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[Abstract] Objective To investigate the correlation between the neutrophil percentage-to-albumin ratio (NPAR) and the
risk of acute myocardial infarction (AMI) as well as the severity of coronary artery stenosis in patients with type 2 diabetes mellitus
(T2DM). Methods From January 2022 to March 2024, 205 T2DM patients with acute myocardial infarction (AMI) who presented
with chest pain at the Second Hospital of Shanxi Medical University were enrolled as the AMI group. Using propensity score matching
at a 1:1 ratio, 205 T2DM patients without AMI were selected as the non-AMI group. Baseline data and laboratory indicators were
collected from both groups, including routine blood tests (with calculation of neutrophil percentage) and biochemical indicators
(such as albumin), and NPAR was calculated. All patients underwent coronary angiography, and the degree of coronary artery stenosis
was assessed using the Gensini score. Multivariate logistic regression analysis was used to evaluate the association of NPAR with the
risk of AMI and the degree of coronary stenosis (Gensini score). Patients were further divided into low, medium, and high NPAR
groups based on tertiles of NPAR values, and multivariate logistic regression was used to analyze differences in risk. ROC curve
analysis was performed to assess the predictive value of NPAR for the risk of AMI in T2DM patients. RCS analysis was used to
examine the nonlinear relationship and threshold effect between NPAR and the Gensini score. Results The NPAR in the AMI
group was significantly higher than that in the non-AMI group (P<0.001). Multivariate logistic regression analysis showed that NPAR
was an independent risk factor for AMI in T2DM patients (OR=1.12, 95% CI 1.08-1.19, P<0.01). ROC curve analysis indicated that
the area under the curve (AUC) of NPAR for predicting AMI in T2DM patients was 0.68 (95% CI 0.63-0.73), with a sensitivity of 0.68
and a specificity of 0.6S. Further analysis using multivariate logistic regression based on NPAR tertiles revealed that, after adjusting for
confounding factors, the risk of AMI in the medium and high NPAR groups was 1.88 times (95% CI 1.09-3.24, P=0.002) and 3.02
times (95% CI 1.68-5.42, P<0.001) that of the low NPAR group, respectively. The RCS results demonstrated a threshold effect in the
association between NPAR and Gensini score (P<0.001). Overall, NPAR was positively correlated with Gensini score (8=1.87, 95%
CI0.97-2.77). When NPAR<23.931, NPAR remained positively correlated with Gensini score (8=3.97, 95% CI 2.56-5.39). However,
when NPAR>23.931, no statistically significant positive correlation was observed between NPAR and Gensini score. Conclusion
NPAR is an independent risk factor for AMI in patients with T2DM and exhibits a nonlinear relationship with the severity of coronary
artery disease. Before NPAR reaches a specific threshold (23.931), its level is significantly positively correlated with the degree of
coronary artery stenosis, suggesting that NPAR may serve as a marker for identifying cardiovascular risk in patients with T2DM.
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Tab.1 Baseline characteristics of patients in the AMI group and non-AMI group

=] A (n=410) 4l AMI £ (n=205) AMI 4 (n=205) Z/ P
RS, M(Q, Q,)] 61.0(55.0, 68.0) 61.0(55.0,67.0) 63.0(54.0,70.0) -143 015
PERI[151(%)] 286  0.09

5 278(67.8) 131(63.9) 147(71.7)

‘8 132(32.2) 74(36.1) 58(28.3)
W2 08 S 467 (9 )] 1.67 020

Jc 227(55.4) 120(58.5) 107(52.2)

f 183(44.6) 85(41.5) 98(47.8)

S 52 (4511 (9)] 0.01 0.92

I 279(68.1) 139(67.80) 140(68.29)

