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Abstract

Objective: To investigate the correlation between MHR and NLR and SYNTAX score in patients with
unstable angina pectoris (UA) of different genders. Methods: A total of 400 unstable angina pecto-
ris patients were diagnosed by coronary angiography (CAG). The high-risk group and low-risk
group were divided according to the SYNTAX score. Age, history of hypertension, BMI, gender, di-
abetes, hyperlipidemia, triglyceride, heart disease/heart failure, total cholesterol, cerebral infarc-
tion, smoking, high-and low-density lipoprotein, creatinine, uric acid, cystatin C, white blood cell,
NLR, and high blood pressure were respectively collected and compared between high- and low-
groups. The correlation between serum MHR and NLR and SYNTAX score of male and female pa-
tients was analyzed according to gender grouping. Multivariate logistic analysis was performed to
detect the risk factors of SYNTAX score in male patients with unstable angina pectoris. Receiver op-
erating (ROC) curve was used to analyze the SYNTAX score of patients with unstable angina pectoris
predicted by NLR and MHR alone or in combination. Results: Male proportion, smoking history, uric
acid, NLR, MHR, and LVEF were statistically significant between high- and the low-SYNTAX score
group. In the further analysis, the history of diabetes, hyperlipidemia, cerebral infarction, smoking,
triglyceride, uric acid, cystatin, NLR, LVEF and MHR were different in the low- and high-SYNTAX
score groups in male UA patients. However, smoking, creatine, and LVEF (P < 0.05) were different in
the low- and high-SYNTAX score groups in female UA patients. Multivariate logistic analysis revealed
that LVEF, smoking, NLR, and MHR were risk factors affecting SYNTAX score of male UA patients.
The area under ROC curve of NLR and MHR to predict SYNTAX score risk was 0.645, 0.728, 0.759,
and the prediction effect of combined NLR and MHR was better than that of a single index. Conclu-
sions: MHR and NLR are correlated with SYNTAX score in male patients with unstable angina pec-
toris, and the combination of NLR and MHR has certain value in predicting SYNTAX score risk.
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1. By

Mg Mk, RS2k AN ERFz—, FEPSHFEZ M E30 kR 1k (Acute coronary
syndrome, ACS). ACS & —Fh 2tk ColUAEE B I, 8% e IREh Bk e s 51, O I8 209
e 20E . BAFEAFERLOZIRUA). HE st Bh s AL UAEAT st B da m 2L O WIIZE[L] [2]. Afae i
SOV A A O UL B B 7™ E PR A e 3 A (T Rz —

B T M v P A E 1 AR T B LB (MHR) & — AN B S BB 2E F e B RAS AR £, Fi 4 1E MHR
5 ek Jik 93 AR R AL O L AN R SRR 9 [3]. HR PR 41 Al S 9k E2 41 B B A (neutrophil to lymphocyte ratio,
NLR)IT A% BRI T O A T, NLR BTV g EEALAAR 2ORE R FE IR AR, 5 7etCod 7™ B R A 8 TR AH OC
[4]o NLR 1 MHR 8T X4 ACS i e 2L B3, H FHEPA X T ACS B2y B A & m i
JREEFIRR S BE, v T ACS HiB2 I, BRI SAHANMMES]. NLR F1 MHR 5 564K 20 ik s 22 1) AH 5GP
CEW 2 M FIESL, REAMWRREFME, TIHFES . SYNTAX VP40 & — R 05 48 (1 5 s 52 0P o
ARG, FAEARB B 1 A ATy, T2 T B RS R AR ) AR, TS R
O ML 5 2R [6] AWTFEHRET SYNTAX 155, IRIFAR E MOS0 &3 LG T NLR A1 MHR 571K 3)
ik 73 738 (A P 7 EL AT P R S e o

2. AMERE
2.1 WHRMR

AW ST B 2 A B 2021 4 1 A 2 7 A T 8BRS 8 2R e O U W RMERT 1) UA B35 400 ],
o B 240 5, Lotk 160 ), FHI4EES(61.07 £9.23)% . I NFRAE: HEYE 2016 SEISWE R, ABRERL
AR RLLSR B BT RSk 52 (Coronary angiography, CAG)f& . 2 UA, %
BIT IR, CAG 45 F i /0 4 0 55 W RHEI B ERAR B L BB ImEAT 05 s B T Ih B Th LA B & 15
A brgE BB . HERRbRUE: ORUR. SERMEOIER . M E OB . OERRS RS EHA
KA QNI R SR R B E R .

