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2013 55 A—2015 5 11 AERTERAIRE YO D SHEHZ 3200 6] R FR A=W, FFA(<45 %) P
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(<45 %)160 #], 520 (45 ~70 )2 390 4, 20 ( =70 ¥ )562 ), M5 a8 A4k 7.36 4, 3 864 41
(27.8% )% 7 MACE 4, KM & 27, RC RRZ A FHEZ T CHmBEZZ AL MACE 69 AR B F (P>
0.05) , LR 2 PFLAoE F 2069 FAM B F (P>0.05) ;KM W & Aw Cox M2 LI RCAFHF RO REFZNEA
MACE #3270 B F , 5 Bo 9% & & 69 RC & 1 mmol/L & £ MACE 69 KK 3¢ 4m 1.07 4 (HR=2.07,
95% C1:1.35 ~3.17,P<0.01) ; @i #+ L & B ik X TR F F 8o 9% & F A A MACE %9 RC & 12 &ML A
0. 94 mmol/L,RC>0. 94 mmol/L # %4 & & 9% & & MACE R &3 #m 1.98 45 (HR =2.98,95% CI:1.41 ~6.32, P<
0.01) ; &Z ,RC<0. 94 mmol/L # &4 & 5% & % MACE R4 1% 66% (HR=0. 34,95% CI.:0. 16 ~0. 71 ,P<0.01) ,
[£it] FoP RCAFRFFABCHEZZH(T.36 )L 4E MACE #93 ZFm B -F | L AZE RC KT 89 4 &
BiE 4 0. 94 mmol/L, £ 2K F A F T4EF 4 &0 5% & F 69 MACE K& 1% 66%
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[ ABSTRACT | Aim To determine the relationship between remnant cholesterol (RC) and long-term cardiovascular
risk in young patients with coronary artery disease (CAD). Methods 3 200 patients with CAD hospitalized from May
2013 to November 2015 were analyzed retrospectively.  They were divided into three groups according to age: young group
(<45 years old) , middle-aged group (45 ~70 years old) and elderly group ( =70 years old) ; They are divided into high
group and low group according to RC levels.  The incidence of major adverse cardiovascular event (MACE) was statisti-
cally analyzed. © KM method was used to evaluate the survival rate without MACE event, and Cox regression was used to
evaluate the predictors of clinical endpoint. ~ The dose-response relationship between RC and MACE risk was demonstrated

using a restricted cubic spline (RCS) model. Results A total of 3 112 patients were followed up (97.25% ) , inclu-
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ding 160 in young group, 2 390 in middle-aged group, and 562 in elderly group. The median follow-up time was 7. 36

years. Among them, 864 cases (27.8% ) experienced MACE events. KM curve showed that RC was not a predictor of
long-term MACE in patients with CAD of all ages (P>0.05), nor was it a predictor of MACE in middle-aged and elderly
groups (P>0.05).
premature CAD patients, and the risk of MACE increased by 1. 07 times for every 1 mmol/L increase in RC (HR=2.07,

95%CI; 1.35~3.17, P<0.01).

KM curve and Cox regression showed that RC was an independent predictor of long-term MACE in

Through calculation and verification, it was found that the optimal cutoff value of RC
for predicting the occurrence of MACE in premature CAD patients was 0. 94 mmol/L, and the risk of MACE in premature
CAD patients with RC>0. 94 mmol/L increased by 1. 98 times (HR=2.98, 95%CI 1.41 ~6.32, P<0.01) ; Conversely,
the risk of MACE was reduced by 66% in premature CAD patients with RC<0. 94 mmol/L (HR=0.34, 95%CI: 0. 16 ~

1059

0.71, P<0.01).
tients (7.36 years).

The optimal cutoff value of RC in this population is 0. 94 mmol/L.

Conclusion RC is an independent predictor of long-term MACE occurrence in premature CAD pa-

Controlling RC below

0. 94 mmol/L is able to reduce the risk of MACE by 66% in premature CAD patients.
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remnant cholesterol ;

major adverse cardiac events
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RC # /R 1T & .RC = & 2 [ B (total cholesterol
TC)-(LDLC+HDLC) , % i+ H AR 4 2 A, & 7
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AL (>0.95 mmol/L) # & X RC CE A SRz
A RC KA, % B WHO FRVE 3 24 &I R 52 5%, A
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(FEZE ARSNGB T REY, FEH



1060

ISSN 1007-3949 Chin J Arterioscler, Vol. 31 ,No. 12,2023
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KHBABEEADANERLEEYE &%, BRAE
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HRWMERME;QERETERLAERE 24 h WA A
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& R AE Cockeroft-Gault A R 3K 45 & 5 8 B /) 2R &
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2 # B

