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[ Abstract] The elevated level of lipoprotein a[ Lp(a) ] is an independent risk factor for atherosclerotic cardi-
ovascular diseases( ASCVD) , such as coronary artery disease( CAD) , stroke, peripheral arterial disease and calcific

aortic valve stenosis( CAVS). Studies have confirmed that the high levels of Lp(a) increase the risk of ASCVD even
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when the levels of low-density lipoprotein cholesterol (LDL-C) are kept within the ideal range. This paper reviews Lp(a)

and its pathogenic mechanism, the relationship between Lp(a) level and ASCVD, and the treatment of high Ip(a) level

in the blood.
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ShIKSFRERE AL RO A5 59 (atherosclerotic car-
diovascular diseases, ASCVD) &l 2444 NI FH
SETIEA o A A B 1 BEE 1 (low-density lip-
oprotein cholesterol , LDL-C ) /& ASCVD Mg T Wi &
B, B LDL-C /K- F2 il 78 B AR K, (K 8%
TEAE O LS 2544 ( cardiovascular events, CVE) XU .
W, /K FRYNEEE 1 a[ lipoprotein a, Lp(a) ]
REBTI CVE XU , J2: M T WU s 2. 2021 4%
ZFEEL.O JEPE ( American Heart Association, AHA ) 43,
e i, Lp(a) ZK-F-Thmie ASCVD Ry ~7 al PR R f i A
£, Lp(a)Ek ASCVD XU &= ] AR, AN A R 5%

A A AP HERE A AN —3, 5T 50 mg/ml, FR[E
EATI Lp(a) 5.0 I %9 ( cardiovascular disease,
CVD) JRUSE 5 28 Sl RS B0 & ZRE# 80 S HRH
30 mg/ml /Ky RUSE NP5 2, I 4 e s Ak v
F s K% (calcific aortic valve stenosis, CAVS) £
# ASCVD W fe N A A ASCVD SRS (51 <
554 et <65 %) (HACER T Lp(a) >90 mg/dl
(200 nmol/L) K 15 fiH [# 1 1fit 4iE ( familial hypercholes-
terolemia , FH ) BRCHA 35 14 1 g 5 A A v G
i Lp(a) KF-o Lp(a) K- 2 i e Rl e, A0 T
T HAEZM AL /N, (2019 A8 B o JIE S 27 23 BBk 5 BR
Bk RERE AL 12> ( European Society of Cardiology/
European Atherosclerosis Society , ESC/EAS) Ifil i§ %
LR < LG 065 10 e 0 I A KU ) At B
P E Lp (a) 7K LARA € 8% VE Lp (a) ZKF-TH
[Lp(a) >180 mg/dl B{ >430 nmol/L], A<M Lp(a)
FRDI) AR AR AR A SO L 55 4% 07 T A T4
IR Lp (a) MAERNIBTTHRMS , LU RGO M 4
PRI TR AR o
1 Lp(a) REBRHLE

Lp(a) 62 IR A 25 4 E B 100 (apoli-
poprotein B 100, apoB 100) . & AL #i g (oxidized phos-
pholipids , OxPL) B %5 B I8 25 B (low-density lipopro-
tein, LDL) #£ Bk A1 25 i 25 H (a) [ apolipoprotein a,
Apo(a) JH R, FFEIFIES IR NG 3 5, HRER 378
JFRErD 28 LDL ZARTEER o Lp(a) KO E 252 I
P, LPA LN Je SLC22A2 KL 5 Lp (a) 57 4HOC,
Horr LPA JE[H AT 1573596816 f% 1s7770628 5 ASCVD

Atherosclerotic cardiovascular diseases( ASCVD) ;