fH 131(32.0) 66(32.20) 65(31.71)
Wi i [mmHg, M(Q,, Q,)] 127.00(116.00, 138.75) 126.00(118.00,138.00)  128.00(115.00, 140.00) -009 093
£F5K FE [mmHg, M(Q,, Q,)] 77.00(68.00, 86.00) 78.00(69.00, 86.00) 77.00(68.00, 85.00) -0.80 042
Brimlem, M(Q, Q)] 168.50(160.00, 172.75) 168.00(160.00,172.00)  170.00(160.00, 173.00) -039 070
T [kg, M(Q,, Q,)] 68.00(60.00, 75.00) 68.00(60.00, 75.00) 67.50(60.00, 75.00) -0.12 090
Gensini PF4[ 43, M(Q,, Q)] 28.00(5.00, 74.00) 5.00(2.00, 11.00) 72.00(45.00,102.00)  -16.16  <0.01
FIANAET AR x10°/L, M(Q,, Q,)] 7.03(5.72,8.52) 6.27(5.24,7.59) 7.81(6.35, 9.09) -7.01  <0.01
M£T3E M [g/L, M(Q,, Q,)] 142.00(130.00, 155.00) 142.00(131.00,153.00)  142.00(129.00, 157.00) -027 079
/MR [x10°/L, M(Q,, Q)] 208.00(171.00, 255.00) 206.00(162.00,252.00)  212.00(175.00, 258.00) -130 019
AR AR A [ 10°/L, M(Q, Q,)] 4.38(3.39,5.83) 3.72(2.94,4.79) 5.24(3.87,6.57) -798  <0.01
WREL A4 [x10°/L, M(Q,, Q,)] 1.79(1.34, 2.25) 1.87(1.45,2.31) 1.72(1.26,2.13) -2.10 0.04
BRI Rx10°/L, M(Q,, Q)] 0.43(0.34,0.55) 0.42(0.33,0.53) 0.44(0.35,0.58) -179 007
FIZE A [g/L, M(Q, Q)] 39.95(37.60, 42.50) 40.23(37.80, 42.80) 39.50(36.60, 42.30) -2.53 001
JULEF[mol/L, M(Q,, Q,)] 64.16(55.78,77.00) 62.00(54.00,71.00) 67.00(57.00, 81.74) -336 <001
25} IfUBE [ mmol /L, M(Q,, Q,)] 8.00(6.64, 11.05) 7.48(6.37,9.20) 9.30(7.25,12.11) -5.34 <001
SR [ mmol /L, M(Q,, Q,)] 4.17(3.40, 4.99) 4.02(3.25,4.80) 4.39(3.48,5.17) -2.66  <0.01
I =R [mmol /L, M(Q,, Q,)] 1.46(1.12,2.26) 1.46(1.08,2.26) 1.53(1.18,2.32) -1.65  0.10
o % B R AR 1 [mmol/L, M(Q,, Q,)] 1.01(0.87, 1.18) 1.06(0.94,1.22) 0.97(0.82,1.14) -393  <0.01
i BE BB 2R 1 [mmol /L, M(Q,, Q,)] 2.05(1.59,2.61) 1.95(1.41,2.44) 2.21(1.68,2.80) -3.77  <0.01
NPAR[M(Q,, Q,)] 15.94(13.89, 18.84) 14.85(13.46,16.97) 17.13(15.14,19.98) -630  <0.001

NPAR. FPYE LA 43 b 5 & A

2.5 NPAR =/ #5341 % T2DM & & 1 AMI 1)
logistic BUEAT FEARVIEAS SR AL 1§, NPAR
T 4 A 1 AMI A JRURS: 2 I 1B 41 79 2.21 £ (95%CT
1.35~3.61, P=0.002), NPAR /= {H 41 A I AMI 1) XU
JEARAB ALY 4.27 15 (95%C1 2.58~7.09, P<0.001), FEAH
Rlorp, JAREARNE | WRMESL . R L . B
R . MG, NPAR HEZH A I AMI 3 XU S A%
{EL2H % 2.13 /%5 (95%CI 1.29~3.53, P<0.001), NPAR
LA I AMI I XU IR A4 E’J 4.59 1% (95%CI 2.69~
7.84, P<0.001), FERIAY3 v, i — 20 & LI |

L0111 N S @a\ ‘ ‘FHEEEHFMEE
HENRHE S, NPAR EMEQEA%CAMI 4 XU AR
1R 20 119 1.88 15 (95%CI 1.09~3.24, P=0.002), NPAR &
{HZHA I AMI 9 XU 2 IR (B 2 79 3.02 /5 (95%CI 1.68~

5.42, P<0.001)(#4).

