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Abstract

The recurrence rate of ischemic stroke is high, which seriously affects the prognosis and quality of
life of patients. Although low-density lipoprotein cholesterol (LDL-C) control has become a core
strategy for secondary stroke prevention, some patients still have a high risk of recurrence even
after LDL-C is met, indicating the existence of residual lipid risk. Residual cholesterol (RC) refers to
the cholesterol component rich in triglyceride lipoproteins. In recent years, it has been confirmed
that it is closely related to atherosclerotic cardiovascular disease, and has gradually attracted atten-
tion in the cerebrovascular field. Multiple epidemiological studies have shown that elevated levels
of RC are significantly associated with the occurrence, adverse functional outcomes, and recurrence
risk of ischemic stroke, and their predictive value may be independent of traditional lipid indicators.
This article systematically reviews the concept and detection methods of residual cholesterol, sum-
marizes its research progress in cardiovascular and cerebrovascular diseases, and focuses on the
analysis of its association with the recurrence of ischemic stroke and its potential mechanismes, in-
cluding promoting the progression of atherosclerosis, inducing inflammatory reaction, and enhanc-
ing the formation of blood clots. Finally, the application prospects of it in secondary prevention and
risk stratification management of stroke are discussed, in order to provide new theoretical basis
for recurrence risk assessment and precise intervention.
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1. 518

R A T R A ERVE A S B BORABE T I EE NI IOR 2 —, HREARREHIRRZE, XE
H A R A DA G E I ™ R[] B AR SEREAR REERE I IR S, AP R E A
R85 R AR R R, X FRo0s A% 8 i 6 DR 28 1 T R 5 4 B i T AT Pl B e UG R . W FE R, B
il LDL-C IX 2 HAm/K P, A5 — 0 8 A R b sk vk S0, X AL R BN R “TA s A
B, ELAETR A RH [E W JORE S5 B R AR B Rz [2] [3].

IEEER, HAARNE[E RE (remnant cholesterol, RC)/E 4y H i =M & &5 A 82 (1 vh IO RE RS B 1 7y, AE Sk oK A
B4R Ko MRS 0 UG T i o 32 212 SRTE[4] e IRAT W SAHIESS 7R, RC /K55 SRR AR (490 e K A
PR S IEA R, HAERHBAREAS IS, & RC AKFAEETUR s B A P ERi[5], X — RN A%
GLMLE4E b3 LDL-C M1 HDL-C. [FIN, AHFFHER[2], RIfE LDL-C il RAF. 103 2R & E BTk K~
B, AT A N B B R JORE KU B v, A R B R 5 PR B i, X iE— 2D T RC E
DNTEAE S 56 R 3R FR) e PR B 3o

HATE X RC S MRk A th R R 2 MG R IR SR 2, (HishZ REVERBEELAPEGr, 55
FEAE LGS FLT B SO BRI T AFAE A AL . P, X RCAEAS R XURG PP o BT i1 P 3R 47 2%
G, AT 7B A b TIPS, JF AR E S 0 KU PP A B2 Sl i B8 ST R
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2. BRARBERREXSHENF %

RC A48 ML s & H- il = 18 14 i 2 FURORE (B AR A 0 L i 2 okt s L BE RO BN e mh i P I 2
1) B JEL R Pl 73 i AT 6] . RC AR B Y 6 2 ) T e £ IR P I B2 1 RELE 9 (LD L-C) ik b 1347 #E B ik
SRR AL O I 3 A I Tl U " IR [7]. WFFERIA[6] [7], RC Refs 28 3% 2 ik P9 5 b E e 4
PRERH, AT BEIL R A B TR SR B K S A B AL T R i

FEIRIR SR B, RC 2 R AT #H533k45, Rl B IH [ B (TC)Jk 25 LDL-C A % B2 iR 2 A JE [
BF(HDL-C)iE AT A 5, 2 A RIME . 4eif, O N T RMBLRAT IR A0 7T (8] JRT, 5 i H
=BRACHIRE ATRAA AR IR Z, TR T 2R B E BOR, Ol B0k L IR(NMR)
He TR K B A RS, DLER A DI HE R 9]