2.2. BEIGKER

TSR B R . Se. RE. SRR BEEZE. WO s KPR S RS S A
Jik R AT I RO AR AL FR A, BFE: Aip. TPrEkgniE. RN, SRAZAIE. SRR, Hih
=g REERRED . S EREED. MIRER WIEFLL K CAG 4554 . il tH 515 H B4 i =45 2 (Body Mass
Index, BMI). MHR.NLR 2845 LA AEE A 0ozl 1 45 5 (O %2 5 1f1 /3 %X Left Ventricular Ejection Fraction, LVEF).
2.3. BBk ERAR

H 2 Z45FE 1 EIRERA K& UL B0 P RHER T 2440 W8 52 el IR B ik LA 1 450 . AR e IR 20 ik
IEFRCEE A, KR Mk (http://www.syntaxscore.com/) TH 4 SYNTAX 14, &R 2 4 FiEEbl B4
= A%

2.4. SYNTAX JE4434H

HRIE SYNTAX 50 # NSTE-ACS 4838 7 4% G (0~23) Al = [ R 4H.(>23), WK G4 AN = /G 4H.
FEL R [ I 2= 5 DL R AT SYNTAX 14 AH S R 25

2.5. gLt
N SPSS 20.0 B4 #EAT S 10T . 11 E BRI A Shapiro-Wilk ¥R AT IEASTERLR, FF& 1B 1)
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HHEZORER ] mean + SD o, 15 SR A BORI DU /3 Bl B R, ¢ RG56 Bkl 2 £ (Mann-Whitney
Test)HEAT 4L IA) 22 5 Ll #4 R L IR T AU 30 s M DR R TR B0 sl A S 80 50 /0 M 2H IR 22 57 . AR B A
KMo HT, SRFH Pearson AHIC/ b (AR &L 9 IEAS 40 4) B Spearman AT, BRI R & L AR
HEAMAN LN E Logistic [F1)5, WUl P < 0.05 PG Siil 24 % 5

3. &R

3.1. SYNTAX R EMS AR L IR

A TGN RAREDIN 400 )57, Horp 554 240 441, Lk 160 #1. SYNTAX V55 i fi 2
(1) 55 M EL A AR 0 s A M 20 22 7 2 3 (P < 0.01), =@ 4K PRIR, NLR, MHR 2.3 15 TIK /G 2 (P < 0.05),
SYNTAX /MK SELL) LVEF Bl & T E4L(P < 0.01). ££&, BMI, Mk, &g, &0, i,
Hah =g, SHEE, RFERES, U, R, B4RE SYNTAX WEHLEAMEaA LS i

ZREE D,

Table 1. Comparison of baseline data between low- and high-risk group for SYNTAX score
#F# L. SYNTAX T REANSEEELER LR