Advances in

PR RIES S Lp(a) il i 2 i i T8 1R 6 1
FIfEE ASCVD kA 5 & J#&: (1) Lp (a) #5747 LDL
FERIURE , T LAYS 35 3 2 IKORE I 2 s 4 i 1) 0=
TR HE LA A4 5 5 (2) Lp (a) BAT S 4T 15 il
JEZEFFAAI Apo (a) 2544, 38 3 400 il 27 75 1 & #5472
IR RPER 5 (3) Lp(a) Z5# iy OxPL st %
PN R AR IS LA AR A A A 15 5
B 5 R BB AORE RS SIS RITRREE a BF
LRI Lp (a) AL 5 M A 551k , 15 B RTHLH]
ANiHE . Lp(a) &4 Z RS ko B AL B2, 7T RE
ke LDL-C A 50RL 5 ) BC8h DK AR AL I AT B

2 Lp(a)kFE5 ASCVD X %

Lp(a) /K V-T2 2 Ff ASCVD A48 560095 | I
A CAVS s ek R . — IR B, &
MITR25E7 5 , BM# LDL-C 7K 3k F5 , (H 525 7K F-
() Lp(a) KSR 2338 i CVD XU, I H. Lp (a) K-FTt
Fi5 CVD RGNS B TR et &
B, K Lp (a) 5 i 4 A 4w i) XS 388 Jin 4
Ko WFFERIL, MG Lp (a) 7KF-Sln A i i & AR
FEHIK (P <0.05) Lp(a) it CAVS ) fE K [H
o BRI, Lp(a) FHE A3 12% ~16% 4R 3
ik S BIKR FS S0 S A BEL  Ble 2 g IRUR:
JE X 220 41 F Bh k%2 (aortic stenosis, AS) g F
S Lp (a) KB W & B Lp (a) K0T 5 5
CAVS FFJEMIK . Lp(a) K i 75 A hi bk 3 )
FRR B 7S KA A , FEH I 3 Sl Bk B AR g KU
Lp(a) KTt g FH R 2 BOBE RIS 8E &
A CVD fa R am N % . 5T R Lp (a) KF /2
FH (% %5 ASCVD [y B £ 2 —" W5t
RI, Lp(a) 7KF-F i 588 R 8% ASCVD 414
IR EAREY . —IUHFTE R B, eI 2 BB IR
(1) CVD B3, Lp (a) 7K T 7 2f i AH G0 1 45
IR HE— A o PRIk, B Lp () 7K SF X 39 By
ASCVD Wy kA HAFAEH
3 5 Lp(a) MEEREST
3.1 MITRAY PARITEAT AT 20T
O T2 L P — 26 FH 24, {E%F Lp () 7K A S IR A7 A
Pl WL, FH B RAMIT 25 2 S H A,
Lp(a) K NILER 11 66. 4 mg/dl BEIZE 97.4 mg/dl,
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U 2018 AFZEELLIFRS42 (American College of Car-
diology ,ACC)/AHA [fiL i+ e FEILAE ASCVD Hife K
—ZI 24 Lp(a) KF-=50 mg/dl( =100 nmol/T.)
Ip A T P B R TT 2R 251697 o Lp (a) K- Th
AR AL AT T 2R 25 3R 7 2 R BRI
CVE WY RAEF , W BT 24 vl R il i i 4
FHREAR Lp (a) /Ko AR , 58 HU A AR
P2 AT B2 REAS R TR P v I T P M R AR 5 Lp ()
KF-7.06% (P =0.005) """ o {EALAT B 58 22 B0, 44
H AT B UG AR TT 2R 25 WA AR Lp ()
A DR, AT 22 A B 7 B T AR Lp () 7K
ATy 2D PRAFFE I LAESE o

3.2 MRMHATAY BRI, R AT Lp(a)
IKFREAG 25% ~40% " AR Lp (a) KFHY
VEFABLI AT RE- 5 HHE I apoB 100 HYREARAT G, {HAE
7T A RERS BN AEIR I E R FEAR Lp () THeE B 1Y
CVE JXUR:, S 3&hmn CVE XU , a0 fn Ly | i
FH R FACHL L R A IR B HEE 5 D A
AR T T REAIG Lp (a) ZKSFHOTRYT o B 5 m)
— MR A R RN AR SR TR . WFE
S, T 5w ) A RLFRAR Lp () A ZKF, BT AR
CVE RA%, T IAWIREIRA IR, %2554 v
AR TS

