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(HE] BW RREANE B &R AEWRESIE(ACS) &I R RN REHFZPREHYra, HiE HA 2017 5
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Effect of Residual Cholesterol on Long-Term Prognosis
in Patients with Acute Coronary Syndrome with or without Diabetes Mellitus
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( Department of Cardiology, The Affiliated Hospital of Southwest Jiaotong University, The Third People’ s Hospital of
Chengdu , Cardiovascular Disease Research Institute of Chengdu ,Chengdu 610031 ,Sichuan ,China)

[ Abstract] Objective To investigate the impact of residual cholesterol on the long-term prognosis of patients with acute coronary
syndrome ( ACS).Methods ACS patients treated at 11 hospitals in Chengdu from January 2017 to June 2019 were included in the study.
Patients were divided into non-diabetic group and diabetic group based on whether they had diabetes mellitus. Subquently they were devided
into residual cholesterol < 0. 8 mmol/L and residual cholesterol =0. 8 mmol/L subgroups based on residual cholesterol levels ( threshold
0.8 mmol/L). The study endpoints were major adverse cardiovascular and cerebrovascular events (MACCE) ,including all-cause death,non-
fatal myocardial infarction,non-fatal stroke,and revascularization. The incidence of MACCE in the residual cholesterol <0. 8 mmol/L group
and residual cholesterol =0. 8 mmol/L group were compared. Results Our study included 1 568 ACS patients,of whom 1 162 patients were
non-diabetic patients. Among them ,954 patients were in the residual cholesterol <0. 8 mmol/L group,and 208 patients were in the residual
cholesterol =0. 8 mmol/L group. There were 406 diabetic patients,with 311 patients in the residual cholesterol <0. 8 mmol/L group and 95
patients in the residual cholesterol=0. 8 mmol/L group. The median follow-up time was 14 months (8,21 months) . In non-diabetic patients,
residual cholesterol =0. 8 mmol/L was an independent predictor of MACCE in ACS patients (HR =1.786,95% CI 1.031 ~3.094,P =
0.039). However, in diabetic patients, residual cholesterol =0. 8 mmol/L was not an independent predictor of MACCE in ACS patients
(HR =0.962,95% CI0.486 ~1.904,P =0.912). Conclusion High level residual cholesterol is an independent predictor of long-term
poor prognosis in ACS patients without diabetes mellitus,but not in ACS patients with diabetes mellitus.
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M e bk & 5 A (acute coronary syndrome, ACS)
Je AR AR Bl Ik A ST AE 8 ot A BRE B e R BB s i
AR TR 30T 3 25 SO JUL R il 255 B A, 2 eE AR 3l ik
SRR AL PO S (Ol 0 8 ) v R 9 Y Il AR 26
RN AR e, Bl & 4 R R 3 Bk A AR T
( percutaneous coronary intervention, PCI) | &tk 3 fik 5%
PR R AR A5 P T 1 e LA B B rh O 9 e, ACS R
FHHIBOABCRAG RS o SR, R 1 IR Bk
AT RIFEL YT, B ACS B3 i % O ILREAE L K
iz A il A R R BB T A5 3 BN ) N I A S
(main adverse cardiovascular and cerebrovascular events
MACCE) A R SR i 1 R W5 47 5 i ACS
g 2pm SRS YR STS S S i V1

B A LT st T 3 = T i 2 1 v A T
H 23 IR S T rhss B i 2 1 I T e AR IR IR R B
JOEL 21 st e iy JEL ] st i 5 s RDIR A5 TT LB SOk
(%) L ] 5 A o, RS [ st — 5 %8 32 B A 1 JIEL [
[ (high-density lipoprotein cholesterol , HDL-C ) -{f§ 5 &
N2 H HH [& % (low-density lipoprotein cholesterol , LDL-
C)™ o BFFE ™ I, B A M 1 A A 12 a0 B A% 40 M %

b AR G AE AN AR R b 8 B AR AR T AR IR A B
T, R R Sh kR R R AL 1Y) A e . BR A 2
WF5E 7 F WA IS 2 75 MR A LG 25 . R 38 LDL-C /K
S 5 A L I A R M e O ACS BB 3 AR A KU
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BN M PR HR % MACCE & AE XU 1 39 000 25 23
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ACIT
1 #ERE5HE
1.1 RIS