T fRfELH(n = 187) a4 (n = 213) ZItIX? P
S 60.352 + 7.659 61.353 + 8.342 -1.546 0.109
BMI 24.561 (22.470~27.231) 24.472 (22.542~27.301) -0.764 0.465
S 96 (51.34%) 64 (30.00%)
531 28.902 0.000
5 91 (48.66%) 149 (70.00%)
N N 78 (41.71%) 85 (39.91%)
= I E 0.895 0.339
H 109 (58.29%) 128 (60.09%)
T 119 (63.64%) 129 (60.56%)
BRI 0.682 0.441
H 68 (36.36%) 84 (39.44%)
N T 147 (78.61%) 161 (75.59%)
i L 0.875 0.401
H 40 (21.39%) 52 (25.82%)
N T 140 (74.87%) 160 (75.12%)
SRS LS 3 0.205 0.742
H 47 (25.13%) 53 (24.88%)
} b 145 (77.54%) 156 (73.24%)
ki 58 1.112 0.409
rey 42 (22.46%) 57 (26.76%)
b 170 (90.91%) 150 (70.42%)
W 40H 42.460 0.000
H 17 (9.09%) 63 (29.58%)
H i =H8(TG) (mmol/L) 1.410 (0.900~2.235) 1.481 (1.030~2.303) -1.087 0.309
S JEIE EE(TC) (mmol/L) 4.324 (3.465~5.238) 4512 (3.29~5.202) -0.232 0.793
B (= N
fi# R AR 1 (LDL-C) 2.398 (1.740~3.128) 2.562 (1.807~3.214) -0.903 0.410
(mmol/L)
JULEF(CR) (umol/L) 67.825 (54.541~77.782) 65.002 (56.823~81.902) -0.089 0.945
SRER(UA) (umol/L) 322.000 (261.809~388.209) 350.000 (283.790~413.057) —3.609 0.000
Bt C (Cys-C) (mg/L) 0.895 (0.798~1.029) 0.934 (0.800~1.110) -1.798 0.064
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(141 (WBC) (10°/L) 6.960 (6.248~8.530)

NLR 2.059 (1.499~2.842)
LVEF (%) 60.024 (55.011~61.000)
MHR 0.428 (0.297~0.549)

7.208 (6.169~8.410)
2.531 (1.898~3.340)

58.670 (52.408~60.012)

0.449 (0.348~0.578)

—0.716
—6.009
—3.646
—-3.023

0.473
0.000
0.000
0.002

3.2. FEMHIFABERLLEERED SYNTAX S S RHER ST

R TR ATE SYNTAX WM f s G 47 7E 38 22 5 . A T 3t B IR B ARSI
SYNTAX ¥ IR R, 42BN AH, 70 nlir S el b SYNTAX P i 2 et 45251
JRER, PEAIER, NLR,
SR T ik BE AR
SYNTAX V5340 i 2 e dabr, AR, AU A LVEF fEES 157 % 7 (P < 0.05).

W, BEEAREMOLEEE PR, s, WO, O, Hh =k,
LVEF 1 MHR 7£ SYNTAX WM KfGHME GHAAESG T %ER R 2). £ 3

Table 2. Difference analysis of SYNTAX score grading in male patients

# 2. BHEEED SYNTAX IFEXDRHESMEST

Bl ffadd Rfad Z/t/X? P
ERE 61.602 + 8.796 62.451 +9.125 -0.154 0.867
BMI 25.952 (24.040~28.265) 25.989 (23.867~28.612) -0.400 0.689
N I 91 (48.92%) 123 (41.84%)
= 1R 2.317 0.128
H 95 (51.08%) 171 (58.16%)
¥ 133 (71.51%) 181 (61.56%)
B PR 4,976 0.026
H 53 (28.49%) 113 (38.44%)
o T 160 (86.02%) 221 (75.17%)
= LI 8.194 0.004
H 26 (13.98%) 73 (24.83%)
N T 147 (79.03%) 210 (71.43%)
SOV BE 3.456 0.063
H 39 (20.97%) 84 (28.57%)
) ¥ 162 (87.10%) 212 (72.11%)
i R 14.873 0.000
H 24 (12.90%) 82 (27.89%)
¥ 153 (82.26%) 173 (58.84%)
W A 28.664 0.000
H 33 (17.74%) 121 (41.16%)
Hith =g (mmol/L) 1.285 (0.883~1.963) 1.480 (0.990~2.320) —2.434 0.015
A IE [ B (mmol/L) 3.930 (3.338~4.823) 4,245 (3.335~5.140) -1.209 0.227
I £ iR 25 2 (mmol/L) 2.325 (1.695~2.943) 2.395 (1.750~3.090) -0.700 0.484
JULET (umol/L) 68.000 (62.000~77.000) 69.055 (59.970~81.085) -0.335 0.738
JR(umol/L) 331.500 (279.250~401.135)  355.500 (288.500~425.250) —2.466 0.014
JBE3IER C (mg/L) 0.880 (0.790~1.000) 0.930 (0.820~1.060) —2.286 0.022
F1 4 (10%/L) 7.050 (5.948~8.515) 7.055 (6.118~8.503) -0.643 0.520
NLR 1.791 (1.427~2.465) 2.600 (1.967~3.376) —8.555 0.000
LVEF (%) 60.000 (56.000~61.000) 58.780 (52.333~60.073) —2.992 0.003
MHR 0.437 (0.300~0.556) 0.473 (0.375~0.610) -5.901 0.000
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Table 3. Difference analysis of SYNTAX score grading in female patients
% 3. LHEEEP SYNTAX IFH S RERES

