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H - 3 A% 40 e / 5 2 5 B4 (monocyte-to-albumin ratio, MAR) 5 &4 & ik &5 &-iF (acute coronary
syndrome, ACS) & & i kR 25 = B RE E Ao E, IR BI o BIRERME. ik 4942345
ACSEE, REGensiniiFor Ak BHE SN TESIFERLHKFREL. RASpearmantfS i K
K &ML F & LogisticE IR IR MAR S KRR ERE KX R, BT ZAE TEREROC) #1 4R
TREMARE L K BEA & G fa R /0 T B kR R PRk RE . S5 R : T EERREAMARK FEER
FIE™EH(11.81vs.9.64,P<0.001), EMARIUMiH#H, GensinidF2#% (P for trend <0.001).
Z R & LogisticHHER, MARS & IUA14H (Q4) K7 Bkwk2E KUK B Q114 in56% (OR = 1.562, 95% CI:
1.280~1.907,P<0.001). ROC/ TR, MARBL A4 EME R BERA TN BEE(AUC=0.663 vs.
0.624,P<0.001). £if: MARKFS5ACSEE BRRERERMVLIEMERX, BRREEARRERE
IR E I E R OR R RIRGIRE S, R HIERRED S B R AR ENHME.
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Abstract

Objective: To investigate the association between the monocyte-to-albumin ratio (MAR) and the se-
verity of coronary artery disease (CAD) in patients with acute coronary syndrome (ACS), and to
evaluate its potential value in assisting risk stratification. Methods: A total of 4234 ACS patients
were enrolled. Patients were divided into severe and non-severe CAD groups based on the median
Gensini score. Spearman correlation analysis and univariate and multivariate logistic regression
models were used to explore the relationship between MAR and CAD severity. The predictive value
of MAR alone and in combination with traditional risk factors for severe CAD was assessed using
receiver operating characteristic (ROC) curve analysis. Results: MAR levels were significantly
higher in the severe CAD group compared with the non-severe group (11.81 vs. 9.64, P < 0.001), and
higher MAR quartiles were associated with higher Gensini scores (P for trend < 0.001). Multivariate
logistic regression analysis showed that patients in the highest MAR quartile (Q4) had a 56% in-
creased risk of severe CAD compared with those in the lowest quartile (Q1) (OR = 1.562, 95% CI:
1.280~1.907, P < 0.001). ROC analysis demonstrated that combining MAR with traditional risk fac-
tors significantly improved predictive performance (AUC = 0.663 vs. 0.624, P < 0.001). Conclusion:
MAR is independently and positively associated with the severity of CAD in ACS patients. Incorpo-
rating MAR with traditional risk factors may enhance the identification of severe CAD, suggesting
its potential value in clinical risk stratification.
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1. 51§

SV Ik 5 A AiE (acute coronary syndrome, ACS )i 3l ik 5 FE A A4 BE S R B A= 0l 5 | R IR IR S, FL
JRERATLIPS B 98 RE B0  SE AL R AR M AL 2 B R R, SRR ERIE TR 7 4H K B R A [1]-(3].
AR, RAESARUHRESE ACS FI/EF &2 HKVE[4]-[7]: FAZAMEIRE M E B (Rt A Fa e
PEFMARTE B, 25 ACS WIAWE(8]5 TR AR 1 ILSE D) e i 4 B 98 S RS RIS ARSI, vl B il iy
BOIRERERT[9]. CA W R AR T B0 & 5 RS IKES AL TE 73 AH 5 (101, K A 2 IMUAE A O L
HAFF RSP A F 117, 10 PR AR/ 25 (A LU R (Monocyte-to-Albumin Ratio, MAR)#{ IESE A/ 48 7
FERBNIK A NIRIT BB K IFE T S R 1, HoT b e 52T RO JFAE T3 B AH K[ 12]. 28
M, HAri 2 BTG sifa e 2 09, 7T MAR REFS SEBUSH St ACS 5835 7ed Ik i i) 27095 28 7
HIEE, WMARGHI . Ik, AR BEFREN MAR 5 ACS 83 6 o 28 ™ s FL R (A S, FHiEAs
FL AL 40 178 f6 6 R R B A5 1 T S8 e
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2. AREH®
2.1. HARMNHR

