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Abstract

Chronic coronary syndrome is a chronic stage of atherosclerotic cardiovascular disease, and its pre-
vention and treatment strategy takes blood lipid regulation as the core link. In terms of the man-
agement principles of dyslipidemia, the 2023 edition of the guidelines reiterates that low-density
lipoprotein cholesterol is the primary intervention target for the prevention and treatment of
ASCVD. As a traditional intervention target, LDL-C has significantly reduced the incidence of ASCVD
events, but there are still considerable residual risks in clinical practice that have not been resolved.
Recent studies have suggested that small dense LDL-C (sdLDL-C), the sub-component with the small-
est particle size and the highest density in LDL-C, has the most prominent atherogenic activity, and
the ratio of sdLDL-C to total LDL-C (sdLDL-C/LDL-C) has a more accurate predictive value for plaque
burden progression and adverse cardiovascular outcomes. In view of the above evidence, the clini-
cal significance of sdLDL-C and its ratio in CCS patients has been paid more and more attention in
recent years. This article intends to review the relevant research progress.
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1. 518

TEAERTEEE N, Bk FEREA O B 5 i (0 A0 AL, 9 e R BN K A2 (CAD) . A1 & 2l ik LA K i
- BNk SE 2 SRS S A BRI o %0 A AR O LB (CV D) S A4 87 48 1 B KR, IRFER K
FEEE LWGE T RK CVD MATEAL. $Ut, RGN FF 5T R 5 0 30 ik ok 68 40 1 O ifil 9
(ASCVD)fala R &, il F T Fiskng . P ASCVD & AR UG B L AT sl o fe B A et 2 3.

B K BB A o 0L/ 22 97 (AS CV D) PR A% O3 B AR AIF A e 5 I [ ez S 1) 545 B B P AR
PRt 12 1 ERE SN o bR B KI5 (CAD) MIAA I 1 B ke A7 g 12 98 K% e Jok LI 20 ) 2 2L IR SR8« Hl
PREI, T CAD X AP AHARIT B . A8k s i PR 2 118 P 7 Bk 45 6 iE (CCS) 5 LA S Pk I Ae Pk A 2
NREAE ) St e ik 25 S AE(ACS) [2] -

2024 RO ISR 22 22 (ESCY K AT 1 Sl G PE e Bk r SR & BE48 ™, Frda pxt CCS (1 gt —4
HOHT, B e SRS IR SR 1R O A B e IR Zh ik s FE Al AL 14 O 95 (CAD) e ith b, H B Lo LR AL AH 5%
Pt RN B SR IR (IO« PR R ),  BRAEAE Co JTL SR 1L 25 W I 448 (ot A7 A 46 B 12
G WoRERI), (EATEA Bk A IE(ACS)IZ Wik eI — AR RS A 1E. TR BIRG “Foett” A
BirFtk. R EERERRE, SIORREEIL R A Tahas gt et (E1E TR S SR (O i) (1 AR o
DALt , A B A LT A0 FR A9 SE 2% 50 K A6 A Rl A Tk FARAER 2 i XU 100 % o SRS o A0 B2 i B 1 IR [ 7 (L D L -
C)FESN K SHAEELL 1) & JE rh AR B, SR1T LDL-C FEASfE 4T S Wl ik ks RS AL 1) 52 P A 57 o
PE, JCHAR A& LDL-C [)5ehCofoi S8 TS A 0 im (1O UVE AN RS R AR AR [3] [4] /N1 B A1 i
% A J1H [ 5% (Small and dense low-density lipoprotein cholesterol, sdLDL-C) A %5 B2 i 2 1 JIH &1 i 1) S o v
ROkL, HATAHEFRUESE, sdLDL-C 53kl Feaitb % I 5C[5] [6]. BAHEFE L] sdLDL-C/LDL-C LA
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THE 5 ASCVD JLER A, HiZ BT ASCVD KA TR GE 748 T B ) sdLDL-C [7]. UL 4E3k,
sdLDL-C /% sdLDL/LDL-C LU{ETE CCS A HIWE FL B 52 B RVE, A OB A S 7 3t F i3k 4T 45k .

