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[ Abstract] Objective To explore the relationship of C-reactive protein to high density lipoprotein cholesterol ratio ( CHR) and NT-
proBNP to ejection fraction ratio ( NER) with the severity of coronary lesions in patients firstly diagnosed with acute STEMI and their
predictive value for MACE (heart failure , cardiogenic shock , cardiac arrest, re-infarction , stroke ,and hospital death) in hospital after primary
PCI. Methods A total of 610 patients with first STEMI hospitalized in the Department of Cardiology, The First Hospital of Lanzhou University
from August 2019 to February 2021 were retrospectively enrolled, and divided into MACE and non-MACE groups according to the occurrence
of MACE or not in hospital after primary PCIL. The differences of clinical data, CHR and NER were compared. Multiple linear regression was
used to analyze the relationship of CHR, NER with coronary Gensini score. The influencing factors for MACE were calculated by logistic
regression model. The predictive value of CHR, NER or combined both for MACE during hospitalization was assessed by ROC curve.
Results The levels of CHR and NER were higher in MACE group than non-MACE group (all P <0.001). There was a linear relationship
between CHR ,NER , multi-vessel lesions and coronary Gensini score (all P <0.001). CHR(OR =1.021,95% CI 1.014 ~1.029) and NER

EEWB : M R2EH —BE g 2018 4R e N 3 4x (1dyyyn2018_39)
BEEE K, E-mail ; chzhangjin@ 163. com



OB AR 2023 42 A% 44 52 Adv Cardiovasc Dis , February 2023, Vol. 44, No. 2 - 187 -

(OR=1.011,95%CI 1.005 ~1.017) were independent risk factors for in-hospital MACE. ROC curve showed the area under curve( AUC)
of CHR was 0.843 (95% CI0.812 ~0.871,P <0.05) ,with the cut-off value of 23. 904 8 sensitivity of 79.26% and specificity of 76.42% .
The AUC of NER was 0.842 (95% CI0.810 ~0.870,P <0.05) ,with the cut-off value of 67. 111 1 ,sensitivity of 69.63% and specificity of
88.42% . The AUC of combined CHR and NER was 0. 875 (95% CI0.846 ~0.900,P <0.05) ,with the cut-off value of 0. 172 3, sensitivity
of 78.52% and specificity of 84.42% . Conclusion The levels of CHR and NER in peripheral blood were linear with the severity of coronary

lesions in patients with firstly diagnosed STEMI and concurrently of value in predicting MACE during hospitalization after primary PCI.

[ Key words] C-reactive protein to high density lipoprotein cholesterol ratio ; N-terminal pro-brain natriuretic peptide to ejection fraction

ratio ; ST segment elevation myocardial infarction; Major adverse cardiovascular event;Influencing factor

ST Bt ¥ & O WL #E BB ( ST segment elevation
myocardial infarction, STEMI ) J2& 7.0 J75 b 3 7= B (19 28
AL RRFEGAER N STEMI (55 23 4 3 A 32 92
N BEHBI LR AR TE 1, Herh S8 IR 5 F g B AR
EEmENIER. C K H (C-reactive protein, CRP)
e A MO URESE I B 5 R DR 5~ R R AEBR 590, 1T
o B IR £ P JEL ] e M 5 sl ok ok R B AL BT R FNAR E
BEPL P, SEAROR, C RN AR 15 18 U R
It ff ( C-reactive protein to high density lipoprotein
cholesterol ratio, CHR) F} 5 & #%1IF 32 2 {8 3 A & 4= 76
Lo 7 TN R 25, 5 CRP K F-F g A Fiil il STEMI
ME R R AR EEA RO M F 1 (major adverse
cardiovascular event, MACE)"“*' {H H 7% F CHR 5
STEMI f6 7% 5 4R 5 Joikois 72 ™ o A% B2 LA K %) MACE Fit
M E AR 5T 5>, STEMI GB35 N A uit i 49 K i 44
( N-terminal pro-brain natriuretic peptide , NT-proBNP) {]
B AT HIIRFE O JIL 5K T 38 555 B0 2 1R 8, 38 ] e
DREBRRBE R ik K Y & AE BV A3, A NT-proBNP A
IR W IIREAN 4, 30 0] 2 S e 10 JULBE BB I 1) 58 i
RZS B O ST 173 % ejection fraction, EF) AJ BT
TS IT AL O ) i 1 0L AT M B2 2R N R i
£ BK B4 5 S 1 4> % b {H ( N-terminal pro-brain
natriuretic peptide to ejection fraction ratio, NER ) X}
STEMI & 56 4R 5l ks 722 7™ 1 # JE J2 MACE $50 0 47y
ERIATFE , {5 NT-proBNP /K F- Tt 5 C HIESE 5 MACE
KA A SE, HIKA CRP a0 LA AL 2 g A7 AR
I fER A2 T o WUEF SR BT bR CHR Rl NER,
e ZE WA, AT AR AEIR S | M g A 57 i F0 2
REAN 427K P-4 T M IF Al STEMIT J 1 . A B 58 i 5 ik
LTI STEMIL SR Wl RYER}, S50 A 545 CHR
I NER JKF-5 5 IR SR 22 Gensini P53 79 5 5 M2 H:
XF 222 BOEIR S kA A TG YT (percutaneous coronary
intervention , PCI) AR J5 Bt N & 4 MACE Ay Fiil 448
1 M&57H%