2.1 BENELZKISE

ARHFFE AL B 3 200 1], 27 88 1, 52 K,
B 3 112 4], BEVTR A 97. 25% , SERLBH I R
WIGAEWE 7> A AR (<45 %, 160 1)) 4E4H
(45 ~70 % ,2 390 i) FIEAF4H (=70 %7,562 ) .
AR RO J) e | 2O LR BE e R

CABG % In Kz [ AF ST Bedf i B0 LA S ( non
ST segment elevation myocardial infarction, NTSEMI) |
ST BtARE AL AL (ST segment elevation myocardial
infarction, STEMI) ] ¥ B #8147 CABG AR LA J 8¢
Hor s Kl (TC \LDLC 25 IR ) 22 57 JEGe 2 = X
(P>0.05), HHEAR TG L, WA LLH £, 5 i
Fep i1 2 M B 64 LE 451120, RC K T oAt s 4
(¥ P<0.05;% 1),

x1. BERABEFELFHIELR

Table 1. Comparison of baseline characteristics of patients in all age groups

BiH EIN HAEA FRAEL BAEA P
(n=3112) (n=160) (n=2390) (n=562)
38787 60.40+9. 49 40.40+3.58 58.60+6.45 73.80+3. 17 <0.01
B/ [1(% ) ] 1.798(57.78) 135(84.38) 1 356(56.74) 307(54.63) <0.01
BMI/ (kg/m®) 24.70+3.71 25.00+4. 32 24.70+3. 64 24.30=3. 80 0.02
WA/ [ (% ) ] 1 421(45.66) 95(59.38) 1 084(45.36) 242(43.06) <0.01
W 45 5/ mmHg 135.0+20. 1 131.017.5 135.0+19.8 140.0+21.5 <0.01
#19K H/mmHg 80.6+12.8 82.5+14.7 81.1+12.6 77.7+12.6 <0.01
T LS/ [ (% ) ] 1 664(53.47) 58(36.25) 1258(52.64) 348(61.92) <0.01
2 TR/ [ (% ) ] 654(21.02) 20(12.50) 499(20.88) 135(24.02) <0.01
U SR /[ (% ) ] 80(2.57) 3(1.88) 56(2.34) 21(3.74) 0.17
SR UL S/ [ (% ) ] 188(6.04) 8(5.00) 146(6.11) 34(6.05) 0.85
RS/ [ %) ] 316(10.15) 1(0.62) 224(9.37) 91(16.19) <0.01
FERBIK IR EAN L/ [ B(% ) ] 287(9.22) 5(3.12) 221(9.25) 61(10.85) 0.01
CABG /[ (%) ] 7(0.22) 0(0.00) 4(0.17) 3(0.53) 0.22
e RIZ Wi/ [ 61 (% ) ]
UA 2 357(76.32) 103(64.38) 1 801(75.36) 453(80.60) <0.01
NSTEMI 85(2.73) 5(3.12) 58(2.43) 22(3.91) 0.12
STEMI 339(10.89) 26(16.25) 251(10.50) 62(11.03) 0.08
Syntax ¥4/ 43 9(2,18) 5(0,12) 8(2,17) 13(7,22) <0.01
FEBEHARNAYT/ [ (% ) ]
AR YR 1 785(57.36) 96(60.00) 1 393(58.28) 296(52.67) 0.04
PCI 1018(32.71) 55(34.38) 752(31.46) 211(37.54) 0.02
CABG 315(10.12) 9(5.62) 247(10.33) 59(10.50) 0.15
2RI/ L% ) ]
FA] ] DT AR 2 968(95.37) 146(91.25) 2275(95.19) 547(97.33) <0.01
SN TE 2298(73.84) 97(60.62) 1 734(72.55) 467(83.10) <0.01
B 2 MR 7 2 254(72.43) 129(80.62) 1733(72.51) 392(69.75) 0.03
T2 2 665(85.64) 114(71.25) 2 049(85.73) 502(89.32) <0.01
TC/( mmol/L) 4.55+1.02 4.51+0.97 4.57+1.04 4.49+0.98 0.21
TG/ ( mmol/L) 1.31(0.93,1.89) 1.66(1.12,2.53) 1.32(0.94,1.90) 1.18(0.84,1.69) <0.01
LDLC/ ( mmol/L) 2.61+0.80 2.50+0.77 2.62+0. 82 2.60+0.74 0.17
HDLC/ ( mmol/L) 1.16+0.29 1.10+0.30 1.17+0.28 1.18+0.29 <0.01
22 1§ A/ (mmol /L) 5.91+2.06 5.78+1.91 5.93+2.07 5.88+2.05 0.62
BN E R/ (U/L) 22.8(16.7,34.6) 30.0(21.3,47.1) 23.0(17.0,35.0) 20.1(14.9,29.5) <0.01
PRI/ (mmol/L) 17.9+5. 1 19.1%5.7 17.9+5.0 17.6%5.3 <0.01
HLET/ ( mmol /L) 5.5+1.7 5.7+1.2 5.4%1.6 5.8+1.8 <0.01
eGFR/[ mL/(min + 1.73 m?) ] 104.0%35.5 140.0+64.0 108.0+31.4 79.2+24.4 <0.01
RC/(mmol/L) 0.68(0.46,0.95) 0.84(0.52,1.18) 0.68(0.46,0.96) 0.64(0.42,0.87) <0.01
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2.2 WHRER 2.3 BERBEOREE LN