AR, HRE S REIHRIENGN RC ACTPAEA R HM =B MAE—EZR, R EH
R = 48— FO I AR HE AN R FHE[10]. (AL, 32D HiVE RC MR i A2 Wi BI{E, X TR m e O
0L RS TPty b F I PR A B A

3. RC 5RRMMKREHE X HRITRFIER

AR 2 B 0 0G0 RC S5 R 4 i 2 2 TR BRI SR EG, Dby L A r 5 IRV DAk o 19785 7E
LR FRAE T RAT IR AR o A KU AT A ST 7T o, RC /K T4 i 5 i L 1 24 Ok A AU 52 TR A G,
Bt ge b [ — M AHET, RC REHGIN 1 Axit 22 5 Bl i 1k 25 rh U S 38 0, IX 7R RC AT AR Ay 26 s Ak X
BT FE b 2 —[11]o 2 HCoBTRE T A B 0 ATt R I RC 58RIl 14 AR sh )k 2 [ A7 AE 2 38 DR IEG, aE—25 3¢
FF RC 7E i ifiL 8 4 KU VP A o /R [12]

B Sof AR o B IR T AT 22, ARAT D WL o S5 ) — T0UER 6 1023 51 il L 1 o 2 e 28 TR I PR B
W ER, S/KF RC Z24H LR RIMLERIF R, G228 Cox HIHAH B IR R G RE
HIZE(HR = 2.709, 95%Cl = 1.150~6.382, P < 0.05), 3 H. RC 55 & A2 [A] /& - VK R[13]. &%
ik 2 or, RC 5 34 XU 2> (4 Essen Stroke Risk Score, ESRS)IEE A1 FH it 5 42 i 52 & TN ) 34 5] &g
X8 RC A IR IA BRI ERe . R H AT 22 G R L T TRFEART A IR, 2 Bid
FIAESE R B RC E 4 H TR A& R AR Ak o B A B R S

FEh, BAERATH EH AU NE R A AN RC 5 4 i R RS 34T 1 43 Hr . — TR H 248 & f /R
BE A1k (Mendelian randomization) (1) 7773 B, RC 5 KNIk A 4, 14 &k ifi 14 2% 71 (large artery atheroscle-
rosis ischemic stroke) 2 [A] 7775 ¥ 75 1 IR SR RGN, 3% RC 782 &2 % UBS AL AT e SRt 7 35 IR J2 1 1) S B
[14]. XZFHESER RC MY G A S 1 R A A O, R kR R A0 1 25 ik Ji J 52 K AU Hh 7T R R
FEAEH .

JUE DA BT S AR T R A AR o RS RO A A KT S I P i 2 v 2 K FFD B 48 AT ARG A b
HEAMEYE CRH RC &—MEMREMMEREE, I EFI 0] 8IS 75 5 2 AriE LS|
PEFU K — P IR IE

4. RC SRR XNZE DR & KB RIEH

RC ARG 7 % BR85S W] et id 2 s BEAL A (L BEsh RN A5 2 % . &%, RC & & H
=WE I 5 1 RURE RE 6 5 38 ML N BT AE S BKEE TR TR, i LR AR S DU G IR AR, AT fie 2t Bk
O RE A AL PR HRL 0 T2 B RH 1 2 [15] 0 B IR AN TR MR 5 A 5 A A o A A (1 B B L RR iy, TR RC )3
JK SRR FH T B I S R A . S5 4% 48 LDL RBURIAHEE, Bkl 8 3 76 M BE Y B I R BE 4G, HL
S OHAAE, S AR BUS ATE— 20 RIS N B R IE R B 25, i VCAM-1 Al ICAM-1, {2
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BRI, IR BEERE E[16]. Ak, RC AHSCHE B A M0 RE [ S & v, 7EBEHRIR A% O T
AR R IEE AR, (PR A T SO £ 4EE AR FURTEAZ O “ AR B ” (A, X ppal
FAIRHIE S A5 i B R R B DA G