TE R4 A Zit/X? P
ERE 62.866 + 9.011 64.448 + 8.949 -1.684 0.092
BMI 25.459 (23.386~27.608) 25.593 (23.394~27.610) -0.095 0.924
& 68 (36.17% 44 (33.33%
i IMLE ( ) ( ) 0.274 0.600
A 120 (63.83%) 88 (66.67%)
\ T 98 (52.13%) 70 (53.03%)
B PRI 0.025 0.874
A 90 (47.87%) 62 (46.97%)
T 128 (68.09% 95 (71.97%
75 1t ( ) ( ) 0.554 0.457
A 60 (31.91%) 37 (28.03%)
N o 123 (65.43%) 92 (69.70%)
SO O TE 0.642 0.423
A 65 (34.57%) 40 (30.30%)
& 121 (64.36% 97 (73.48%
i ( ) ( ) 2.972 0.085
A 67 (35.64%) 35 (26.52%)
¥ 178 (94.68% 124 (93.94%
WA ( ) ( ) 0.080 0.047
H 10 (5.32%) 8 (6.06%)
Hith =Es(mmol/L) 1.630 (0.990~2.483) 1.415 (1.065~2.073) —0.935 0.350
2 1B [ B (mmol/L) 4.445 (3.623~5.468) 4,570 (3.520~5.273) -0.003 0.998
I %5 5 i A% A (mmol/L) 2.475 (1.743~3.123) 2.545 (2.005~3.250) -1.070 0.285
LT (umol/L) 65.380 (51.393~79.295) 60.000 (49.000~75.600) -1.629 0.103
JREZ (umol/L) 322.915 (253.185~377.458) 339.425 (277.000~381.158) -1.315 0.029
eI C (mg/L) 0.915 (0.803~1.060) 0.925 (0.790~1.068) -0.214 0.831
140 (10%L) 7.110 (6.090~8.333) 7.325 (6.248~8.203) -0.416 0.677
NLR 2.440 (1.714~3.162) 2.385 (1.779~3.223) -.0.039 0.969
LVEF (%) 59.405 (54.325~61.000) 58.795 (52.413~60.000) 2171 0.030
MHR 0.410 (0.293~0.540) 0.398 (0.285~0.509) —0.728 0.466

3.3. FRMANFAREMOLBBEEN SYNTAX W ESHEXMES T

B SYNTAX PR S fg . R, IAE. o, Hih=Eg. JKER. BEHIE C. NLR A1 MHR
IEMZE, T LVEF(%)5 SYNTAX ¥4 2 k. ELtEEE T, SYNTAX PF45 W AR AN PR ER 1EAH <,
5 LVEF fi95(% 4). BYEHEEF, SYNTAX WA ELMMKR R, TSt B8R iHE B b

BRI .

