,382(3):
244-255.

Ok A% B #1.2023-08-16)