HIK, RC AIBLIE JRE N, 5 I P B2 40 PR RN 5 s 4 R R A2 28 TR, i IL-18+ TNF-a i1 MCP-
1, AT R ofi 687 B SRR AT AR T R [17] 01X A SORE A AR FHE AR R T e oG8, NSRRI R AE
TE JE A BEPR BS540 DI, =38 2R AS T e O Al FAR ) “ AL o B0t HoR, RC
AE I EOE NF-«B 15 5 IE K A1 NLRP3 Z8AE /M, ik S0 N 1~ ZRTBOR SRE[ 18], 7] I 8 i B i 40 i 1)
E G40 oA B A, B8 M1 B 56 BN B Lb s, HISS P RIE R RE ST AR A BEIE vl T L
AT R S TR, L 4ERAR T M, (P 5 i s BE s, AN A R AR T A 1B AR
FORE5 IR TR LAk, A A rp B2 1 B % i Al

ERFERNE, RCHICHBIBKHFERE . SR SRS K AR T B AR AL, 1T 2 M B — A3l &S A
HAEFRREM 2 . RC AER A Q 8 2, T Ji Jok L 5 ] 52 () ke o A 2 1 7 I B R, o
BTN R IhRERERT, FEUE NF-«B SRS 588, 88l R RO R . i fE v, S
MBI R 7 (1 TNF-as IL-18) AN JR & 980, 38 vl R ) A3 BFEAR LA KRR Bk, &
FIUAR S B G 25 11 (VLD L) 23 WA S i J Ao 6 2 B BR 32 BH, AT — s RC K, TERL “ i 5
- RIEWOE - R R 1) IE R EER .

IR, 98 ROSE Al B R AR TR . i N R P Be LA B s /RS Ak, HES) AR TR
R s T HT TR B AR R g ) ST i — B A S S, I LA B AT . kAN, A D RERE
B LRI FE A SRR AL, AN BE g SRR RN SORE QB 6 B, I8 T il i oAb — B BAE R
BRI R B SR, DR m BRI . AT WL, RC @I “HRR IR - SOREBCK - ke
TERR” (ESRELR, FELEZ NI T RO B 1 1F s i 1 3 X 28, 1 [ BIX 50y 20 ik o 56 s e B et e
KK, o A Tt of 4 i 24 mp 5 R RS

M H, RCIEF AL EROIRG .. BFRE R, RC AEEE M /MR R EREE N A 754k, Mg
AT RE JI[19] o HLARTE B B AR R AEAE AL 22 530 A SEAH BLAE Y, #E— 2D N &2 R e SR i P A A 1Y)
AR RC KRN AR 73808, (kg igAE i, JFrl et C R G RRPUENLE], H
e, - P AR T AR IR, RCAHICHR B 1 RORL AT SO R AR A R, $E xR ADP
Az A2 fRUEME, SRR/ MO N . hAh, PR IhRESZ 4 fE Bl ke 23 7 (i — S AL BRI AT 5138 )
SRWIRD, Wt ROk S BRRAS . IR Z EALRI BN, (S AR WA A AR _ETE 5 ORI B ik
P IR B A FE A

tb4h, RC SRR HH VI, WHEAERE. JHE S RN & H I =BE UES, XS R SRS T
i 2 BRI MR, RS R R R AR ERDERIRPURE T, RS B
Sy, T MR RV I R R, S EGRNIRE CE R ERS[20], AIfIAE RC LA . AR
FRAT 3 ih Z M 07 R, dns gk . HRPUER SRIEA BT, I 4 SR I RE S RIBOIRAS, 5 RC TR R
H N [21] o BEAN SIS i T R I B AL, B P R A R R AR Dy R, ko I 55 A R K R 1 AT
ReJ). MR EIES A Z MAFEM BAR R R, M EE KA T (ROl . (2 9 AN 1 s BRER
Z

B BIAHLEI SN, RCIET] S 50 M4 H A ARG P D) BEREAS . B IEHE R, = RC /KPS A4 3l
FKORAERE AL, B A AR S 3 AR OG . FEARIX NBERF ST, i RC /K5 N 3 Jk ok B B A 0 B AH Dk
EMRAERPET A, RERRAE S ER R R GV RSO, X 3R RC FIRES 5 3 fik B 98 AT
Bt AE, AR TR R ILRR[22]. hAh, RC KPR -5 3 sl ik S FAth K I B A A Ak bk

N

Sl

REos |
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EPEARARASG, X e 0 S A H AR B AR B o A2 AR R AR I [23]. B At TR 7s, RC S BlfkEE A i
IR B EE(CIMT)IEAHSG, X AR Rk A A s RAE AL - R B, O i S s A B DR BB e 2R i [24]. R
B H AT k2 EEUERUEY] RC 5/ MR AR AR A R B B i 5 5« WoREAE) BT SCIEG, (H Bk
S RERE AL B S PR 40 0 T RESE IR FH 25 b R A i B AR