2. sdLDL-C B4 M SRR

JIE [ B PN R OB T BT 1 2 2 B S R AL (AS) 2 A PGS i, 2 O I A 005 A 1) 32 BRI
sdLDL 7EIME o341 32, B FRAE 2 /IMARRIR T ST s i S Bk N I 28 3 1% . BRI, sdLDL #A 92
— PR G S KRR I R SR B, RO EAES KR R B S, B0 BB IKEE T IR R R
XA S RGBS, SR UG, JF HAPREA AN S & 55 AR A AR A UR . (RIS 0 I LDL 3244
PP 71 R, 3 — D5 b T ARSIk FE AR AR Hh (/R FH 8] IX ek AT L iy 5 BB Bk A
AL A SRR 2 —, oo I Ak JREAE) F, 1 B B B

sdLDL it 2 2695 B AR BLR R IR SN Sk e RERE AL (AS)HE R, HAZ OoWLHIE R AR 358l AL
W N B A5 B 9 i S B s LA/ INKEAR (<25.5 nm) R i 2 FEARH PR A L BE ) 235 I 9 B B e, 6 PN B R i
B ESZ AR P8 LR KT, sdLDL # 5 4l M %0(ROS) . it S (L ¥ s (MPO) 2 4tk
&4 ox-sdLDL, ik 4 AL ZIE Fi M 401 (VCAM-UICAM-L) R AL 7 (MCP-1), 155 S 4R i
1 . ox-sdLDL £ I 4 i 38 5% 52 14 (CD36/SR-AL) K& 7, H. PR JIEL[F 1 336 1) %35 32 [HL(ABCA1/ABCG1
), SECRRMBIE IR R B FFEEUIRR sdLDL ¥ RKIRFERZ L, FEHS T LA (SMCs)
o\ HCE 5 8 2R AR (MMPs) 73 i, FEARLTAEMR RIS, (RHEREHAES € RINbEE B 5 (TF)
NG S BE DI 7-1 (PAI-L), B2 AR MAR IR [9]

3.sdLDL-C. sdLDL/LDL-C Eb{&E7E181 & Bk 4R & fiE RO R R

AT SCHRRARIE 00355 /) T 2 {1 5 iR AR 1 BEE B (sdLDL-C) sdLDL-C/LDL-C S5aiksktrfift ok 5
ZY)[5], F&INBN kI JE AN BN K BE SR ST G B R 3R . Ma X B8 AT — TS T4 X A BB SR I, e
() sdLDL-C 553zl ik Bt He (1) R 3E I 5%, FF HIXFOCERTE LDL-C 1B AMA A SRAFAE . thh, P
ffi7E LDL-C 1EH 1AMAH, B sdLDL-C 5 H A i 55 T2 25 1R 29080 kB Bl 1) AU 389 0 96 [10] . a3
Wi 0T CSS A AT A VPAL « L S A S BE Vs, KN sdLDL-C Fti=i5 e IR 2 ik Bt sk e i <7
FHOG, b4z sdLDL-C LA K HAth f& 56 PR 25 1 e 2 fe oK PR BE s BBt fg , AT 9/ o LA S [ 11]
FHORW TR B, sdLDL-C Bl & A BT CCS FR U - fili A A Sk O IIL 7 A ke A XSG P 5 A 28Tl 48 A
[12] [13].