L1 #HEIEK
[l e 2019 4F 8 H—2021 4 2 ] 221 K7
S— BB W RHIGA 198 R A2 STEMT H 76 A B i

1432 PCL 1) 610 fi] J. 35 A BIFFE X5 42, AR i 32 B 49 1)
JE75 % MACE 43} MACE £0 Al MACE 4. 610 4
HBHAFERY 26 ~86 %, SEHHR (59. 66 +10.70) %, H
HrIE M 539 B, Lok 71 B, BE N MACE & . 22
PCI A J5 A Be 0 ] & A o0 g 3 o O IR PR AR 5 L P4
FE O HEBRE A BRSBTS . I ASRE: (1) B IR
KA O UAEBE 45 4 STEMI 2 WibR i s (2) AR i 33
%212 PCL; (3) Im IR BTk e 8 . HERRARUE: (1) dEE
TR A WU AL B BEAE 452 32 3 PCT R (2) ABEHi
R 7 8 1 2R R e R B 5 (3) Aot et
Uiy R o JFE A 7™ ) JEE A IS 5 o T 9 7 5
(4) BIHERFEREAS; (5) K IFBEMNE, &
WFFE L 22N R — R B B 2R By S A Al i
1.2 A&
Py A BTE ARG 32 212 PCL TR, RHiTHY
25T Sty B OBUBRATL I /A 2Y (B ) DL ARIER 5 el A% 7
SO RS B ) IR, ARG 25 Tk ol b 25,
FEARE BT 25 T AT I R I B oK R L AL T
i NIINES ) S | N R B DS D S K = T ]
supE SN TR eI SRR EIPOE 3 ¢ AN c 1S
% AE G K (body mass index, BMI) Mg 57 4  BETE
St (R s B B A0 B2 ) A SR (B s A
I s ) | e SR B L A BE YR i s (systolic blood
pressure , SBP) 479K [ ( diastolic blood pressure, DBP) |
OFR (heart rate, HR) S5 8}F, SEHG % kG B f b o 8 #
17292 PCI ARG AE LRGP IS 2 h WiE TR &
B JOK I AR AR . A3 45 i B [ CRP . 20 il ( white
blood cell, WBC) 3% . £ 41 Y ( red blood cell,RBC) i1
B 2L E H (hemoglobin, Hb ) | £1 48 J AR B 73 A 9 i
(red blood cell volume distribution width, RDW) | Ifil. />
#e (platelet, PLT) $1% ] | A A 48 b [ &4 JH [ B2 ( total
cholesterol , TC) . H il = BF ( triacylglycerol , TG ) K%
&4 [ IH [& % (low-density lipoprotein cholesterol , LDL-C) |
BEEEREAQME i ( high-density lipoprotein
cholesterol , HDL-C) . JR & (uric acid, UA) | [q) 52 e o
1% (homocysteine , Hey) | JLEF ( creatinine , Cr) 111 K b
HLIMAE (blood glucose, Glu) ] &E Il 46 b [ £F 4 25 11 )i
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(fibrinogen, Fib) #1 D — E{& ( D-dimer, D-D) ], NT-
proBNP FIAR J5 24 h PNIE{E L5 (B 1 ( troponin 1,
Tal) &%, AR 555 2 h N 58 0E YL IER
A RS EF $E., 112 CHR(CHR = CRP/HDL-C)
1 NER ( NER = NT-proBNP/EF) , J- Wt 4 & & B |y &
BV, 202 PCLIERAE A SCER , S A Al W s A4, 1t
18 HHUE R SE BT PORL L PCE AR 48 h
WL T I ZYNEYT T 255 58k, 0k ITA B PCL G
AR R) e A0 7 3 8 O TEPEAR 5 PR BE O 43R
15 ZErh BE NAET- 5 MACE 1 00 , AR AT B 25 1) J2
T %4 MACE 438 MACE 2 f119F MACE £,
1.3 FERPKER K Gensini 537