ERERIRZ, NAAPEMS RC PRI REAAEZER . ERBIIKIFEAIL A b, RC
F2 B i e PRI R AN AR M AR T s TIAE /N L P ZE AR A rprebr, - HOXH A B D e AN 24 (52
FIRESE N EE B #E DA S BT SR R, RC A KBk ok FEAE A6 A A b e 1 /R FH LA A XS BT . RC
o ML PR BRI 2 1 5 6 K PP R sl A B T ORR (i E R B A% o T PR L T MR AR, AT S T e
HAeE B AN E R AL . bAh, RC AT I I 3 i SO SO ARG M, i gt BB A T 2 IR Rl e
AMIRAR, XL R R Y S BER B R AN B - Bk AR DI . BRI, fERSIAKIEFEAE AL AL A5 rp i
&b, RC AT REIE L R “ RER AT - PEDRAZ E M - M2 G 7 I — I S B AR, $EIn A v A A KUK o
LT, R/ P 28 T A6 o (RO /N ML), RC AR R B A PT f BE 22 AA L ZE BRI A7 45 4 45 D e it
5. CARTIER, & H = RROR IR SR AR SGIR bR SN A B {5 SRR PERE AL S R R A R
AAE—EAHSCNE . RC A REMEIS 55 A B IR D RERRAT < 1 o of i e o e s A A R {0 o JE A 5, 52
/N MU R REVE SR T RE T o HRAh, AR RAREE ROAE AN E AL SLRCIRAS W) 3 BU MU B2 JBUREPE T B
T I AN GEORE 8 K EAT PRI 11 i 0 RS . PRI, #EIZ3E R, RC SE W] REIEIL “ A RE AT - A A Bhs
- AR PEBR I X B RS AR

ER P OEN R, AR A RC Kl AR E 1] R £ 25+ . AU, RC AEK
SR S AL R A e e R T R R ATAT: v T AR, T /I U R, LS AT R BE 2 M
T 5 SRERR R BRI TR AR R G W o SRR AER IR AR i R SR RIS, N 7870 5 S8 A v 73 X — %
BEDNER, AT KU PP A BORSAETE . tEAh, ASFEIAHE(IN & 0 RO . AR SR SUE B )+ RC 1
VE IR R ] BEARAE S B o 04, 7RI B AP B b, RC Thisy l e 58 2 s e JHF IR 2 1 AX48
L, MAEARAR S N, HAE AT RE S B S S KRR AL R ARG . DRIk, MRS R 3 BRI
BRIt A, R0 RC MV ERAR, A B T SEBL SRS HE R ARG PP A 55 70 2 T3

LG LA N, RCIEIAE SN RKIFERELL « 18 95 JOAE S NL L A T R, - R i 5 A S 5 A0 I 7 EE A
WA EAER], s ik A b R SR T 2RIk IR B AR PR [25] . AR IR ARIGLARAE,
MRAERE IR RAETEOR S N BTN RERRTG B MBI 46 2 A 2 8 2 1)1 ) 2% A EL R ) o

JE XA HIAE LI ANRAT W =0 e YRR, BT 58 2 TIE T & o AL T, DLk —
AW RC AR E R P RIBRIER, I8 il T IR MBS K . AR TS5 &R A IAFE
Br SAEAR SN . ZAHFEAR L ABRSLLG, REM W] RC 255 b RIKIRE /> T IE A
AR TR TF RSN RCIRIRE HE NG 42 (3t 5 In W Sz () PG S 3%

5. RC FERRIN M At %E b & % RS T B — % TR P L SR =

B RC FEZEH & K AR FIZHT AR, FLAE I PR KU PP AT — I h 178 /1 32 300G . fE I
PREZER A, I I RC AT AT PR30 e RS S8 38, AT il S SRS 1R 1) — 97 6t o X+ RC ZKCFTH i
B, WAEGRFF LDL-C A bRiEEA I, i — SO i =B B, i T7 ST P iy, i d A
1128254 DURRSR25W) sl PR 25, DARRAIRSR AR IR J =R KU - 4k, RC BB ML A B T
T PRCR LBV E L, O MRIR T IR AU . JCHGRAE LDL-C CERIAE TR E R K E 18
Hi[26], il RC A BITIRM) “Bom BB " K, NSRLia 7 IR 4L AR AR S0 -