Table 4. Correlation analysis of SYNTAX scores for men and women patients

4 BN EEN SYNTAX IFSHEX M D

Bl B ECQ i
A h R P R P
G 0.023 0.580 0.046 0.453
BMI 0.032 0.435 -0.036 0.542
NS 0.049 0.210 -0.001 0.990
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B PR 0.124 0.005 0.026 0.661
e 1 i 0.169 0.000 -0.028 0.619
T TE 0.138 0.002 -0.028 0.639
Jii R 0.205 0.000 -0.075 0.149
AR 0.230 0.000 0.029 0.044
H it =5 (mmol/L) 0.145 0.002 -0.015 0.827
S JIELE B (mmol/L) 0.058 0.209 -0.021 0.669
i % BE i B2 1 (mmol/L) 0.036 0.433 0.028 0.602
JULEF (umol/L) -0.003 0.960 -0.083 0.110
SRR (umol/L) 0.140 0.002 0.093 0.044
E4ZE C (mg/L) 0.126 0.005 0.006 0.891
140 1 (10%/L) 0.038 0.387 0.066 0.228
NLR 0.389 0.000 0.039 0.424
LVEF (%) -0.152 0.000 -0.161 0.004
MHR 0.189 0.000 0.000 0.985

34. BEBEFMERENERER

R 8 22 S PR AG 06 5 SR RAH S 5 IR, o = U AR B G logistic B, 5 LR R A, NLR, LVEF,
MHR J& 520 B AT 2 O 3 SYNTAX #E4rHIfals: K & (3% 5).

Table 5. Analysis of risk factors for vascular stenosis in male patients

F#5 BUHRETMERENRKRERSH

A B S.E. Wald P OR (95%Cl)

1 g 0.619 0.370 2.943 0.079 1.850 (0.910~3.792)
I R 0.849 0.301 8.024 0.005 2.401 (1.305~4.303)
NLR 0.869 0.148 31.142 0.000 2.400 (1.769~3.302)
LVEF ~0.040 0.016 5.6904 0.018 0.957 (0.930~0.989)
MHR 2.242 0.769 8.418 0.038 9.392 (2.069~41.870)
W 4.602 1.340 11.792 0.001 97.301

35 BUARELLBESE ROC &M ME

Z:H ROC HiZk, 755 NLR F1 MHR Fiill SYNTAX $F5 1 £k N FA(AUC), Z0#rEon(# 6), ML
Bt NLR A1 MHR Fl 53 A Fa e PO 80 SYNTAX 34, BE4 NLR 5 MHR T 2R i1 AUC, Rk

B, Rt SR A R 3 (P < 0.01).

Table 6. Efficacy of MHR and NLR in predicting the SYNTAX score
3 6. MHR #1 NLR FUU S M ARFRE M D8R SYNTAX T4 HISHRE

AR i1 NTET 2 S 7 2 P P 95%Cl Cut-off R R
MHR 0.645 0.024 0.000 0.590~0.711 0.358 0.807 0.420
NLR 0.728 0.022 0.000 0.685~0.780 2.101 0.689 0.668
MHR + NLR 0.759 0.021 0.000 0.724~0.808 0.638 0.646 0.771
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4. g

AREM QSRR R, TGRS —i 0 B E AW AT S UG A R R . B
B2, AR R 1 43 2 A2 30 T 52 1R A= Wb s P SR T ARG, T A 2880 e AN R PR Do 80 R
I R4 R