HEHN 2022 4 1 H~2024 5 4 AAE LR — BRI & G B2 e L A BHE Be R4 28 BOE IR Bl Ak
WRIEE . MAFE: il <18 % f7& (2023 ESC AL RENKLE A B R /) 2112 WibRdE )
ACS % JRPTR e R, HERRbRE: BRAERDIRSIIGE AR 25 1728 BRI KA NG TT KO R B ik 55
FERAE AR A XIB VR OIER  JRR . DU O O SRR R E IS
DA EFRGUESIRE s LIRS AL L InR BRI BOR IR Bk S 45 RA e 8 F . AW AR
F BRI JE D BE B AR PR R HEAEEHE S - No.2021-206-03), FTH 2 5#H B CAEZ MG R =15,

2.2. IEEREBIER LI T RS

ISR R NEE B E I —RIGIR TR, BFEER . M. B, RE MR R sE . R s
FBRAER s 5. AR, TDSRIG . MR 2EFE AR S SL 0 A B 5 S o WO sE 5 SO ST, BV H B8R
AR A PR R 13 ] PR S5 SCHRF R PR TR LI 14 B (3 )R 7 JAr (Lo tk), b 1 sy
AT 14 g 4AiEKE[14]. BE IR ZWibruE B 52 I IMPE > 7.0 mmol/L. FLMZIEH >6.5%, BFEALIML
BE > 11.1 mmol/L FLEk S AUHE FRIGIEIR, BREEAE OS82 MG YT [15]. & IS 58 SRR IR I 4
J£ >140 mmHg FI/EEF7K & >90 mmHg, 8¢ 2 FE452 [ KI8T 16] . A E 5 %(Body Mass Index, BMI)
Yt AT 5 R E (kg)/F Bi(m)?. MAR THREAFRN: BAZANMETHEL(10°/L) x 1000/ FI(g/L)-
2.3. BRENBKIREERE TN,

KH Gensini VP73 5290003 22 ML SCHOB P 7 12004k AR B ks A8 ™ B2 E . Gensini P4 HR 5 32 [H
OREZARETT S [17] [18], %0 RA T AN E RGBS : (1) BEFREIE(1%~25%: 1 535 26%~50%:
29, 51%~75%: 474, 76%~90%: 8 7%, 91%~99%: 16 7y, 524&MZE: 324%): (2) MAMAIALE R
(WA X+ 5 £, ERTPESTRE 2.5 ff). AV NS VE 5 M NAUE KRR Z .

24. GIHEE

Giit AR R 1B S (Version 4.3.3)#1T . 1HEBIEIZ Shapiro-Wilk f 26 oAl IR PE, I8 A Hidfs
PALX +5 37N, PRI ECBCR FMOIAEA ¢ k5. JE IS0 80 UL M (Q1, Q3)FE R, 41l th#H:R A Mann-
Whitney U £55% . THETEL n (%) &, IR HECR R 7% 8L Fisher #i1%87% . K H Spearman #H
Ko vPAli MAR 55D IRZ) KR A2 F2E 2 (Gensini P43 )BIAH G . BN R TimIE LR G, MAZHER
Logistic [/JA53#, 1Al MAR 275 et ks 28 7 50 R () 7 P I8 5 o Jded 7 22 i JIK R (variance
inflation factor, VIF)VPAli 2 B ILLNE, VIF < 5 $2/R3L2it. W2l # TAERHIE £ (receiver operating
characteristic curve, ROC), 115 4 N fi#H (area under curve, AUC), FHKH DeLong f LG EA [R5 AL 1)
AUC Z5E. T gt RIS %:, P <0.05 SN RA G E .