ELYTTUZTH[27], fhyT 25254 B LB (K LDL-C, {HARRI7E— @2 EREAK RC K X+ F-A7
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m H I S BRI R, DURER A @ I O PPAR-o @R, (EIEARE ORI, RmARRRE
THRAE, WML RC. BEAN, UTAER I IR PCSKO i 77 & &7 B A G 2540[4], 1EFZAK LDL-C 1)
(7 IS 27 R RS B A JEL 1t A (RS0 o AR SR A 0 B i A A B O e e PR 25 W T e, BRT
A Hp G TR A B A T B T T B

G 77 AT A REAE RC i oh B B2 Lo A LG 2 4544 (IR RS I KA S8 . B n i
BEYELLB) . R sl LR p ], S ] s R R ARPUIRES, PR i =Bk, AT [a) 12 F
ik RC AKFo X FE IR SRS AR 5, Z3G T TORMS W] RELL 52— 25W)ia 7 R L 95 (28], # RC
PERREER S E B I — AN EZE NIRRT SEEL 2 E kK U A .

AR, RCAHBGH R AW SV G AR (AR RE A TyG-BMI S5) &, T
FEUER) AR th SR TR . Biltn, #% RC 5 it C-J N 2R F (hs-CRP) 45 & T B ZR & KU T b (R R A L[
B JOMEFR L RCI), £ KRR FA S P ST 7 Y 5 2 (K 25 o RS TN A0, HL LBl ] RC B hs-CRP fiE
SRR TSR (0530 70 B RS 7 SR RE ST 7RIk 5 4R o m] B B e 5 ke 6 2 1) I B 45 20 KU RS
[29]. BEAh, RAEFREX(N hs-CRP) 5 RC /K-PE IR, AR A NG &G E T, M RIES
PREIETR S RCIREAMR, D3RR IS RAERE G N KU 1Al 1 5% [30] -

MREHEDS "2 A TR, ARRATARAE 3 RC /K100 2 5 22 A — 2T 5% - #4 RC 5 JUEAR S 5%
BREVRAL, TFEBIIRBIAS R AR R A, i RC/m SE Ik RC/m SESE AN AL, FFam MR X T
T it o

SAKRE, K RC AR R R KU VAl A 0 PR 7 28 B B2 MR A R AT A7 15 (HLH A5k
Z RHUBLEEN L BT T EAIESEEE X, RC T Hl) B 25 BRAR AR vh SR 3, RIS 75 B KPR SR —
R 2R AR PR A

6. HRERKMEE

DA TR, RC 7RSI A rp & R h B AR . RC Rl (2 i sh ko AL . B0 1
PORE SN Je 3 it AR T BRAE 22 BL, B0 2E i RS . JiAT R FUESE o, mi7K°F RC A E K
M fER R R, HoKPFS RN RAE - KRB RR. ¥ RC MNIUA R AR TRMEA, 41 Essen
Stroke Risk Score(ESRS), HJ i 3 H& i KUK 73 J2 A ) 7] B

TENGPR N FH 7 TH , RC AT AE iR il s WU 8 (1 B BB AR, ANk RT3 5% . Jlid 4] RC
IR BAH AR T, &5 & A 7 TR Z3W0ia T, A SRR A vh 52 R 2 o i S 3 KT S« k4,
RC 5 SAE AR H it =K RACHZR S AEFRFR IS, Tt — DA B R AR TR AL, S EAE
PRFE

KM AN IFVELL R LA A, — RS, ATEEM RC R 7 ik Sl R 8, S A A T
FRISEE AT s R IFRZ . RFEA. ATIEMEAZIRT ST, BIRf RC 7E 5 Hh 5 rp (1 DL AR O & S T
MR —RRE RC HLA T TN, EREZY. T M ARG J7 N T R A (52 m, D 25 v 25 7
B AL EIEAI  DUR LS & 2 AR AR AL 22077, 878 RC S THLE], ARHERT iafe gL it
Fn

gx bATR, RC ZEGR ML fix A% i &R /R FATLARL  RUISS: Tl A7/ 2 I PR B P T ¢ 380 S s HR s A 7
Pri. RGikiE RC KHM AR JIETR bR, AT B AP R ARk R, NREHE R TB
AT FiA AR 2 A -