3.3 HiHR A A B TR 2 G ( proprotein. con-
vertase subtilisin/kexin type 9,PCSK9) #I#i|7] H g
_F TR PCSKO 1] 5 G 45 495 U A0 e A1) 75 JE B
Pio IMPRBFSE LI, IXPIFRZ5HGTT 24 I RERE IR
Lp(a)7KFik 20% ~30% , [R]INF A CVE (17 & A4 48,
It H Lp(a) FEL R, CVE KUK [ 18 {01 5 k20
PCSK9 #fIF5F# A% Lp (a) BHLH] AT BE-S 40 Lp (a)
A=A o B CVE XU FEIGR S 58 2T Lp(a)
(RIBRARG o 5 i — 2P WF 9IRS . WFIE4R7R, Lp () 4%
{BLREIRTE 65.7 ~100. 0 mg/dl 22 [H] A RE™ A= i R 2 5L
2By CVE MEERENE ™ o (Lp(a) 5 CVD KRR
I PRAE R & R i) 46 i, ASCVD J4 Lp(a)
IKAF-=30 mg/dl B AT AR 22 45 { ] LDL-C 7K
TSHRIE P PCSKO I o (HBUAT IESE A 2,
BIAHELE LARE Lp (a) S5 28 H L H] PCSK9 #75]
3.4 JBEHA M B (lipoprotein apheresis , LA ) ¥y 2
LA 22— P 2565 Lp (a) BOWTHEOR . WFFE I
7, LA S RIZIAGIN Lp(a) , Lp (a) &MY 60% ~70%
1 FIFEARTT % 35% 2 . WFFE & B, A 7 LA 1Y
ABE AR EREAR CVD (& XU, 5IRYTRTAR I, LA

.03 .

BITIE CVE RSP/ 809% =, S .0 ENH]
KARHHI Lp(a) >60 mg/dl H LDL-C 7E259)i5)7
JEU R E TR A TSR LA JAY7 . i LA S A
Tt ERER A T RO BRAE RIBRE , R — A
THAIAIT Lp(a) KPS E B H . (Lp(a) 5 CVD K
I O 22 M R A B B FRF A O WA T T
WHLE Lp(a) EHET
3.5  Jx X E#T R (antisense oligonucleotide , ASO)
JTri%  mipomersen 2L apoB SHEN & ) ASO, Meta 43
Hri/R , i) mipomersen 6 4~ , W] fifi Lp (a) K- F%
1% 26% , [ REAEREAIR CVE [ & A4 5 (R %25 )
FLA e, BRI EANE A T8 MR AR TR YT . AKCEA-
Apo(a)-LRx J&LL Apo (a) ¥ i #Y ASO, Hii i+ It
3R Apo(a) IR ZIA W] Apo(a) M HA B, B
AN E A Lp Ca) f97KF-, 52 H A ScA A AR ]
TFREAG Lp(a) 9973 T G AR IS UER] T 25 5
ARG e Sz, TGRS uE I T 1%
258 LA A 0 7 SRR AR R4 Lp () IR
BEM Lp(a) KPAREEIL 80% LA L, BFFEik & B
AKCEA-Apo(a)-LRx BRI 2l Kok A A AL s
(17 Lp (a) MLAE B 1Y Lp(a) KFFER 50 mg/dl,
T4 RIS IEAE A pelacarsen Xf Lp (a) FHig 834
L MLAEFEMA 25T R BRI XS Lp (a) s
(RO 28 B9 o S AT 2 AR 5 PCSK9
PR LA 557 A [, pelacarsen BB Lp (a) FEAIG
SRS BIELL T A SRR ) R KA Lp (a) Al
P AN IN=27 S SEE 7/
3.6 /NT4E RNA(SiRNA) 254 AMG 890/ ARC-LPA
JELA Apo(a) JA#Ea] (1) siRNA 24549, JLAT % 4 i 5 ]
LPA, 2020 AHA 2/ M it AMG890 T 11l Feist 46
5 BN, AMG890 &2 4 S if 32 Mk AT, W] i 2 %
ik Lp(a) ,9 mg f57 & RIATFEARE E 1Y Lp (a) 7KFA
90% , I HIFAUFFLEmT Rk 3 ~6 N, A RS 4
F AR 25—k Y . BT olpasiran 14 1 1l
PRIAIEIETESEA T, T 2023 4E45 5, inclisiran J& D)
PCSKO Jy#E[n] 1) siRNA 254, BB 5 4 i PCSKO
17 mRNA 254 i ] PCSK9 (1774 , B4 LDL-C
Ko 1A RS s 1% 25 W) RE 8 B AIG PCSK9 7K
V-ik 84% ,LDL 7KV-ik 60% , ELIfGRZE 2 rERsls, 11
I Riag5: ( ORTON-1 5% ) 4578 % 25 M e % LA 1 K
#4977 S8 Lp(a) K- 14% ~25% >, SLN360 2
T3—H LA Apo(a) FHE W Y siRNA 24547, SLN360 [
T 3 B 1, A T 32 iy Lp (a) WREE =
150 nmol/L H CVD Wy 838 , 4232 LRI B R B2
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TES} SLN360 (30 mg,100 mg, <300 mg, <600 mg)
1BY7, BEYT 150 do Al SLN360 Fy2e 4 i3k 24
BN 12 2R R . BIFFESE SR 7R, SLN360 7E
32 {2 AR R N )L A PR T 32 1 B AT AN T 23
PADWE BN R B RO o [F]ES, AP NER 5] SLN360
ATFAAIG Lp (a) K3k 46% ~98% , H 5 7 H AR i
P REEE 150 7 {HIZBFFEAON 32 B2 14
HHEAT T 150 d ABETT, L Lp (a) KPR, IHTSE
S5 R HER AN AT SRR — 2D PR