ST R S Dk I SR A . IR B Dk S 2
MR ZE 5 — BEBE O WL Il BE IR bR e 545 % 58 I,
FIT AT a3 ok A Judkins Y5 ARG 85 , BRI B Ik ak
RBPK AR, 5 A8 40 BT A2 A R B Bk i 5 .
A 5 [0 JE 5 I 23 1 S R 30 ik 0 B AN B 1, 1
2 ZH IR I R R R ) Gensini P43 R G811 5
TGRS BB
1.4 FitFEFRE

ILFH SPSS 26. 0 e 514X Bt #4720 B, IR 2S
IARTFEER L x + s o, WIALIA] LR F A 7 A AR
LR |1 SN TR -1 A = DG K A A QU B v Y LT

) [M(QR) 12575, Wi 1A) l %% F Mann-Whitney U
Ry 5 1 H07E R UM B, 4L ) LB R T X K
K, W L %5 R Fi] Bonferroni 4 5 1E 4 B /K ¥ 5 e IR
Sk 4AE Gensini PF-435 CHR A1 NER Z 8]k F £ It
2Pk 8] 9 43 75 CHR Ml NER 4 A 0 £ A £
logistic [ A5 43 #y H & 75 b 1 I STEMI & %% PCI
ARJGBEN K& A2 MACE [ R £, - 7E logistic [B] 15 1) 3
fit I, 2% ROC fh £k 7E4d CHR 1 NER J¢ H KA [
LXK STEMI S E 1 B2 N MACE [ BN 8. 45
636 5 149 SR FHSUMIAG: 36, L P < 0. 05 g 2% B 55

TR

2 #R

2.1 3JE MACE %1 MACE 4AlGKZ £ B
2. 1.1 fER A E

610 HIHFFEXF 2, JE MACE 2404kt 475 fi], MACE
L 135 5] (0 Sy 20 111 ] GO JEPEAR 5 31 4] O
45 36 3] (FAHAE 5 i) A= Hp T IR N BET 8 ) .
54k MACE 4[4, MACE ZHARHE B8 PR HUR A
BE vk HR B T+, i BMI, A B SBP 1 DBP {IXF
I MACE 4, 22 R H A St X (P <0.05), P4
TBAE BRI S G008 2 S A I A5 s I

RS H LI S B S AR, 25 R B S RE X
(P>0.05), 131,

F1 WA—MABLE

YE| 4k MACE 2 (n=475) MACE 41 (n=135) Xt P
BAE [n(%)] 422(88.8) 117(86.7) 0.484 0.487
R % 58.82+10.56 62.59+10.69 -3.642 <0.001
WA/ [n( %)) 337(70.9) 87(64.4) 2.097 0.148
YA/ [n(%)] 203(42.7) 50(37.0) 1.407 0.236
TG F MR [n(%)] 36(7.6) 6(4.4) 1.611 0.204
i ML 497 52/ [0 (%) ] 32(6.7) 11(8.1) 0.320 0.572
M A 55/ [n(%)) 359(75.6) 98(72.6) 0.499 0.480
LR 52/ [n( %)) 210(44.2) 58(43.0) 0.066 0.797
Wi H2/ [n(%)) 91(19.2) 42(31.1) 8.810 0.003
BMI/(kg-m™) 24.77+3.26 24.14+3.14 1.985 0.048
SBP/mm Hg 125.44+20.46 116.91+25.32 3.594 <0.001
DBP/mm Hg 75.69+14.22 71.28+14.82 3.148 0.002
HR/(¥ min™) 75.05£12.50 85.23+19.96 -5.621 <0.001