WIRTHTIA, sdLDL FURARRUN 2EE N R RE Jik. Préa b 155, Spia i, 5 LDL SZARSERI
IMEFEUERR IR . 5 53 kEEE A 2 LA 0T Rk, sdLDL/LDL F{E s Mot & LDL HEsl ik
SREREAL fE BRI sdLDL W2 5 ELEE R . sdLDL /K°F- 550 I 900 1 Pl 2 IAH 9%, sdLDL/LDL b
B, O I A TR 1 T e ™ B, HLBS MZE . WifE—4% CAD B, sdLDL KT REET
TR NHE, HIHAKCPR, etRENBom AL A2 B vT Be i ™ B, O MU A 10 R AR 2RI B T 28 AR I3

REATREPEBNBIRT 7T, AT B R SRRl vl O A A 72 [14], 8 KIE 13 4EBE UG IESE,
sALDL HRURLAR B2 2 Tt 575 4 1 2 e L 1 oo AR S P 0 o XU DRI 3, FE T s g L 28 bk 1 A% e LDL-
C #8br. FIR, —IUR B0 RERT L [7199N 8924 il 521X # (1806 il ASCVD i3, 7118 BilXII8), 1@id A3
A TR L G, R 22 3K Logistic [RIJARE RS 0 A U OREG,  FF R A INAU A B A (WQS) =1 H
2R TAFEFIE(ROC) #2845 J7 VA TN AR . ROC Hi 2k 230 #r 4% 3 5.7 sdLDL-C/LDL-C ] ROC Hh£k
AR (AUC = 0.869) % # 4 T sdLDL-C (0.863). LDL-C (0.857)%% ¥ —f5Fr(P < 0.001), e &k i v 0.20.
sdLDL-C/LDL-C LuAE REA R ASCVD JHifi 25 s KB A HE . 1% 98 B IXIIESE sdLDL-C/LDL-C LUfE 2
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ASCVD ST R R 7, FLARUIIAN (BB kA% 42 1 G 4547 - sdLDL-C/LDL-C tbfEi5 ASCVD KA % 2 [H]
fRAR SRR I T B sdLDL-C, R HIHAE A ASCVD K J& (A i T8 /1. SR, — S RaEi
G fET: sdLDL 27— MINL TR E AR A B B0R N 7 2 IR, BB RIIBAR 13k R
R FCRI T8, XF by iuse H a3 2 . S B PREMERIEYE K B Nordestgaard %8 A7E (JAMA Cardiology)
[15] B R R IT %0 ST 0 40 73 N BIEERE A R B, A4 R8 7e 43 8¢ 7 3l 5 B (ApoB),
Bl R A S5 sl ik ok R R A B R S B BT R AL — 2 5, sdLDL 5O IUREAE RS 1) S B K i 1)
FEEBBARE. X RIMMMA _EFHE T sdLDL (ks vEbAz, R H XS T RS 2 2 —FheEBE I
Fo BT I8HAAAET ApoB BURLEHOE 2 ANE & Hl =M E A (TR ZFE NS 5N, J5H K
FIflg R sc e e sdLDL iR, Rk, FIER “J0X” siF 2L ApoB AERIBRLA %L, 1M
sdLDL H 2 H A s 2 R A SR B —A “RE” B “RIF= 57 . ApoB B T 30 Bk A AL FikL
() “HE” , T sdLDL/LDL HLAE M R 1 iX seBkifg “pig” s “2877 . fEAR A ZXELAY CCS H
i, RIE ApoB ZKFAHY, sdLDL/LDL L AR BE my A FL O i 0 XRS5 0 . IXRBH, P4 R
TR 5 BT MGG, A RE R T I XS PP AR A

4. INESRE

sdLDL (/N 5K %5 B2 IR 25 1) M2 sdLDL/LDL EG AR 7E 1S et s 1 8 B b B S22 1A% OB, 0
FERBREAE Sy S o SRR USSPl 18 A 6T R Pl it F8 77 10, AH 24 T UE S 3 25 T St 7,
Wik = 2T sdLDL-C 48 3697 MIBENLA BRI (RCT)IENE - Aok, JF @ AT IETERF 7T LLAGAIE sdLDL-C/LDL-
C WWETEAIF CCS M4 2 B rh TN . iE RCT KA LARE MK sdLDL-C Jy H bRI¥IiR T SR,
W Ny CCS B I RS 73 )2 5 A A Y6 I SFE W i 5 T RREIT (19 T 1%
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