3.7 HAtFE Lp(a) 259 E06 & M — ik 5 5 /) B
H I OxPL ik, 7ESh ) S vh B0 lE 122K 259
ATRERATIE Lp (a) H OxPL i 3 Jhik s 16 A 16 7Y 8%
SREEY AHARIE— I I AR ST A BB H
=Mz E E R lomitapide (10 mg/d) fEMSI/
Lp(a)17% HZBARHLHIATE, 7T g 530 apoB 100
[ BA 56 Sahebkar 26 B 5T K B, DURG2 24
Pre]3d BERRAIG Lp (a) 7K B BERESE #885 H (chol-
esteryl ester transfer protein, CETP) 3|57 7] Lp(a)
W BERRAG 20% ~40% . {H CVE XU AL AR 19 7,
TR Z G RA L xR E Ak, IR
24 Je CETP 54 fe T3k — DS . — It
GE R I EANBRR RS T8 5 1 AT LPA B[R 2
IR Lp (a) ACE  {EBFFEREAC BN, 259
e RO (B T i — 2D o PRI B AR 25 ) 1A
HMHTIRITE Lp(a) AE. W5 LB, A 54
PEAE FHMERCR DL AR BTGB 7 AT AR Lp (a) /K
249% " (HIE T T BRI CVE 1 & 2E I
BAUESE . AWFFER I, FURIREER AU eprotirome
ST TEERITZ AT SR I O T BEAE IR Lp (a)
40% . (HiF%Z &5 RFIG, R L k™,
MGL-3196 J&FLIR I i 2% 3724 (thyroid hormone receptor,
TR)-B MR, W5 & I 5 2R L %256
IR apoB 24% 7 Xt Lp () KP4 MY T il R
I IEAEGE T o DR, DR B H R BER 2R
H A B TR Lp (a) Ko WF5E BRSO
B M A/ 3R (interleukin, TL) 2 RAEHEWIbR G
YK F-BE T, RESCUE T il it & B, 4t
R 244 ziltivekimab 7.5 mg 15 mg #1130 mg 597 12 J&,
Lp(a) 7K 43 M AR 16% 20% 25% . ziltivekimab
SMATE 52 PE RAF, IETEEAT Y ZEUS 3504 P74k 2
Xt CVE M5 . %254 o 5 — 1 RE i %
ILFEA ASCVD FIAAE =i Lp(a) B FEK CVE (Y
TFE o B X2 XIE 5675 & (rtheumatoid arthritis, RA )
S I PRAFFE 8755 | tocilizumab GE A% FEAIK Lp (a)