3. &%
3.1. ACS BEWEAIHES mE B IKHIE S HEL B

AWFFILGIN 4234 Bl ACS EE, KR4 Gensini W43 Ff A 5043 3 72 o 6 lkos 48 4L 7 . ek ik 2%
U, R EBRETHER 651941054 %, B 60.63%, AIEmME. BIRmLEIE . SIEmRERL
AR L, TSR OR AL Tk« PR« MR B R B B (2 P<0.001)o UM, 7 E I AR 4 B 40 i
TR MAR B 5, AEAKPFE. M™ERAAAE R & O G AR EPI(NT-proBNP. LS 2
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H T) M IHE S DhRe 5% (ALT AST F+&1), [Fl) HDL-C F1 eGFR 31K (3 P<0.05). PHALIAI4F#ES
LVEF K/t Eokgeit 22 735 P> 0.05). W% 1.

Table 1. Comparison of clinical characteristics in acute coronary syndrome patients with severe vs. non-severe coronary le-
sions

1. AMEKEAIEEE ™ EE R E R IR R LR

B AR (n = 4234) JEERAH M =2101)  FEEFALH (0 =2133) P
(%) 65.19 +10.54 65.16 £ 9.94 65.22+11.09 0.437
B, n (%) 2567 (60.63%) 1115 (53.07%) 1452 (68.07%) <0.001
BMI (kg/m?) 25.66 £ 3.48 25.77+3.50 25.56 + 3.45 0.031
K4 £ (mmHg) 136.39 +20.02 137.46 + 19.28 135.33 + 20.66 0.002
#F3K IE(mmHg) 81.59+12.82 82.19 + 12.44 81.01 £ 13.16 0.003
R, n (%) 2820 (66.60%) 1395 (66.40%) 1425 (66.81%) 0.802
PRI, n (%) 1853 (43.76%) 794 (37.79%) 1059 (49.65%) <0.001
HHETRMH, n (%) 973 (22.98%) 387 (18.42%) 586 (27.47%) <0.001
HRIKIE, n (%) 1160 (27.40%) 498 (23.70%) 662 (31.04%) <0.001
Gensini ¥4y 29.00 (10.00, 66.00) 10.00 (5.00, 18.00) 65.00 (44.00, 92.00) <0.001
LVEF (%) 60.51 +7.98 60.35 + 8.17 60.68 +7.79 0.310
NT-proBNP (ng/L) 182.43 (82.81,733.00)  130.00 (70.00,318.99)  344.41 (107.82,1306.32)  <0.001
WS E T (ng/L) 11.84 (6.71, 59.87) 8.26 (5.51, 13.31) 27.40 (9.55, 416.60) <0.001
4 T4 (10°/L) 6.74+2.37 6.20+1.94 727 +2.62 <0.001
/MR 4(10°/L) 218.65 + 58.85 218.00 + 57.86 219.28 +59.82 0.644
FAZANM T £ (10°/L) 0.44 +0.18 0.40 +0.14 0.47 + 0.20 <0.001
HEH(g/L) 41.24+3.95 41.81+3.71 40.69 £ 4.10 <0.001
MAR 10.74 + 4.88 9.64 +3.81 11.81+5.54 <0.001
7% [ L (mmol/L) 6.17+2.29 5.83+1.92 6.51 £2.56 <0.001
FEAV I 2T 55 (%) 6.65+1.38 6.44 +1.22 6.85+ 1.50 <0.001
A JIH [ B (mmol/L) 445+1.17 440+1.12 449 +122 0.058
H-ith = (mmol/L) 1.56 +1.33 1.54+1.32 1.59 +1.34 0.017
HDL-C (mmol/L) 1.13£0.30 1.18 £0.32 1.09 £0.27 <0.001
LDL-C (mmol/L) 2.60 + 0.94 2.53+0.89 2.66 +0.97 <0.001
¢GFR (mL/min/1.73 m?) 93.79 + 16.61 94.76 + 14.92 92.85 + 18.07 0.008
ALT (U/L) 18.50 (13.10, 28.10) 17.00 (12.40, 24.90) 20.60 (14.00, 31.80) <0.001
AST (U/L) 20.40 (16.30, 30.00) 18.90 (15.70, 23.90) 22.90 (17.10, 47.00) <0.001