B ik S R R AN R O R AR BRI A, P R P IR A S B A M OB, TR RE R TR
PR LA A B 0L P T 43 D [ R A B DU R B T SR R AL R R ) — B 43 [7] [8] - 2N RGE R B B
AN BB FERE AL AR G4 5, AT LTSI O ifiL 5 44 [7] [9] [10]. Nozawa %5 A3 #T 1 90 5l 2tk
UUREZE B8 A2 S ARIBE U 7 A H I IS A A 45 2R, R PR 0 2, IRPUARRA (LR, 2
DRI 25 7 AT S 7 2 7 1 1) B A 00 B -4 0 A m o B ks e [ 1] o vy %85 P55 5 2 10 L[] B (HD L-C) T i i3k 1f v
IR, T8 o Jo 6] 240 A LA B 50 Jk s AR A R e v ) UL [T 152, 3 38 0 P90 A B A i AR R M 42 [ 12] [13]
HDL-C ] FH1E A% 40 M 34k 1) B R A P S AR AT A%, 0o JIF [T e o, 3 T o R B 248 PRI 4% R S A
PER, MR 25Tl B FERE AL AR [12] . R M0 R o I A% 4 3 n Fl HDLL-C B&AIS, [R5
A0 HDL-C 25 T ik FERE AL AN O %[ 14] [15]. MHR KA A 11405 HDL-C /K-F 3
GO R IR 2, Pl F R T e IR 3 Bk A FEFE[16] [17]. Oylumlu M %5 AR 3 MHR A1k B4 A
1A AZ A A EAE W] LTSI B e S k27 A AR R KA T 3 [18] . MHR AN 50 ik LB IR AL T TH A 55,
Xof— M NBESE T Ze A — 8 I TR EL[19] -

NLR & T AN RAE IAMA @A i be e, 2 —Fh BRI L5 53R 13 0012 438 F I 9 A 640,
NLR {5 5 =5 2 Rk LA 20 SR BRI 21 [20] [21]0 NLR B AT DATFIN 2 o ik 252 0F 5 O 2 3 DA B
AR IAMAET 2, 5 GRACE Ml SYNTAX V4 A 1R FIAH G [22] [23]. #b4h, 5 E4f s e
L AN B AR G, NLR BRI BAME N, S8 C MV E EF2M[24]. £—TEE st Bdfm alk
TERKZEAIERT T, = NLR {H5m SYNTAX PF4r R 1K [25]. Arbel % A 734 1 3005 fil4% 52 itk 50
Jikids 52 B i A i A K, 45 SR RN NLR S5 7aE 0% ™ S FE A 3 4E 75 Aoz M1 95 [26]. NLR #%) 32
T ACS 2B AEbr £ 4[27] [28] [29]-

HAr o Z MR E MHR, NLR 5 SYNTAX P4 [AHI M . Akboga 2524354 1229 {51 et iR 3 fik
PP BB NEAVE SYNTAX PE4, & SYNTAX W4 MHR 3175, MHR 5 SYNTAX /> &
BE IEMSE, 2T SYNTAX P43 & 19— M7 AR 5 [30] . Kundi 252535 (R 70 2 IS4 5L, BT MHR
Efzoe v il ACS B 1 SYNTAX P48 BIEA OG[31] . AHF 58 & B MHR AT NLR 7E SYNTAX P45
K AR E AR R 25, JFHA SYNTAX P 856 2R MHR FI NLR 7EAS[F] #4510
5 SYNTAX P4 HetE &3, MHR Al NLR 5 SYNTAX 35 HIAH S B PR e ik, 78 Bk A fa e
PO 2 % MHR A1 NLR J& SYNTAX VP4 MO fE G R &=, e Ltk B v IC B E M. F1 Xu
LN ALER—, MHR 5 SYNTAX PP/ XAE 5 PR E It O SR AEE IEAHOGOR R, AU B AR
7€ B b o B i SYNTAX PF0 A TRINATME[32]. Pan 45573 KL NLR 5 551 b RSl ke 3 i)
SYNTAX P/ AHG, & B3P el O (7 fes B IR 3 AT R 7, T 5 e M e 0 [33]. ti T S e F e M7
PEBER . P RNRFE T AR 22 5, ANFEVERN e O B BRI, PEBER . e IROBRRIE . AR R
RE&EEFIRATHESEH MHR. NLR TR 2 57 .

5. &g
g FRTR, MHR Al NLR 5 ARFa & ML SR % SYNTAX WA, —F BB T2 ks 42
TR AT B B X
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