WFoE S 52 Bl 3 112 91, B35 s a) w7 %k
7.36 4F(2 685 K), K fis 9. 17 4 (3 347 X),
Hidr 864 il (27.8% ) 471 T MACE A4, =4l
ANFRE B0 B BT B AR B PO L SE | TLR |
DIRHERE R AR 22 F TG E L (P>0.05) ;
o 3 vy P B, AR BOOE M A b 4 R B T R
MACE KA RA G422 5 (P<0.05) , F 41X
PTG g bR & AR IR T AR (R 2) .

PA4 ABE RC 1955 75 E4302.(0. 95 mmol/L) ¢ iy
HEBHI N RC EULR RCARAL, KM 4k s, A
R RC 415 RC IR4LE] ¥ TC MACE SiAA7% 00
GiiteE2E R (P=0.24) , fE A sHrh AT R4,
RC & fRALETE MACE FEAFRE R A S FE
M(P<0.01) ; MAEFAEL AL | JC MACE F44:
FEREFITGEH 2 SL(P>0.05; 18 1), Wi,
3% RC F5 2 0 75 45 AR & 4= MACE i948 4%, {2
FENHE AR R AR TP A SRR T A

F2. MEiFHEEERH AN MACE X £ ER

Table 2. MACE occurrence in all age groups during follow-up N7 A (% )
AN RO i A EANFE(n=3112)  FHEH(n=160) HHEH(n=2390) HiEH(n=562) P
TR TLO B AR BE 626(20.12) 25(15.62) 479(20.04) 122(21.71) 0.23
AU ) 3 AR B 44(1.41) 1(0.62) 28(1.17) 15(2.67) 0.03
ARSI O NUAESE 33(1.06) 2(1.25) 26(1.09) 5(0.89) 0.79
TLR 56(1.80) 0(0.00) 48(2.01) 8(1.42) 0.13
CIRMERESE 9(0.29) 0(0.00) 6(0.25) 3(0.53) 0.51
EBFEERE 72(2.31) 1(0.62) 45(1.88) 26(4.63) <0.01
S RBET 24(0.77) 0(0.00) 13(0.54) 11(1.96) <0.01
M MACE 864(27.76) 29(18.12) 645(26.99) 190(33.81) <0.01
A B 100y
S ® 90
e B 80
* &
i 70
R R
B¢ 60F  P=0.24 B 60f  P=0.0027
- RCIR4A ~ RC{R4E
501 ~ RCB4A 50 ~RCE4A
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
HREMACEMAM Ry 8]/ 45 H 4 EMACERI A RSB 18]/ 4%
megaleama A gmm e PR e umo g o rogmle s % m % @ w7 e
C ° ! : : ! mﬁn:rﬂ/ﬂa ¢ ! ¢ ° D ’ ! : ¢ ¢ mmwsril& ¢ ! ’ °
100, 100
& 90 £ 9
W 801 B 80
& &
# 70 70
R R
B¢ 60F  P=0.61 B 60F  P=0.28
+ RCIR4& + RC{R4H
501 - R(;{-,%-gg 50F “RCEA
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 09

K& HEMACER A
RC{E4H 766 1650 1569 1938
RCE4f 624 5p4 552 653

i 375 B [8]/ 4

1440 1387 1349 1129 575

501 485 478 368 119 ?;‘a

0 1 2 3

4 5 7 8 9
B3 e 8]/ 45

RC{E4A
RCEA

i 175 B [8]/ 4

K& EMACER AR

450 409 380 359
12 ?S qO Sf
2

342 330 324 271 145 14

g P PP 2

0 1 3

1. KM #iZ& T RC & RA B L MACE £7F7%
A AN, B NERA,C HTHIEH D BIEH,
Figure 1. KM curve evaluation of MACE-free survival rate between high RC group and low RC group