3.2. #T MAR [ GrE 5 HAIG R FHEREE 534

R4 MAR DU 507 B0 3 7 NIUZH(Q1~Q4). B MAR Jhimy, Tk WRMH. A Kok bRIm I Bl i
(P for trend < 0.05). CoHFMGiFR EXI(NT-proBNP. WIS A T). ARAETEFR(EIZHM. P40 i
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Z bJt, MHAZEEA. HDL-C 1 eGFR % F [£(P for trend <0.001). Me4h, ZSHEIMAE. Ml EE. H
T =HEFE MAR JHimi6g, SR E EE A LDL-C & —Fu& % . 4£# . BMI. LVEF {E& A [ Jo 2 7(P > 0.05).
BE#E MAR F+iE, Gensini P47 2 26356 18 # #5(P for trend < 0.001). L3 2,

Table 2. Clinical characteristics and trend analysis by quartiles of monocyte-to-albumin ratio (MAR)

2 2. HREBAZMM/ B E B EMAR A2 S ARG RFEREE S

B Q1 (n=1059) Q2 (n=1061) Q3 (n=1057) Q4 (n=1057) P1& gef;’;
WD) 64.87 +9.78 65.10 +9.98 65.53 +10.39 6526+11.88  0.538 0.272
B, n (%) 488 (46.1%) 607 (57.2%) 697 (65.9%) 775 (73.3%)  <0.001 <0.001
BMI (kg/m?) 25.56 +3.26 25.70 +3.54 25.79 + 3.49 2560+3.61 0447  0.667
W45 i (mmHg) 137.85+19.66 13765+ 18.81 137.15+19.56  132.91+21.55 <0.001 <0.001
#75K FE(mmHg) 81.97 + 12.49 82.43 +12.13 81.66 + 12.57 80.31+13.93  0.001  0.001
EIILE, n (%) 700 (66.1%) 709 (66.8%) 729 (69.0%) 682 (64.5%)  0.182  0.690
HEPRTR, 1 (%) 443 (41.8%) 446 (42.0%) 473 (44.7%) 491 (46.5%)  0.093  0.015
H AT, n (%) 151 (14.3%) 197 (18.6%) 279 (26.4%) 346 (32.7%)  <0.001 <0.001
H AT, n (%) 219 (20.7%) 269 (25.4%) 314 (29.7%) 358 (33.9%)  <0.001 <0.001
Gensini 4> 20.00 (8.00, 50.00) 22.00 (9.00, 52.00) > 1'207%()2)'00° 48'%3'(0200)‘00’ <0.001 <0.001
LVEF (%) 60.41 + 8.08 60.63 + 8.06 60.66 + 7.78 60.36 + 8.01 0.75  0.910
NT-proBNP (ng/L) 138;;2; '(77(?).00, 1375(;01 ‘((;503.24, 1872.;;17 '(2855).24, 515i174; §'12215).79, 20,001 <0.001
WU T (ng/L)  8.28 (5.46, 14.68)  9.20 (5.96, 19.15) 13.27 (7.43, 74.00) 57'95751(';(1)‘)20’ <0.001 <0.001
B4 (10%L) 524 +1.55 6.02+ 1.40 6.84+1.73 8.85+2.82  <0.001 <0.001
M/GTE(10%L)  208.08+£53.68  214.71+56.85  220.68+57.44  231.15+64.53 <0.001 <0.001
Rz (10%/L) 0.26 = 0.05 0.36 = 0.04 0.45 + 0.05 0.67+0.18  <0.001 <0.001
HEH(g/L) 43.18 £3.57 41.77+3.44 40.75 + 3.56 39.27+4.12  <0.001 <0.001
MAR 6.04 +1.20 8.67 +0.65 11.10 + 0.84 17.14£5.04  <0.001 <0.001
22 JI K% (mmol/L) 6.09 £2.04 6.03 £2.06 6.21 +2.35 6.36£2.64 0.005  0.002
A AR =107 6.51+1.25 6.55+1.27 6.69 +1.42 6.82 +1.54 <0.001 <0.001
A ] (mmol/L) 4.57+1.20 439+ 1.12 4.40+1.19 444 +1.17 0.002  0.018
Hith =g (mmol/L) 146+ 1.10 1.58+1.21 1.57 +1.34 1.65+ 1.61 0.014  0.003
HDL-C (mmol/L) 1.24+0.33 1.15+0.29 1.10+0.28 1.06+£026  <0.001 <0.001
LDL-C (mmol/L) 2.67+0.99 2.55+0.91 2.58+0.94 2.60 £ 0.90 0.018  0.162
cGFR 95.24 £ 15.14 95.17 £15.07 93.27 + 16.88 91.49+18.80 <0.001 <0.001
(mL/min/1.73m?)
ALT(UIL) 16.92(1 .(2102).50, 17.32(4)1 .(7102).60, 19'32% ,(3}03)'20’ 22.23(; '(3161).30, 0,001 <0.001
AST(UIL) 19'22(4)1 .(41 06).10, 19.02(4)1 .(3105).60, 20.6209 ‘(9106).30, 27.4;% '(0107).50, 0,001 <0.001
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3.3. MAR 5 Gensini ¥4 8948 <14