71 :1 mm Hg =0.133 3 kPa,

2.1.2 SEEREA A AR

54k MACE 4 v, MACE 41 CRP \WBC .Cr .Glu,
Fib .D-D F1 NT-proBNP B . 7} | ifif RBC . TG F1 EF B
WM, 25 BASITFE X (P <0.05), W4
RDW .PLT . TC ,LDL-C  HDL-C ,UA ,Hey FIU&{E Tnl =
17 ng/mL 85 U155 L AR, 22 R G L (P >
0.05), %2,
2.1.3 GRS AR K BRI OB LA

59k MACE 4 It %, MACE 4H ) Gensini P43 .
3 S VA b7 A AT P B8R A SCERAN O S T

5, (EBE R A AR ] BFEAR (P <0.05) o PI4LILEL, 2
SOWZE AT SCRAAAR ALAT 28 B R 3l ik s oA I 4
I A (percutaneous transluminal coronary angioplasty,
PTCA) R Hpdly i il A 1 58 4 1L iz 5 2 1) b9 e e 1t
FIES (P >0.05) o 2593677 Jr i, MACE 24 Fp A J
R 2 T AE MACE 44 (P <0.05) , B w] PEAf
SRS TR RS ERIS B TT 225 B S AARBE AR | M4
B K AR A A 1] 7R B R K A T 2 AR L 7R 45
W RE I RLE M W] e ge 17 22 5% (P >0.05) , WL
%3,
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®2 WMAIBREWRELE

HH 4k MACE 41 (n=475) MACE # (n=135) X7t P
CRP/(mg-L™) 10.39(19.99) 86.93(110.12) -12.341 <0.001
WBC/(x10°-1L) 10.46+3.24 11.61+4.31 -2.883 0.004
RBC/(x107-1") 4.84+0.54 4.63+0.60 4.014 <0.001
RDW/% 13.22+0.82 13.37+0.80 -1.800 0.072
PLT/(x10°-L™) 191.45+68.65 188.52+77.42 0.424 0.672
TC/(mmol - L") 4.54+0.99 4.34+1.30 1.706 0.090
TG/ (mmol - L") 1.51(1.31) 1.14(0.79) -4.472 <0.001
LDL-C/(mmol -L™) 3.03+0.78 2.92+1.05 1.082 0.281
HDL-C/(mmol - L") 1.00(0.31) 1.01(0.31) -0.056 0.995
UA/(pmol - L") 351.49+94.70 368.79+108.95 -1.810 0.071
Hey/ (pumol - L™) 16.95(13.43) 17.59(13.95) -1.113 0.266
Cr/(pmol -L™) 68.00(17.00) 79.00(31.30) -5.029 <0.001
Glu/(mmol - L") 6.61(2.84) 8.35(5.46) -5.442 <0.001
Fib/(g-L™) 2.64+1.02 3.22+1.57 -4.044 <0.001
D-D/(pg-mL™) 0.45(1.10) 0.79(1.54) -3.887 <0.001
Tnl=17 ng-mL ™"/ [n(%)] 238(50.1) 73(54.1) 0.663 0.416
NT-proBNP/(pg-mL™) 1.360.00(1 358) 5290.00(6 270) -11.675 <0.001
E¥/% 53.78+5.49 45.01+9.46 10.283 <0.001

