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Abstract
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Background and Aims: Plaque instability is a major pathological determinant of ischemic stroke in
patients with carotid atherosclerosis, in which inflammation plays a pivotal role. The neutrophil-plus-
monocyte to lymphocyte ratio (NMLR) is a novel systemic inflammatory marker, but its association with
carotid plaque stability remains unclear. This study aimed to investigate the relationship between NMLR
and carotid plaque stability and to evaluate its predictive value.

Methods: A total of 211 patients with carotid artery stenosis who underwent carotid endarterectomy
were retrospectively enrolled. According to postoperative pathological assessment, patients were
classified into a vulnerable plaque group (n=113) and a stable plaque group (#=98). Clinical
characteristics and preoperative laboratory parameters were collected, and NMLR and neutrophil-to-
lymphocyte ratio (NLR) were calculated. Multivariate Logistic regression analysis was performed to
identify independent predictors of plaque vulnerability. Receiver operating characteristic (ROC) curves
were used to assess the predictive performance of NMLR and NLR.

Results: Patients with vulnerable plaques had significantly higher NMLR and NLR levels than those
with stable plaques (both P<0.001). Multivariate Logistic regression analysis identified previous stroke
history (OR=4.59, 95% CI=2.22-9.50), NMLR (OR=7.07, 95% CI=3.71-13.48), and NLR (OR=5.89,
95% CI=3.09-11.25) as independent predictors of plaque vulnerabilityy. ROC curve analysis
demonstrated that NMLR yielded an AUC of 0.83 with an optimal cutoff value of 2.71, showing a
sensitivity of 86.7% and a specificity of 69.7%. The AUC of NLR was 0.79, with comparable predictive
performance.

Conclusion: NMLR, an inflammatory marker integrating the pro-inflammatory effects of neutrophils
and monocytes and the protective role of lymphocytes, is closely associated with carotid plaque
instability and exhibits good predictive value. It may serve as a convenient and effective tool for risk
stratification and stroke prevention in patients with carotid atherosclerosis.

Carotid Stenosis; Endarterectomy, Carotid; Plaque, Atherosclerotic; Neutrophil-Monocyte to Lymphocyte Ratio
CLC number: R654.3
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1 FPERBEEHSHRABEEAEERELIGRER LE
Table 1 Comparison of baseline clinical characteristics between patients with stable and vulnerable carotid plaques
Ar it BEBRE 4] (n=98) PERATEEH (n=113) i ZIx P
(5 +s) 65.47+8.97 70.25+8.04 -4.08 <0.001
(%))
i 16(16.33) 21(18.58)
0.18 0.667
5 82(83.67) 92(81.42)
AR 2 [ (% )]
Jc 60(61.22) 93(82.30)
11.70 <0.001
i 38(38.78) 20(17.70)
A1 n(%)]
T 66(67.35) 41(36.28)
20.26 <0.001
H 32(32.65) 72(63.72)
RS [n(%))]
o 19(19.39) 26(23.01)
0.41 0.522
i 79(80.61) 87(76.99)
BRI (%)]
T 55(56.12) 77(68.14)
3.24 0.072
A 43(43.88) 36(31.86)
SR (%))
¥ 86(87.76) 103(91.15)
0.65 0.421
H 12(12.24) 10(8.85)
H3th =E&[mmol/L., M(IQR)] 1.04(0.82~1.44) 1.41(0.88~2.05) -2.88 0.004
& g/L, MIOR)] 39.90(39.42~41.30) 39.60(37.60~40.70) -3.06 0.002
LDL [mmol/L., M(IQR)] 1.95(1.51~2.56) 1.86(1.62~2.35) -0.49 0.624
CRP [mg/L,M(IQR)] 3.35(2.42~4.40) 3.40(2.40~5.20) -0.72 0.473
2L Flg/L, MIQR)] 137.00(128.00~148.00) 134.00(121.00~140.00) -2.99 0.003
23 I B mmol/L, M(IQR)] 5.24(4.59~6.04) 4.92(4.32~5.72) -2.18 0.029
LA 3 R 10%/1, M(IQR) | 3.50(3.20~4.05) 3.80(3.50~4.20) -2.07 0.038
LA R 10°7L, M(IQR)] 2.00(1.63~2.40) 1.40(1.30~1.60) -7.79 <0.001
PR AN HEL10%/L, M(IQR)] 0.40(0.30~0.50) 0.60(0.50~0.60) —77] <0.001
NMLR [M(IQR)] 2.14(1.56~2.50) 2.93(2.47~3.50) -8.30 <0.001
NLR [M(IQR)] 1.92(1.38~2.28) 2.56(2.16~3.07) ~7.41 <0.001

xR2

BN PR BER TR RE 148 X B 3 B9 Logistic B3 5347

Table 2 Logistic regression analysis of factors associated with carotid plaque instability

- AR 23T Z R
P OR(95% CI) 2 OR(95% CI)

51 0.667 0.85(0.42~1.75) — —
g <0.001 3.62(2.05~6.41) <0.001 4.59(2.22~9.50)
fR Il 0.522 0.80(0.41~1.57) — —
BRI 0.073 0.60(0.34~1.05) - -

S L 0.423 0.70(0.29~1.69) — —

4 sl <0.001 0.34(0.18~0.64) 0.383 0.61(0.20~1.84)
AR <0.001 1.07(1.03~1.10) 0.760 1.01(0.96~1.06)
Hih =g 0.002 0.57(0.39~0.81) 0.358 0.76(0.42~1.36)
pENilENE i 0.577 0.93(0.71~1.21) — —
HEE <0.001 0.81(0.71~0.91) 0.253 0.91(0.77~1.07)
LDL 0.835 0.97(0.70~1.34) — —

CRP 0.291 1.07(0.94~1.21) = =

IR { = 0.002 0.97(0.95~0.99) 0.604 1.01(0.98~1.04)
25 I 0213 0.89(0.74~1.07) = =

NMLR <0.001 6.77(3.87~11.86) <0.001 7.07(3.71~13.48)
NLR <0.001 5.94(3.39~10.41) <0.001 5.89(3.09~11.25)
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Table 3 Predictive value of NMLR and NLR for carotid plaque instability in patients with carotid artery stenosis

ftn ATC IR U (%) Fe5 (%) 95% CI P
NMLR 0.83 2.71 86.7 69.7 0.78~0.89 <0.001
NLR 0.79 2.40 83.7 64.6 0.74~0.86 <0.001
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Figure 1 ROC curves of NMLR and NLR for predicting IL-10 H1 TGF- B, 1l il 5 4 S BE, B\ T 96k % 3 Jok

carotid plaque instability in patients with carotid
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