4 5 6 7 8 9
B3 e )/ 45
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2.4 BFHEHKRE MACE WEREZEMZEZE Cox
A

YT KM 43R 3K RC F = AN e Fl i 75 4F
ABER MACE SF, RIS HE— 25081 T RC 275
FHPER . TEFEHM AR Cox BIH5H7
HH, BMI, Syntax ¥4, TG F1 RC #J5 MACE ¢
(P<0.05;%3), ZKHZEK Cox [IHTEHE T 4EE
PR BMI WK | 5 10 .2 B IR . TG \LDLC |
HDLC J5 &3, HA Syntax 1F43 Fl RC 2% ARE &
A MACE RS F00 - ( P<0. 05) o 75 4F 5 0 s
BFEN RC BFHE 1 mmol/L H & 4 MACE 9 XU
B 1.07 £ (HR=2.07,95% CI:1.35 ~3.17,P<
0.01;%3),

*3. 54 MACE BREZRMNEREREZN
% EZE Cox EASHT
Table 3. Univariate and multifactorial Cox regression of

MACE risk factors in young group

HR 2 Cox [M]1H Z[HZ Cox [F1H

E =D
HR(95%CI) P HR(95%CI) P

i (0.9;?313) 0.75 (0.9;.?‘:.17) 0.52
HERI(53) (0.41;1;35) 0.78 (o.lgf.n) 0.23
BMI (1.0(1)'??.15) 0-04 (0.9;'??.15) 0-25
g (0.93?2.44) 0.05 (0.65'3;.40) 0-18
R LIS (0.8;~7§.54) 0-15 (0.5;?;06) 0.52
2 BUBRIR A (o.séfz.m) 039 (0.22364) 0.70
Syntax 43 (1.0;??.09) <0.01 (1.0;;0?'09) <0.01
O Gaiae OO (ggsran O
LDLC (0.4(2)'~71.21) 0.21 (0.42'3.20) 0.21
HbLC (0.02'35.31) 0-11 (0.4;~8§.o9) 0.43
RC (1.2;.?;.90) <0.01 (1.3?2.17) <0.01

2.5 ET KM #i£&IRE RC HRERE

Bl 1R gm v m LA ABE RC 928 75 @ i
$0(0. 95 mmol/L) M #& Wi {i, i & 4L %K RC 7K
M55 75 B A% My 1,18 mmol/L, 3% HL B (B 48
TEER I, R E FA 0B HE RC AR AER

Wi{E ., Survminer fLHY surv_cutpoint( ) PRECAT LT
AEAE R R 2 S B R AR,
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Figure 2. The surv_cutpoint( ) function evaluates the
best cutoff value for RC
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0. 94 mmol/L [ 75 4 56 00k F & MACE XU 8 Jin
1.98 ff5(HR=2.98,95%CI:1.41 ~6.32,P<0.01) ;
RZ,RC K <0.94 mmol/L YT 4F 56 L5 H &
MACE X% [ 1% 66% ( HR = 0. 34,95% CI.0. 16 ~
0.71,P<0.01),
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Figure 3. Comparison of MACE-free survival rate after
RC grouping with a cutoff of 0. 94 mmol/L (KM curve)
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2.7 BREIMEIL A HEEIE RC 5 MACE KUK 2 i8]

TE Cox [F] I A FY rp i AR il 4 37 5 B 4% (re-
stricted cubic spline, RCS) 1] LIffiid FH 25 & 5 K AF &
ZIE R e RV L, BATEEH RCS W
i A0 R RC K5 &4 MACE KUK 2R
YRR R, R BAEF RC /K34 0. 94 mmol/L
ZHI, MACE UK (InHR) 2 3E 2 ¥ (P, <
0.05) , ZJe R ELMN (K 4) . BTFixFE4
H%AE RC=0.94 mmol/L i % HWMEF] RC =
0. 95 mmol/L HIFEEXTN MACE ) HR=1.44(95% CI .
0.83~2.49),

IN[HR(95%CI)]

A= 0‘94E1 1 1

RC/(mmol/L)

E 4. REMIFHERTRC EFEEBOREE
MACE B 8- X &
Figure 4. RCS demonstrate the dose-response relationship
between RC and MACE in patients with

premature coronary artery disease
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