2.6 NPAR 85 7R 3 Ik Gensini #1473 1) AH G 1
RCS Z5 L 7R, NPAR 5 Gensini 1143 1Y & 2 A7 75 [
{HAL R (P<0.001), EVATH 7, NPAR il Gensini 741
5 IEA 56 (B=1.87, 95%CI 0.97~2.77), H.>4 NPAR<
23.931 1}, NPAR 5 Gensini 1M/} 5L IE A ¢ (B=3.97,
95%CI 2.56~5.39), Ifii 24 NPAR>23.931 i , K & B
NPAR'% Gensini ﬂzﬁ’*ﬁﬂé(@ 2, Kﬁi‘% 1) °

AMI 18 4 A 2 G AE S 55 AU RL AL (] K Bl )
WA, fET2DMEH T, m TR, RS =T
E‘Eﬂ’mﬂi W SAR VAR JAE S BARAS A7 A,

X — il RO S A BFTE I R AETE Sk ok i



Fz2 ARFEMLZHE logistic [F1H4H7 T T2DM £ AMI

Tab.2 Univariate and multivariate logistic regression analysis for

predicting T2DM with AMI

TH AR ZR ST ZHET
OR(95%CI) P OR(95%CI) p

AR 1.01(0.99~1.03)  0.15

PESH
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B 1.00(0.98~1.03)  0.88

(UNCEy 1.00(0.99~1.02)  0.81

MLLER 1.00(0.99~1.01) 095

1ML/ MR 1.00(1.00~1.01)  0.05

NS 1.02(1.01~1.03) <0.01 1.02(1.01~1.04) <0.01

23 AR 1.16(1.09~123) <001 1.13(1.06~1.21) <0.01

SR [ 1.24(1.06~1.47) <001 1.05(0.85~129) 0.66

i =R 1.02(0.92~1.12)  0.75
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RFEASAE T 1.68(1.28~2.19) <001 1.61(1.06~2.44) 0.03