KH Spearman A& HTiEfF MAR 5 Gensini #F0 IR, SR ER ZHZIEMK( = 0231, P <
0.001), WE 1.

MARS Gensinii¥ 5 BYHE X L = E

Spearman p = 0.231
° p <0.001

..: : [ ]
® ®

200

Gensini Score

MAR

Figure 1. Scatter plot of Spearman correlation between MAR and Gensini score
1. MAR 5 Gensini 14 BJ Spearman 8 <& = &

3.4. BERZEFERE (Gensini ISP = 52 BB EE Logistic @547

R F Logistic [FIHHT SR, S3PE BEIRE . OB PGB NT-proBNP. JLESE 1 T A4 4.
HAZAMAITHE. MAR. TREMAE. HEfLIMZIE . LDL-C. ALT. AST [T 85 el bk 248 = S RE T i
FEHFK(P<0.05). T BMI. Y4 /875K & F&E A HDL-C. eGFR % & M 554K Gensini $F40H (P
<0.05). F#. mlfiE. LVEF. M/MRIFE. H il =5 el ks 28 7™ 5 RE RSO0 2 3 A e (P> 0.05) . AL
% 3.

Table 3. Univariate Logistic regression analysis for coronary artery disease severity

% 3. BIRETEERERBEZE Logistic BlVAR LR

A Estimate Std.Error Z.value P.value
e 0.0005 0.0029 0.1881 0.851
Eilca 0.6342 0.0638 9.9429 <0.001
BMI -0.0179 0.0089 -2.0186 0.044
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W4 . -0.0053 0.0015 —3.4561 0.001
#FiKE -0.0072 0.0024 —-2.9937 0.003

R I 0.0184 0.0652 0.2831 0.777
LS 0.4843 0.0624 7.7558 <0.001

H TR 0.5174 0.0743 6.9639 <0.001
ERRVRL] 0.3706 0.0694 5.3369 <0.001
LVEF 0.0052 0.0039 1.3589 0.174
NT-proBNP 0.0003 0.0000 11.2386 <0.001
IR 4= | 0.0016 0.0001 13.1485 <0.001
SE) i 0.2147 0.0154 13.9813 <0.001
IRANY it 0.0004 0.0005 0.7091 0.478
AR T E 2.6350 0.2012 13.0964 <0.001
HEH -0.0734 0.0081 -9.0920 <0.001
MAR 0.1072 0.0077 13.8679 <0.001

25 S K 0.1413 0.0150 9.4366 <0.001
A AIIRARE 4 S| 0.2314 0.0241 9.5850 <0.001
A T[] 0.0644 0.0264 2.4434 0.015
Hh =g 0.0308 0.0237 1.3006 0.193
HDL-C -1.1229 0.1086 -10.3371 <0.001
LDL-C 0.1484 0.0332 44715 <0.001
eGFR -0.0070 0.0019 -3.7312 <0.001
ALT 0.0128 0.0017 7.3992 <0.001
AST 0.0179 0.0013 13.5422 <0.001

3.5.MAR 5BBKRETEREAIZEE Logistic EVA5T

Z A& Logistic [FH 3 Hr 45 R E/R, MAR 58 &M Gensini PP 2 E M. EARMEBAH, MAR
VU537 Q3+ Q4 ZHAHEL Q1 41 B A 5 s et ik 28 KU (P < 0.001) FEBLAY 1 (PHBEAERS . 4 ol ) RO AR 2R
2 (325 BMI. I HE PR M1 eGFR AST AN ) A, Q4 LA {RFF 5 34 AH (P < 0.001).
[FlT, MAR VENESASER, 7ETARBA 5 585 Gensini P40 8.2 IEAH(P < 0.001). W7 4.