4N 2017 1 H—2019 46 H FR#fmi 11 &K=
BeskiZ i ACS |3, HEBRARME: (1) BUIH [  HDL-C |
LDL-C $EER 5 (2) 4R 45 < 18 %5 (3) B IR 1 LA
B (4) TR BIK 5 (5) P EE T B e, e = 2
O UL, 47 3K TR0 JL A0 I 1 00 5 (6 ) UG A 24
AR . WA SHEBR TR ILIE 1, ARBFIE 3R AT Y
HOTIER = N EEBEAS B ZS 51 2 At o, w7 L5k &R
=RBEfe[2019]S-67,

20174F 1 —201946 7 FI#R T IR EE B2 I ACSIE
n=2 890

AR <184

n=1
SRR . HDL-C LDL-CHfi B %
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Bl KR e B
n=620
IR N
n=12
FEEELOE L I, NEEELO U,
P 5K U bR e 0 A8
n=85
R 7 v s J
n=68

ELPNGIETWN
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L2 FHi&
1L.2.1 434

ABFFE Hh EBHE 5 HDL-C \LDL-C fyi 45 4 25
U I W= a1 7 [§1 1] o A = s W
JIEL ¢ 5 7K S £ HDL-C \LDL-C 7K

MR A5 A R , 1 8 A A E 43 A AE 48 PR oo
AP A . FRARARRECE RIBESE " W e IR Ay
JIEL [ B SR 0. 8 mmol/L 434, 43 Ay 5% A% JIH [ it <

0.8 mmol/L FIFRANAEEE=0. 8 mmol/T. PIA-IEL .
1.2.2 BORHILE

AR BT R BTRE: (1) A H 27 S st 5Ok, (4
AR ) R S W PR SRR o T s BR A O
P 5 5 (2) A BE ISP RE PR FARAE , A48 9 B bR i
A5 03 Killip 73 25 (3) A5 56 16 45, £ 975 ik 5 Ik
(brain natriuretic peptide, BNP) . Il )L .C S i &5 H
MLELEE M, B IH [ B HDL-C | LDL-C 4§, H
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BNP [ LT \C Fz b 8 L Z1 86 I 32 8 A e s
K5 (4) 52 PCLIRYT bR SR AR T 00 5 (5)
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1.2.3 &REFEM

LSl MACCE 404 : BT ARSSEME O
WUBEZE A SO0 I A b R R LIz B
1.2.4 B

SEAEBEI] e 1A H 6 AN H AR 2 4F
XERE AT . B2 X R T RE T Y
i 3 P AR G0 A ) IR A B E s, W BB B 1 R
B AR EIE T KA T N R A & A O LR SE &
AT IS F AT e 1 R AR I A e TR A A
4 & A= sk 1]
1.2.5 HI%EX

1 SR AR e SR 2l BT om 6 A4~ & UL E A
ABERT 30 d PIMIR 5 T MR e ok BEAE I AR {H B i
AN

o0 IR S SR A i FR B 0 I R 25 B R LT, 12
ZYR 5 E =140 mmHg (1 mmHg =0. 133 3 kPa) fil/5§
5k I =90 mmHg s BEAE B HI2 R e I B Ay e
ZREIEIRTT o

PR EAS FAMER 1 450000 (1) HA HRp
PRIGIEAR (iR 20K 2 IR . 2 B RN R E T
F) HFEHLR KM =11. 1 mmol/L; (2) 23 I # Jlk L
BE=7.0 mmol/L; (3) IF1 5 7 W it 2 i - 7 7 W 110
farf& 2 h B =11.1 mmol/L; (4) BEAE T #0112 M BE IR
i H HITIE 5252 B ERTT o

22 M AR AR R SR SRR Bl B AR AE =75 % 1 1L A
R 2 KRV E
1.2.6  SEilJrik

K SPSS 26. 0 AT G T4 Mr . HEUEORE L
AR B IR R, LA FUBCR D K. IE A
BT ERILL x £ s R, A1) SR ¢ K58 40 Ao
AR IEZS A3 A A0 T Rk LA rp S S50 243 i ) i e
B EE R A AE SRR 55 . 38 5 Kaplan-Meier 3