SE

[1] Ford, B., Dore, M. and Koehn, T.R. (2026) Recurrent Ischemic Stroke: Prevention Strategies. American Family

DOI: 10.12677/acm.2026.1641452 2075 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1641452

K, AR

(2]

(3]

(4]
(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

Physician, 113, 57-69.
Li, J., Pan, Y., Xu, J,, Li, S., Wang, M., Quan, K., et al. (2021) Residual Inflammatory Risk Predicts Poor Prognosis in

Acute Ischemic Stroke or Transient Ischemic Attack Patients. Stroke, 52, 2827-2836.
https://doi.org/10.1161/strokeaha.120.033152

Pan, Y., Li, Z., Li, J., Jin, A,, Lin, J., Jing, J., et al. (2021) Residual Risk and Its Risk Factors for Ischemic Stroke with
Adherence to Guideline-Based Secondary Stroke Prevention. Journal of Stroke, 23, 51-60.
https://doi.org/10.5853/j0s.2020.03391

Li, X., Li, Z. and Wu, N. (2025) Remnant Cholesterol and Residual Risk of Atherosclerotic Cardiovascular Disease.
Reviews in Cardiovascular Medicine, 26, Article No. 25985. https://doi.org/10.31083/rcm25985

Feng, Q., Li, H., Zhang, R., Sun, L., Zhang, S., Chen, Y., et al. (2024) Elevated Remnant Cholesterol Is a Risk Factor
for Acute Ischemic Stroke. Journal of Stroke and Cerebrovascular Diseases, 33, Article ID: 107773.
https://doi.org/10.1016/j.jstrokecerebrovasdis.2024.107773

Varbo, A., Benn, M., Tybjeerg-Hansen, A., Jargensen, A.B., Frikke-Schmidt, R. and Nordestgaard, B.G. (2013) Remnant
Cholesterol as a Causal Risk Factor for Ischemic Heart Disease. Journal of the American College of Cardiology, 61,
427-436. https://doi.org/10.1016/j.jacc.2012.08.1026

Nordestgaard, B.G. (2016) Triglyceride-Rich Lipoproteins and Atherosclerotic Cardiovascular Disease: New Insights
from Epidemiology, Genetics, and Biology. Circulation Research, 118, 547-563.
https://doi.org/10.1161/circresaha.115.306249

Varbo, A., Benn, M. and Nordestgaard, B.G. (2014) Remnant Cholesterol as a Cause of Ischemic Heart Disease: Evi-
dence, Definition, Measurement, Atherogenicity, High Risk Patients, and Present and Future Treatment. Pharmacology
& Therapeutics, 141, 358-367. https://doi.org/10.1016/j.pharmthera.2013.11.008

Burnett, J.R., Hooper, AJ. and Hegele, R.A. (2020) Remnant Cholesterol and Atherosclerotic Cardiovascular Disease
Risk. Journal of the American College of Cardiology, 76, 2736-2739. https://doi.org/10.1016/j.jacc.2020.10.029

Sampson, M., Ling, C., Sun, Q., Harb, R., Ashmaig, M., Warnick, R., et al. (2020) A New Equation for Calculation of
Low-Density Lipoprotein Cholesterol in Patients with Normolipidemia and/or Hypertriglyceridemia. JAMA Cardiology,
5, 540-548. https://doi.org/10.1001/jamacardio.2020.0013

Wang, D., Zhang, Z., Zhang, Y., Chen, S., Qu, N., Li, H., et al. (2025) Two-Year Changes in Remnant Cholesterol and
Stroke Risk in the Chinese Population: A Prospective Cohort Study. Journal of the American Heart Association, 14,
€38559. https://doi.org/10.1161/jaha.124.038559

Jiang, X., Zhuang, J., Juan, Y., Zheng, X. and Zhang, H. (2024) Association between Remnant Cholesterol and the Risk
of Cardiovascular Disease in Chinese Population. Journal of Stroke and Cerebrovascular Diseases, 33, Article ID:
107825. https://doi.org/10.1016/j.jstrokecerebrovasdis.2024.107825

XET, PLEA, AR, 2. FRAAE R K P-5 6k e 2R s 5 KU 1) ST B L TR (B i (3], 4
BlEE2E, 2024, 27(26): 3227-3231.