R3 WMABRIKHEERATX

e AR 2 ks A8 B IR 9T 3k MACE 41 (n=475) MACE 41 (n=135) Xt P
95 28 SCH [n (%)) 10.841 0.004
1 210(44.2) 49(36.3)
2 159(33.5) 37(27.4)
=3 106(22.3) 49(36.3)°
Z IR [0 (%)) 265(55.8) 86(63.7) 2.695 0.101
Gensini W-43/4y 26.00(40.00) 64.00(57.00) -7.092 <0.001
1l 32 5 7
Bk [n(%)] 148(31.2) 22(16.3) 11.550 0.001
BN [n(%)] 459(96.6) 131(97.0) 0.000 1.000
A 1.52+0.96 1.87+1.27 -2.970 0.003
ST AN [n(%)] 167(35.2) 62(45.9) 5.198 0.023
4T PTCA/ [n(%)] 16(3.4) 4(3.0) 0.000 1.000
A 1/ [ (%) 182(38.3) 59(43.7) 1.277 0.258
I3z F 3 5E 42/ [n(%)] 350(73.7) 99(73.3) 0.007 0.935
N Z5%01 [n(%)]
XU 1L/ 25 100(100.0) 100(100.0)
o] ] DC bR 100(100.0) 100(100.0)
SAMEAK B 109(22.9) 29(21.5) 0.129 0.719
B il 16 366(77.1) 106(78.5) 0.129 0.719
fbiT 25 100(100.0) 100(100.0)
B 32 1 BH i ) 362(76.2) 113(83.7) 3.425 0.064
ACEI/ARB 279(58.7) 74(54.8) 0.663 0.415
zSl 131(27.6) 109(80.7) 124.493 <0.001

T - ACEL Ifl 8 R TR R AL B 70 ; ARB, 1 8 R 7K 3R 1 SZ AR BEA ) 5~ SIS A R W BT AL LI A AL =3 ST a8 Lol B 22 5, « = 0. 05,

L5 20 Bonferroni YK IE o
2.2 3JE MACE %871 MACE 2B CHR #0 NER b3
MACE ¢ CHR FI NER {3 %5 T 3F MACE 4
(86.53 vs 9.84 F11118.54 vs 24.56) , =2 H 511+
B X (P<0.001), 034,
2.3 CHR 71 NER 58K ARETCEEEXR
2.3.1 K[ CHR 1 NER 4341 6] £ 32 9 45 1 f6i] 5
Gensini P43 L3¢
e BT A AT G 4% CHR h A28 (13. 84) 73 Ry i

CHR 41 #Iik CHR 41, ¥ NER {7 % (30.82) 43}y 5
NER 4 FIik NER 41, 73 51 bt 55 9 21 1) e 1R 3l ik 22 2
g A8 K L 9 R0 R AR B K s A8 Gensini I 43 25 5
gER R, 5 CHR Ml NER {4 41 L %5, &5 4y 4l
AR BN WK AE Gensini P43 B g Ft 55 (P <0.05) o 1fi
= CHR A5 NER 20 2 309748 Lk 5] 5 CHR Fl NER
MadHE LG ¥R (P>0.05), L% 5,
%6,
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%4 4 CHR #0 NER 5453 Eb
2551 B (n) CHR NER
4 MACE £ 475 9.84(18.49) 24.56(28.29)
MACE 41 135 86.53(108.70) 118.54(153.27)
Z -12.186 -12.122
P <0.001 <0.001

2.3.2 CHR F1 NER 554K 3 Ik Gensini #F43 11 2 70

e 1 147

4 CHR F1 NER DUS T3P AE R sl A7 58
S I L S BMI . 5 LI BB
§ \LDL-C \HDL-C \TG \Glu }% 2 5295 4% LU A9 554 4 H
WA ZITCERAE RIS Hr . 4558 B8 CHR (NER F
£ A 5k Kk A Gensini PR H A LIER R,
LSRR X (P <0.001) LA 7,

£S5 7AF CHR SHZZHEILF]E Gensini iF53 L

iH % CHR 41 (n =305) = CHR 41 (n =305) X’z P
LW/ [(n(% ) ] 173(56.7) 178(58.4) 0.168 0.682
Gensini 743/ 4y 23.00(39.50) 40.00(60.00) —5.479 <0.001

%6 A [ NER HEZFHREZLLAS Gensini {53 L

iH {8 NER 44 (n =305) 15 NER 41 (n =305) X’z P
%A/ [n( %) ] 166(54.4) 185(60.7) 2.422 0.120
Gensini 43/ 43 21.00(38.00) 44.00(60.00) -7.550 <0.001