22 1 A A7 2R, IR log-rank K538, DL
KA MACCE g R AR 5, DUAE 24 ) W s i
1 ST S 1 N N I N A = = N1 e
$23Z PCI 450y A A8, Ar AT B R Cox [ 43HT
SRIGHFRHZE Cox A Hrh P <0. 1 AR A
e A AR 8 D B 5k A BH [ B A 22 [ 3 Cox [B]15
AR A AR A HE B2 =0. 8 mmol/L & 754 ACS i
H MACCE fy 27 B0 P 1o A AFF 5% % F Bl 5k B i ok
AT AL B G50 HT R AR 1 35 Ry 4548 45 52 B
WMAEARE , DL P <0.05 N2ERH G4,
2 MRER

AT 2017 4 1 H—2019 4 6 J F AR
11 REABEBRIZN ACS B35 1 568 fi, 54 1 120 4]
(71.4% ) PEAERE (65,7 £13.5) 2 s i Bl B[] oy
14AH 8,21 A~ A ), ZER U7 918 2 514 74 i)
(4.7% ) BEREBENIET: 114 6 (7.3% ) & kA
BESMFET 1T B (1. 1% ) 8 & A0 WU BE (43 ]
(2.7% ) & K AMAE 76 4 (4. 8% ) B & 3210
i B AT ,MACCE &A% 20.7%

A BE D AERE R A 1162 4], o sk AR IR
[E i <0. 8 mmol/L £ 954 f4i] , 5% X I =0. 8 mmol/L
41208 fil; B PR 5 R 3 406 i), H: rp gk 4y BE [ B <
0.8 mmol/L4] 311 i, 5% 4% IH [ i = 0. 8 mmol/L 21
95 14l
2.1 BEELAPILE

ANTRIZEL 50 S5 3 W PRI SRR AE LT DL 3R 1, B3R
R ERE T, SR A IHEEE <0. 8 mmol/L 4HAHL, 7
A B EE=0. 8 mmol/L £H FRFH4E W H /NP <0.001) ,
EPER R sl v o L ABERS I (3252 PCT HL 1) 45
I PRAFIEAE P4 [R) 22 S8 To gt 43 (P 1 >0.05)
TERE IR B, 55 AR E B <0. 8 mmol/L ZHAH HE,
FRAHE P =0. 8 mmol/ L 2H 5 AW B /)N, I 45 1 o
15, BNP 7KF- B 55 (P 34 <0.05)  EH ) A B0 03
MELTEE A %37 PCL B AE AL ) 22 S ¥ e840
(P ¥7>0.05),

R1 ABElERELSHELR

bl R SR Wi PR 3
At n(n/my) Beax M [ B < | R I B = p n(n/ny) B IH [ B < | Bk M [ B = p
0.8 mmol/L 41 |0.8 mmol/L £ 0.8 mmol/L#{ [0.8 mmol/L £

A % 1162(954/208) | 66.0 +13.6 60.5+14.4 |<0.001| 406(311/95) | 69.3 +11.7 63.2+12.6 | <0.001
L/ (%) ] 1162(954/208) | 236(24.7) 56(26.9) 0.510| 406(311/95) 117(37.6) 39(41.1) 0.547
ACS 432/ n(%)] |1 162(954/208) 0.899| 406(311/95) 0.813

UA 227(23.8) 49(23.6) 80(25.7) 25(26.3)

NSTEMI 219(23.0) 45(21.6) 86(27.7) 29(30.5)