Wu, Z., Jiang, Y., Guo, Z., Li, P, Zheng, Y., Wang, Y., et al. (2024) Remnant Cholesterol Traits and Risk of Stroke: A
Multivariable Mendelian Randomization Study. PNAS Nexus, 3, pgae33. https://doi.org/10.1093/pnasnexus/pgae033

Chen, X. and Li, L. (2023) Remnant Cholesterol, a Valuable Biomarker for Assessing Arteriosclerosis and Cardiovas-
cular Risk: A Systematic Review. Cureus, 15, e44202. https://doi.org/10.7759/cureus.44202

Sandesara, P.B., Virani, S.S., Fazio, S. and Shapiro, M.D. (2018) The Forgotten Lipids: Triglycerides, Remnant Choles-
terol, and Atherosclerotic Cardiovascular Disease Risk. Endocrine Reviews, 40, 537-557.
https://doi.org/10.1210/er.2018-00184

Varbo, A., Benn, M., Tybjarg-Hansen, A. and Nordestgaard, B.G. (2013) Elevated Remnant Cholesterol Causes both
Low-Grade Inflammation and Ischemic Heart Disease, Whereas Elevated Low-Density Lipoprotein Cholesterol Causes
Ischemic Heart Disease without Inflammation. Circulation, 128, 1298-1309.
https://doi.org/10.1161/circulationaha.113.003008

Duewell, P., Kono, H., Rayner, K.J., Sirois, C.M., Vladimer, G., Bauernfeind, F.G., et al. (2010) NLRP3 Inflammasomes
Are Required for Atherogenesis and Activated by Cholesterol Crystals. Nature, 464, 1357-1361.
https://doi.org/10.1038/nature08938

Ding, W.Y., Protty, M.B., Davies, I.G. and Lip, G.Y.H. (2021) Relationship between Lipoproteins, Thrombosis, and
Atrial Fibrillation. Cardiovascular Research, 118, 716-731. https://doi.org/10.1093/cvr/cvab017

Rouland, A., Masson, D., Lagrost, L., Vergés, B., Gautier, T. and Bouillet, B. (2022) Role of Apolipoprotein C1 in
Lipoprotein Metabolism, Atherosclerosis and Diabetes: A Systematic Review. Cardiovascular Diabetology, 21, Article
No. 272. https://doi.org/10.1186/s12933-022-01703-5

Bell-Anderson, K.S. (2008) Adipokines: Linking Obesity and Cardiovascular Disease. Expert Review of Endocrinology

DOI: 10.12677/acm.2026.1641452 2076 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2026.1641452
https://doi.org/10.1161/strokeaha.120.033152
https://doi.org/10.5853/jos.2020.03391
https://doi.org/10.31083/rcm25985
https://doi.org/10.1016/j.jstrokecerebrovasdis.2024.107773
https://doi.org/10.1016/j.jacc.2012.08.1026
https://doi.org/10.1161/circresaha.115.306249
https://doi.org/10.1016/j.pharmthera.2013.11.008
https://doi.org/10.1016/j.jacc.2020.10.029
https://doi.org/10.1001/jamacardio.2020.0013
https://doi.org/10.1161/jaha.124.038559
https://doi.org/10.1016/j.jstrokecerebrovasdis.2024.107825
https://doi.org/10.1093/pnasnexus/pgae033
https://doi.org/10.7759/cureus.44202
https://doi.org/10.1210/er.2018-00184
https://doi.org/10.1161/circulationaha.113.003008
https://doi.org/10.1038/nature08938
https://doi.org/10.1093/cvr/cvab017
https://doi.org/10.1186/s12933-022-01703-5

FK—Hg, BEZAR

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

& Metabolism, 3, 61-73. https://doi.org/10.1586/17446651.3.1.61

Zhang, P., Zhang, Z., Li, D., Han, R., Li, H., Ma, J., et al. (2023) Association of Remnant Cholesterol with Intracranial
Atherosclerosis in Community-Based Population: The ARIC Study. Journal of Stroke and Cerebrovascular Diseases,
32, Article ID: 107293. https://doi.org/10.1016/j.jstrokecerebrovasdis.2023.107293