Table 4. Multivariate Logistic regression analysis of MAR for coronary artery disease severity

% 4. MAR 5@ IkRE™ERERZEF Logistic B354

A KA OR(95%CI) PfH  HMI10R(95%CI) P  #HA20RO5%CI) P1H
MAR VU 43£1
Q1 Ref - Ref - Ref -
Q2 1.125 (0.946~1.337)  0.183  1.059 (0.889~1.261)  0.524  1.014 (0.845~1.218)  0.880
Q3 1.644 (1.384~1.954)  <0.001  1.479 (1.242~1.764)  <0.001  1.178 (0.977~1.419)  0.085
Q4 3.101 (2.597~3.707)  <0.001  2.706 (2.258~3.247)  <0.001  1.562 (1.280~1.907)  <0.001

MAR (E4) 1.113(1.097~1.130)  <0.001  1.101 (1.085~1.118)  <0.001  1.044 (1.027~1.062)  <0.001
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3.6. MAR 3= E 58 Bkim R UM E 24

ROC 745 R 7~ , MAR BTN ™™ et ik A2 1) AUC 4 0.626 (95% CI: 0.609~0.642), 1% 4t AU
R AR AUC N 0.624 (95% CI: 0.608~0.641), —#ZJLLGH 2 (P =0.908). 24 MAR 51£4 X
Ber R R B A AT, AUC $2FH 4 0.663 (95% CI: 0.647~0.679), {3 = T~ B ) MAR B2 K £ 45 XU A
FARAL(P <0.001). XEH] MAR 1] Sy G0 WU TS A S8 (LA A R TN B . WL 2 #1365

ROC Curves Comparison for Gensini Score Prediction

o

S -

w —

<)

AUC: 0,626 (0.609-0.642)
AUL: 0.624 (0.608-0.641)

©

o AUC: 0.663 (0.647-0.679)
2
=
‘@
c
o)
n

<

<)

N

S 4

—— MAR Only
—— Traditional Risk Factors
g 7 —— Traditional + MAR
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity

Figure 2. ROC curves for MAR in predicting severe coronary artery disease
B 2. MAR T E & Bkim LR ROC HiZk

Table 5. ROC analysis results of three models
5. ZMREE ROC NHTER

A AUC  95%ERFEXA  HURE  HRE [ P1E
MAR 7 0.626  (0.609, 0.642) 0.483 0.713 MAR vs 1% 55 XU (K] 2% 0.908
A 50 A TR R A Y 0.624  (0.608,0.641) 0.635 0.556 MAR vs 41 &1 7 <0.001

HEWRAES + MAR)  0.663  (0.647, 0.679) 0.588 0.650 EGREIRN R vs HAERR <0.001

4. g
AW UIESZ, MAR 5 ACS 2 o 28 ™ SR ST IEARSE,  ELIL TR RE o) th e 16 45 &
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KA Z . Spearman KT R, MAR 5 Gensini P14 2303 IEA . 5 e ik AR 411 MAR /K2
EaTAEmEA, HBE MAR DU 8%, Gensini $E4r ONURGFREY K R IETEFRZ B . £ H
# Logistic [FIH7 1278, MAR f5 VU737 21.(Q4) I et ik 28 KUt Q1 380 56% . th4h, ROC £k
FriE7R, MAR B 16 40 i B R 26 mT I35 B8 T o) 7™ 2505 kol 742 P T 00 85 e o

BRI R R, S SRR A S s e R SR AR A R, A0y R A R R R R AR
HIENRE A, TWEGHIAMIL, FEPERE AL 0P K A 4ENE AR [19]. X — i 72 5 B K A AL BEH )
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