4% ALFIATEE S 1L-6 #5308 Lp (a) gyl il A
S AR OB R A I RIS R B
F tocilizumab J5 , Fi 3 A~ H A1 6 4~ A Lp(a) /KF
A BB RRAR . R TL-6 4 I 2K 25 Wy 7E AR
RA S b py i A e 2 — 22055, B AN S T il
JRIEAK Lp (a) /KFo BFFE IR RIVCARS Lp(a) 7K
TREAE 20% AE5E AR HOGE Lp () ZKOF (952 14
Tb—2L WA, JF B H AT JCE A& Lp (a) 1938 B
UE, PR w] DC ARt ANGE B T35 Lp (a) MLAEAEYT
4 Z5iE

15 Lp(a) 7K F-J& ASCVD [t £ KUK IR £, A Ik
FEAR Lp (a) /K- AT BE 2ok —E Ml R 4R 45 o T2
67 2T HUR A 1 25 W) 24 A i 1o 2R AIK Lp (a)
K-, B TC R 5 PR AR Lp (a) 7KF- B 259 3K
fito FEAK Lp (a) ZAKCFH9Y7 I, AL 45 SR . mipomersen |
LA & AN AT 32 B EIE P A B B ks, BR ) 17 3
e AR FH o At TT 45 oAt R RAE I 25 9 MEB R S
PRI 2 TL-6 30034 751 B ] ) DG AR S5 7 FAIG
Lp(a) 7K Lk =z ek A # . PCSKO #li 5] A
REA RS Lp(a) 7KF J¢ CVE By & 42 (H LA I
PRAESE A HESF ST T REAR Lp (a) 7KF- ASO 254
pelacarsen FJ LA RCH P A B 4005 Lp (a) IUAE B2
i) Lp(a) 7KF-myik 80% , H &4 Kt =2 R4, H
HTEAL T I 39 i AR B B, A B AR Lp () 7K,
siRNA 25970 olpasiran , inclisiran }z SLN360 £ 45 B
TEAR AR Lp (a) 7K B CVE KAz 31 L —4
2 AR, XEEH AT 2 B TR
AU AR 4Bk ASCVD fidH.
5% 30k
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Research progress in the application of time-lapse imaging monitoring technology in in vitro fertilization-
embryo transfer WANG Shi-kai, XUE Lin-tao. Reproductive Medicine and Genetic Center, the People's Hospital
of Guangxi Zhuang Autonomous Region, Nanning 530021, China

[ Abstract] The most effective method to reduce multiple pregnancies in in vitro fertilization-embryo transfer(IVF-ET)
cycles is selective single embryo transfer, and assessing the developmental potential of embryos is one of the key steps.
Currently, static assessment systems are mostly used to assess the developmental potential of embryos, which are based
on the morphology of the embryos and have certain subjectivity and limitations. With the widespread use of time-lapse
imaging monitoring technology ( time-lapse) , a comprehensive assessment can be performed by morphokinetic parameters
and embryo cleavage patterns, which not only provides more valuable parameters for assessing the developmental poten-
tial of embryos, but also overcomes the limitations of static assessment. This paper reviews the research progress in the
application of time-lapse in IVF-ET.

[ Key words] Time-lapse imaging monitoring technology (time-lapse); Embryo assessment; In vitro fertilization-
embryo transfer(IVF-ET)