STEMI 508(53.2) 114(54.8) 145(46.6) 41(43.2)
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&R
Al R R W IR SR
At HR A MH [ i < | 5% Ay 0 E B = B A M [ B < | 5% Ay IH B =
n(n,/n,) P n(n,/n,) P
0.8 mmol/L 2 |0.8 mmol/L 4 0.8 mmol/L 4 |0.8 mmol/L 4
W /[ n (%) ] 1 159(952/207) 0.173 | 405(311/94) 0.710
AR I 467(49.1) 89(43.0) 186(59.8) 55(58.5)
LA 106(11.1) 21(10.1) 30(9.6) 7(7.4)
Sl 379(39.8) 97(46.9) 95(30.5) 32(34.0)
TR/ [(n(% )] 1 159(953/206) 158(16.6) 25(12.1) 0.113 404(310/94) 83(26.8) 12(12.8) 0.005
BHIMLE/[n(%) ] 1 162(954/208) 504(52.8) 95(45.7) 0.061 406(311/95) 222(71.4) 74(77.9) 0.211
ABERHER/ [n( % ) ]
Jilob 1 127(923/204) 881(95.4) 195(95.6) 0.931 392(300/92) 275(91.7) 88(95.7) 0.201
KT 1 127(923/204) 219(23.7) 66(32.4) 0.010 392(300/92) 68(22.7) 23(25.0) 0.643
S/ MK 1 127(923/204) 67(7.3) 19(9.3) 0.317 392(300/92) 30(10.0) 10(10.9) 0.810
ISP % R 1 127(923/204) 42(4.6) 14(6.9) 0.169 392(300/92) 21(7.0) 7(7.6) 0.843
k=37 1 127(923/204) 35(3.8) 5(2.5) 0.349 392(300/92) 10(3.3) 5(5.4) 0.358
SBP/mmHg 1 153(946/207) | 132.32 +24.57 | 134.38 £25.76 | 0.278 405(310/95) 132.46 £24.14 | 143.89 £24.21 [<0.001
02/ (W » min™") 1 151(945/206) 83(70,91) 53(46,75) 0.628 403 (308/95) 90(79,95) 82(69,83) 0.138
Killip 434% =11 4/
(n(%)] 867(711/156) 260(36.6) 55(35.3) 0.758 295(227/68) 94(41.4) 16(23.5) 0.007
n( %
| 214.60 80 384.50 481.00
BNP/(ng - L7") 773(630/143) 0.001 262(209/53) 0.023
(168.00,480.45)|(42.45,337.50) (105.10,956.70)|(341.00,485.55)
) 86.30 70.70 95.00 90.00
I LT/ p,mul~L_I ) |1121(929/192) 0.110 397(306/91) 0.029
(70.73,113.83) | (62.90,83.95) (64.60,102.70) [(70.00,109.50)
5.04 5.90 6.36 4.23
CRP/(mg~L'1) 496 (406/90) 0.416 165(126/39) 0.479
(2.28,22.25) (2.10,13.82) (3.55,9.20) (2.17,17.87)

—

MeEE/ (g L") 106(911/195) | 135(122,149) | 146(139,159) | 0.005 383(295/88) 141(119,146) | 127(119,129) | 0.090

6.95 5.67 8.13 12.57
I8/ (mmol -L™1) 1 073(888/185) 0.980 | 379(292/87) 0.300
(6.37,9.67) | (4.67,6.80) (7.25,13.21) | (10.79,15.63)
4.19 5.31 3.98 4.94
TC/(mmol-L™") 1 162(954/208) <0.001 | 406(311/95) <0.001
(3.55,4.87) | (4.39,6.13) (3.39,4.73) | (4.48,5.77)
2.55 2.93 2,42 2.82
LDL-C/(mmol-1,"") |1 162(954/208) <0.001 | 406(311/95) 0.010
(2.02,3.16) | (2.17,3.60) (1.96,3.03) | (2.23,3.44)
1.15 1.08 1.08 0.97
HDL-C/(mmol-L™") |1 162(954/208) 0.010 | 406(311/95) 0.080
(0.97,1.36) | (0.91,1.35) (0.89,1.26) | (0.86,1.15)
PCY/[n(%) ] 1162(954/208) |  602(63.1) 136(65.4) | 0.536 | 406(311/95) 189(60.8) 69(72.6) 0.036
ARSIk Z s/
EL(‘V)T ks 616(497/119) |  188(37.8) 39(32.8) | 0.305 | 209(146/63) 63(43.2) 21(33.3) 0.184
n ‘0
T RN
RERE 617(498/119) | 271(54.4) 73(61.3) | 0.172 | 195(142/53) 76(53.5) 34(64.2) 0.183
8/ [n(% ) ]
B2/ [(n(% ) ]
SUBEHL I/ MR 25 955(782/173) | 760(97.2) 172(99.4) | 0.083 | 342(255/87) 230(90.2) 80(92.0) 0.421
KR 2is 1042(855/187) | 814(95.2) 183(97.9) | 0.106 | 366(275/91) 264(96.0) 88(96.7) 0.762
B 32 M BHA 1039(852/187) | 580(68.1) 128(68.4) | 0.921 | 364(275/89) 192(69.8) 70(78.7) 0.107
ACEI/ARB 1032(845/187) | 485(57.4) 106(56.7) | 0.859 | 360(271/89) 134(49.4) 65(73.0)  [<0.001