NPAR 1.14(1.08~121)  <0.01 1.12(1.06~1.19) <0.01
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3  FET NPAR =i FELAE LA
Tab.3 Comparson of baseline characteristics based on NPAR tertiles
i H K (n=410) R AE4H (n=137) PB4 (n=137) i {H 4 (n=136) F/Z/y¥ P
WA (B, xts) 61.5+10.3 58.8+9.4 61.1+10.3% 64.6+10.5V® 11.52 <0.01
£ (g/L, xts) 142.27+18.28 147.53+15.49 143.98+16.83 135.24+20.120® 17.63 <0.01
e i [mmHg, M(Q,, Q,)] 127.00(116.00, 138.75) 127.00(120.00, 138.00) 128.00(117.00,141.00)  126.00(112.00, 137.00) 251 029
&5k [mmHg, M(Q,, Q,)] 77.00(68.00, 86.00) 78.00(71.00, 86.00) 80.00(69.00,89.00)  75.00(65.00,83.25)V®  11.30 <0.01
B em, M(Q, Q,)] 168.50(160.00, 172.75) 170.00(160.00, 173.00) 170.00(162.00, 173.00) 165.00(160.00,172.00)V® 586  0.05
R [ke, M(Q,, Q,)] 68.00(60.00, 75.00) 70.00(63.00,79.00)  70.00(61.00,76.00)  65.00(58.75,72.00)V® 1327 <0.01
Gensini W43 [43, M(Q,, Q,)] 28.00(5.00, 74.00) 10.00(2.00, 42.00) 31.00(6.00,78.00)  49.00(8.00,94.00)V® 3831 <0.01
IMi/MR[x10°/L, M(Q,, Q,)] 208.00(171.00,255.00) 212.00(172.00,252.00) 204.00(169.00,253.00)  214.50(171.25,267.25) 0.64 073
;\L'(ri %ﬁﬂj?@ﬁiﬂxwg/ L 4.38(3.39, 5.83) 3.38(2.85,3.79) 4.67(3.72,5.56)" 6.15(4.95,7.36)V®  163.11 <0.01
HAEH[g/L,M(Q, Q,)] 39.95(37.60,42.50) 41.80(39.60,43.60)  40.10(38.30,42.20)")  37.60(34.50,40.23)V® 8492 <0.01
JUEF[wmol /L, M(Q,, Q)] 64.16(55.78,77.00) 63.00(53.00,71.00)  67.00(58.00,77.00)" 63.50(55.26, 80.70) 496  0.08
25 M8 MAE [mmol /L, M(Q,, Q)] 8.00(6.64,11.05) 7.81(6.59, 10.07) 7.85(6.33,10.67) 8.95(7.32,12.21)V® 12.19 <0.01
SR A [ mmol /L, M(Q,, Q,)] 4.17(3.40, 4.99) 4.03(3.44,5.00) 4.18(3.30,5.00) 4.33(3.31,4.98) 0.04 098
Il =15 [mmol/L, M(Q,, Q,)] 1.46(1.12,2.26) 1.49(1.09,2.58) 1.66(1.13,2.33) 1.40(1.13,2.03) 2.70 026
;(zr Qig)']ﬁmmml/ L 1.01(0.87, 1.18) 1.01(0.91,1.17) 1.00(0.84,1.18) 1.04(0.85,1.20) 0.60 0.74
ﬁiflﬁi‘é).]%él[mmol/ L 2.05(1.59, 2.61) 2.01(1.56,2.53) 1.98(1.54,2.75) 2.15(1.66,2.62) 163 044
NPAR[M(Q,, Q,)] 15.94(13.89, 18.84) 13.24(12.14,13.89) 15.94(15.30,16.82) 20.47(18.89,22.62)  363.56 <0.01
PRI 5(%)] 649  0.04
5 278(67.8) 97(70.8) 100(73.0) 81(59.6)
e 132(32.2) 40(29.2) 37(27.0) 55(40.4)
W AR S (451 (%) ] 12.12 <0.01
o 227(55.4) 75(54.7) 62(45.3) 90(66.2)
el 183(44.6) 62(45.3) 75(54.7) 46(33.8)
AR S [ £41](%) ] 9.18 0.01
G 279(68.1) 87(63.5) 86(62.8) 106(78.0)
f 131(32.0) 50(36.5) 51(37.2) 30(22.1)
SAMEALILLEL, (1) P<0.0s; S {EHALEL, (2) P<0.05; NPAR. H MR & 3 5 R F HLE
R4 (I NPARXS T2DM 74 3 AMI 1 logistic [M1JH 53 47
Tab.4 Logistic regression analysis of tertile NPAR for T2DM patients with AMI
R 1 i 2 EK]
NPAR =Mz
OR(95%CI) P OR(95%CI) P OR(95%CI) P
A2 L(ZH%1H)
E4] 2.21(1.35~3.61) 0.002 2.13(1.29~3.53) <0.001 1.88(1.09~3.24) 0.002
F{Ed 4.27(2.58~7.09) <0.001 4.59(2.69~7.84) <0.001 3.02(1.68~5.42) <0.001
B L AR AR s OB 2 JARE AR . MRS L s L . B, MR PN BTAY 3 JRMRRARRS . WOl L N L ik .

5

PREE . PO JULET . 2SI L B [

=

T2DM. 2 AU R s AML 2 MO UEESE

AR AR e B (AR

, M NPAR<23.931 1,

R AR A B IR . NPAR. R4 I H 43 b 5 R L (E

PEHe B . AR, 24 NPAR>23.931 B, 1EAH%E

HY Gensini P2 2 WL IEARSG, $E/RFE ML I,
NPAR ) {5t/ IN 18 i 8 1 Fit Fo 722 i B8 ) )
o X — B4 n] RE SR 1 3l ik oks B AL A Y
ST RO AEBOR RIS BB, HUARRTE
TE— & BAREERE T, NPAR FY 78 £k T Sak b S5z b 13

T 2R IEAE B R = NPAR A e, TTRESE MR
5 A R A IR B — A BRAE RN 4Bl Jm, B
BB T A S P 14 A A ] AP B4
W T PR RPN, R EA T —F "4
T RRAS, MmN “EAET (eZE ) 3



507

Pys<0.001
Py <0.001

401

B (95%CI)

=20 r T v )
10 15 20 25 30
NPAR
2 NPAR 554k 8l ik Gensini 43 51 (9 B il 14 7 7 R
2(RCS) bt

Fig. 2 RCS analysis of the association between NPAR and

coronary Gensini score
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