Wang, A., Tian, X., Zuo, Y., Wu, J., Tang, H., Wang, Y., et al. (2021) Association of Remnant Cholesterol with Intra-
and Extra-Cranial Atherosclerosis in Chinese Community Population. Atherosclerosis Plus, 46, 20-26.
https://doi.org/10.1016/j.athplu.2021.10.002

Qian, S, You, S., Sun, Y., Wu, Q., Wang, X., Tang, W., et al. (2021) Remnant Cholesterol and Common Carotid Artery
Intima-Media Thickness in Patients with Ischemic Stroke. Circulation: Cardiovascular Imaging, 14, e10953.
https://doi.org/10.1161/circimaging.120.010953

Yang, X.H., Zhang, B.L., Cheng, Y., Fu, S.K. and Jin, H.M. (2023) Association of Remnant Cholesterol with Risk of
Cardiovascular Disease Events, Stroke, and Mortality: A Systemic Review and Meta-Analysis. Atherosclerosis, 371, 21-
31. https://doi.org/10.1016/j.atherosclerosis.2023.03.012

Ridker, P.M. (2016) Residual Inflammatory Risk: Addressing the Obverse Side of the Atherosclerosis Prevention Coin.
European Heart Journal, 37, 1720-1722. https://doi.org/10.1093/eurheartj/ehw024

Nordestgaard, A.T. and Nordestgaard, B.G. (2025) Remnant Cholesterol Lowering in Cardiovascular Disease Risk Re-
duction in Statin, Ezetimibe, and PCSK9 Inhibitor Trials: Meta-Regression Analyses. European Journal of Preventive
Cardiology, zwaf337. https://doi.org/10.1093/eurjpc/zwaf337

Pintd, X., Fanlo, M., Esteve, V. and Millan, J. (2023) Remnant Cholesterol, Vascular Risk, and Prevention of Athero-
sclerosis. Clinica e Investigacion en Arteriosclerosis (English Edition), 35, 206-217.
https://doi.org/10.1016/j.artere.2023.07.005

Chen, J., Wu, Q., Liu, H., Hu, W., Zhu, J., Ji, Z., et al. (2025) Predictive Value of Remnant Cholesterol Inflammatory
Index for Stroke Risk: Evidence from the China Health and Retirement Longitudinal Study. Journal of Advanced Re-
search, 76, 543-552. https://doi.org/10.1016/j.jare.2024.12.015

Li, J., Yan, K., Zhu, P., Xu, J., Tang, X., Li, Y., et al. (2024) Association between Multiple Inflammatory Biomarkers
and Remnant Cholesterol Levels in Patients with Percutaneous Coronary Intervention: A Large-Scale Real-World Study.
Nutrition, Metabolism and Cardiovascular Diseases, 34, 377-386. https://doi.org/10.1016/j.numecd.2023.09.006

DOI: 10.12677/acm.2026.1641452 2077 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2026.1641452
https://doi.org/10.1586/17446651.3.1.61
https://doi.org/10.1016/j.jstrokecerebrovasdis.2023.107293
https://doi.org/10.1016/j.athplu.2021.10.002
https://doi.org/10.1161/circimaging.120.010953
https://doi.org/10.1016/j.atherosclerosis.2023.03.012
https://doi.org/10.1093/eurheartj/ehw024
https://doi.org/10.1093/eurjpc/zwaf337
https://doi.org/10.1016/j.artere.2023.07.005
https://doi.org/10.1016/j.jare.2024.12.015
https://doi.org/10.1016/j.numecd.2023.09.006

	残余胆固醇在缺血性脑卒中复发中的预测价值与研究进展
	摘  要
	关键词
	The Predictive Value and Research Progress of Residual Cholesterol in Recurrent Ischemic Stroke
	Abstract
	Keywords
	1. 引言
	2. 残余胆固醇的定义与检测方法
	3. RC与缺血性脑卒中复发的流行病学证据
	4. RC与缺血性脑卒中复发的潜在病理机制 
	5. RC在缺血性脑卒中复发风险预测及二级预防中的应用与前景
	6. 结论与未来研究方向
	参考文献