TEon,  BRAHEEE <0.8 mmol/L LAY SZBRFEAE sn, , BRAIH 2 =0. 8 mmol/L 4L SE bR AS i, UA, AR BLLSE0 s NSTEMI, 3F ST Bea &
B URESE ; STEMI, ST Bty i B0 UESE ; SBP, Wi [ ; CRP, C 2 Wi 115 TC, B B [ s ACEL, 1 8 %8 5K R B AL B R 0 s ARB, 1l A X 9K R 124K
P, 1 mmHg =0.133 3 kPa,
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2.2 [EiHEAE MACCE EfR A& AR ABE L

w2 pros TERE VIR, BT A ACS i 3R
JHEEE=0. 8 mmol/L 41 MACCE REUL L& T kA
NEEEE <0. 8 mmol/L 24 (HR =1.665,95% CI 1.204 ~
2.304,P =0.002),

—— BRAYIAEEE =0.8 mmol/L4]

— FRARNALEEE < 0. 4
S0=  HR=1.665 FRANAE S < 0.8 mmol/LEH

(95% CI 1.204~2.304 )

§ 40 log-rank I P=0.002

4 30 4

=

Bk 20 -

=< 10

=

0 20 40 60 80
Fiti L Ast 1]/

2 TZHEE MACCE % 4 ## Kaplan-Meier 2 &

TnIEl 4 Frzs 78 B VT 9] 0 RO S8 3, AR IR
& iz =0. 8 mmol/L 45 5% 4% H [E . < 0. 8 mmol/L 4]
BEHALE, B4 ] MACCE Rk A F 22 S LG it 2
B (HR=1.332,95%CI0.774 ~2.292 ,P=0.395) ,
2.3 Z @K Cox MIFHER

XTRTA AW I 0 83 AT Z &R Cox [|1H 4y
Fr, a5 (1) ZEAR B IR J8 3 b, 4R % Killip 73
P= MG 0% FRANAE EE =0. 8 mmol/L 2 ACS f#
#H MACCE Je A= pyph sy i A 5= (W36 2) 5 (2) TERR IR
g FBE R AR JLEFE ACS BB MACCE A= a7
T R, sk A E [ BE =0. 8 mmol/L AN & ACS 4%
MACCE %4 b s 30 A5~ (L3R 3) 6

m3

WP 3 B, B R G B b, 5% A I i =
0.8 mmol/L ZIMACCE ZEBUL A Hm F ik 4 U E fE <
0.8 mmol/L 2 (HR =2.001,95% CI 1.169 ~2. 625,
P=0.011),

— FRAYAHEEE = 0.8 mmol/LZH
50  HR=2.001 — FRAAH T < 0.8 mmol/L4

(95% CI'1.169~2.625 )

NS
‘;\_ 40 4 log-rank Kigs: P=0.011
H
«
\L:é
Bk
=
=
=
0 20 40 60 80
Rttt )/ A

IEHEIR S B E PR HEE MACCE £ 4 % i Kaplan-Meier B £ [E

—— FRAYIB [ =0.8 mmol/L4L
— FRAIHEEE < 0.8 mmol/LEH

509 HR=1.332

. (95% CI0.774~2.292 )
S 407 Jogrank K% P=0.395
_}&} og-rank Paw F=U.
!
® 30 4
h‘ 20 -1
[}
Z
= 10+