®7 ZuLHELEESNR
Gy B Frifiis bt 2B t p VIF
CHR 0.103 0.028 0.170 3.741 <0.001 1.463
NER 0.059 0.015 0.182 3.923 <0.001 1.521
ES a1 15.591 3.121 0.196 4.996 <0.001 1.081
2.4 It EE logistic @A Fo i) i iz i e 4 L A B e B B 52 A4k BHL Hip

DL STEMI £33 Bt S [H] J& 75 & 4= MACE iy A 25
i, 0 CHR I NER 5 5 ¢ AR08 O s PR 5 L5
7 P G s TR i i A7 s BMIL 35 IfiL He 52 b
JR¥% S \WBC .RBC .PLT LDL-C \HDL-C TG ,UA Hey .
Cr.Glu . Fib D-D . Tnl =17 ng/mL [ Hf]. A 5% SBP.,
HR R BNk Gensini 143, 2 395 48 LA | Be il 5 12

R LA 5 K 2R P AT o R 1 A K 5K R T A2 AR
TR R PR S AR A B TR TS BEAT logistic [B] 1973
B, AR s R CHR (i NER A1 IBEDL Glu K- T+
o0 H I STEMI (35 2012 PCT R 5 AE B i 1) % A2
MACE p 57 @ B [N 3R, i s R R 500 96 97 2 4 2R
MACE pfR4 P2, WAL 8

&®8 ZiLEEXE logistic B35 17

Ap i B FRAfEIR Wald OR 95% CI P
CHR 0.021 0.004 34.103 1.021 1.014 ~1.029 <0.001
Glu 0. 100 0.045 4.930 1.105 1.012 ~1.208 0.026
NER 0.011 0.003 11.985 1.011 1.005 ~1.017 0. 001
FIPR 7 —1.445 0.348 17.220 0.236 0.119 ~0.466 <0.001

2.5 ROC HiZiTf4 CHR 71 NER B Z—EBESHl
MACE #¥#&

24l ROC #2843 ¥ 2.7~ , CHR il B¢ iy MACE
£ T 15 F2 ( area under the curve, AUC) Jfy 0. 843
(95% CI10.812 ~0.871) , #k A {H M 23.904 8, £ gk
R 79.26% , FE SR 76. 42% ; NER il MACE 19
AUC 3 0. 842 (95% CI 0. 810 ~ 0. 870) , &% 5 {H
67. 111 1,84 69. 63% , ¥ T4 88.42% ; — &
BCA T MACE /9 AUC 24 0. 875(95% CI 0. 846 ~
0.900) , Rt R 78.52% 45 SR 84. 42% , TLIA 1,

3 it

STEMI St — M i BEHL A 24 S AR TE B 2k
TR, B A 2 R R | IF RRE KRR
PET- A M T 22 25 % 5. HOAT PCT 2 4 STEMI
(9 BT T B, AR A 1R 2 0 3 e 4 e 1) & 2k
MACE™', T4 0T 40 JC 01 3E 4 STEMI M % % 4
MACE KUK 46 b5 B EE I R X IR
FEW SRR A VERS b , 191 4 T s 40 5 98 0 i L
{HL \BAAZ 20 5 96K £ 200 P HEAEL VPT84 e EU i 4
X 2k LR BE H 6 0 9 &k B MACE A5 7R 4 1 191
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TR fE X S S bR A0 i K O S S i 46
PEARAS , A BI04 A6 0 48 PF 73 L AR O DI REHE A
EZAZ B 1 G 8 br CHR F1 NER SR Z5 & PE Al
STEMI fE & T . 45542~ CHR fil NER 55k 8
JkgAE Gensini 743 5 26 Pk &R, H Y& KA BE N
MACE iyt fa s R 2 . $27R B STEMI 9 1% (134
W I E, S M SO I A S RO ) BB R I 0 8
JnEE, CHR A1 NER W] H. AR 47 1o 9F £ STEMI i 3%

100
80

601

AL/ %

40 H

20

1 1 1 1 I
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