0 T T T Ll

20 40 60 80
i1 1)/

E4 MERFEEEPHHASEE MACCE £E£XEN
Kaplan-Meier f £; &

F2 JFHERFEE MACCE HZE R Cox EAS#HT

At B P HR 95% CI
PR vs LoPE) 0.106 0.585 1.111 0.816 ~2.234
AR 0.045 <0.001 1.046 1.023 ~1.066
Killip 43%% = T %% 0.540 0.002 1.716 0.982 ~1.001
IRES 0.011 0.004 1.011 0.997 ~1.018
I LT 0.001 0.205 1.001 1.002 ~1.003
Jlik 5 0.015 0.169 1.015 0.959 ~1.068
ML EH -0.002 0.712 0.998 1.043 ~1.164
PCI -0.285 0.126 0.752 0.947 ~1.036
5 43I E EE =0. 8 mmol/L -0.580 0.039 1.786 1.031 ~3.094

3 itig
A5 45 & B, 5% A H [E E = 0. 8 mmol/L 2
ACS G I 08 bR 9w H8 & S ] MACCE %) 2t ~7. 10 (A

¥, MR ACS G IFHEIRIG R o ABRFTEE R T RE R %
Ik ACS [0 M TR AR KU Bl ACS (3 iy 5 42
/f/\—‘ﬁ%ﬁﬁmﬂ\ o
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®3 HERFEEE MACCE WZEZE Cox @51

A5 B P HR 95% CI
PER B vs ZotE) 0. 402 0.162 1.495 0.851 ~2.626
AEHY 0.048 0.001 1.049 1.021 ~1.078
Killip 434k = 1T % 0.412 0.120 1.510 0.898 ~2.538
D 0.006 0.259 1.006 0.995 ~1.018
i LT 0.003 0.007 1.003 1.001 ~1.004
Jlik i 0.020 0.244 1.021 0.986 ~1.056
MLaEH 0.001 0.961 1.000 0.987 ~1.014
PCI -0.531 0.064 0.588 0.366 ~1.031
HR A RH [E i =0. 8 mmol/L -0.038 0.912 0.962 0.486 ~1.904

ANTRVAIE 5 P 8% 4% IR ] g i B AS [R) o B A A
8K FAS [6) J7 i oF 5% 4 B[ B 00 I 28 € AE
0.505 mmol/L'" (0. I mmol/L'*" 0. 8 mmol/L"""
85 R =k U A ik sl ROC |l £k
45 FEXSERTST T PREDIMED AF5E ' J—101 % oty
WEFE, A 6 901 ] 83, (L 7 I (] 4. 8 4, 2%
RITCie LDL-C 7KF-andof, 5% 43 JIH [ B =0. 8 mmol/L
()RR T B R0 I S e A U e o (H A Y
YN NTE SRR ARE,0. 8 mmol/L {1 il S 2
T PTG E 1. Huh 285 BRIF ST 98 A
1 956 4525|RAE TG Lo 1) SR 3, T i BT[] 8. 1 4F,
BEVIIE O & A2 2R, 25 S 7R TGI8 LDL-C 7K & 75 <
2.58 mmol/L 4% IH [E i =0. 8 mmol/L [ H % HA
TR A R o 88— 1 I FUELAE 52 58 A A F Il
PRIGYT T101,0. 8 mmol/L 3 Il FHELIE FH F K i 12 0
WAHE, HoAZ o KA B 45 8. it
AWFFE IR R FH 5% A3 IR [ i 0. 8 mmol/ L A Ayl AU

BEFERRSE " 9l A2 PCL -l ST Bt A sk
Tk &ES1iE (non-ST elevation acute coronary syndrome,
NSTE-ACS) 3 2 419 ], % B i 7K - 1) 5% 4% H [ et
J& NSTE-ACS B #Hl MACCE (4 57 T X+, F
— AT 53 A7 & B, 7E NSTE-ACS 45 -4 K s 8
R A R AR SR 2 L S T PR (R ZE R IR
EETERARAGRIFEE L, 5 iAW
FHIRI 2 A58 IR & BLAE ACS R, = K7 1 5%
AR EEE ACS BB 3 AN RS i 00 - 3%
AME RS AR BUGHECHILE TR —, 5
LDL-C R[A], #8 A M E B E AR 4K (> 75 nm) , ANBE
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