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Association of neutrophil to lymphocyte ratio with coronary plaque vulnerability in patients
with stable coronary artery disease
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Abstract: Objective To investigate the association of neutrophil to lymphocyte ratio (NLR) with coronary plaque composition
assessed by intravascular ultrasound (IVUS) in patients with stable coronary artery disease (SCAD) and evaluate its predictive value
on the vulnerable plaques. Methods A total of 243 patients with SCAD hospitalized in Chinese PLA General Hospital were included
in the study from October 2013 to June 2016. Routine blood test was performed on admission and NLR value was calculated before
coronary angiography. IVUS was performed on the culprit vessels to evaluate the component of coronary artery plaques. The
correlations between NLR and the volume percentage of the main component of plaques were analyzed. According to the data from
IVUS, the enrolled plaques were divided into two groups: vulnerable group and invulnerable group. The value of NLR in predicting
the vulnerability of plaques was assessed by ROC curve. Results Univariate linear regression analysis showed lipid volume
(r=0.32, P < 0.001) and fibrous volume (r=-0.43, P < 0.001) were correlated with NLR. In multiple regression analysis, NLR were
independently associated with lipid volume (8 =0.59, P=0.034) and fibrous volume (8 = -0.22, P=0.004) in coronary plaques. A
NLR=2.78 as optimal cut-off value had sensitivity of 77.6% and specificity of 74% (AUC: 0.789, 95% CI: 0.731- 0.846, P < 0.001)
in predicting vulnerable plaques. Conclusion This study indicates NLR is linearly correlated with lipid and fibrous contents with
larger plaque burden, which suggests that NLR can be used as a useful tool to predict plaque vulnerability in patients with SCAD.
Keywords: neutrophil-to-lymphocyte ratio; plaque; stable coronary artery disease; intravascular ultrasound
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Tab. 1 Baseline data of patients (n=204)
Variable Data

Age (yrs) 60+ 13
Male (n,%) 170(83.33)
Body mass index (kg/m’) 24.31+3.29
Mutivessel disease (n,%) 46(22.55)
Culprit vessel

Left anterior descending artery (n,%) 110(53.92)

Left circumflex coronary artery (n,%) 37(18.14)

Right coronary artery (n,%) 56(27.45)

Left main coronary artery (n,%) 2(0.98)
Current smoking (n,%) 90(44.12)
Hypertension (n,%) 72(35.29)
Systolic pressure (mmHg) 134.9 £26.27
Diastolic pressure (mmHg) 79.08 + 12.87
Diabetes mellitus (n,%) 42(20.59)
Lipid parameters at admission

Total cholesterol (mg/dl) 224 + 33

LDL-C (mg/dl) 123 +98

HDL-C (mg/dl) 68 + 17

Triglycerides (mg/dl) 135 + 65
eGFR at admission [ml/(min * 1.73m’)] 752+ 18.2
Urinary L-FABP (. g/g creatinine) 20.9 +54.1
hs—CRP (mg/dl) 1.66 +1.79
HbAlc(%) 6.1+1.0
White blood cells (10%/ 1) 5.80 +2.62
Neutrophil count (10%/ 1) 3.92+1.96
Lymphocyte count (10°/ 1) 2.74 £0.51
Red blood cells (10%/ 1) 4.13+0.92
Hemoglobin (g/dl) 122.2 £ 19.48
Creatinine (mg/dl) 0.82+0.6
Platelet count (10 1) 258.0 £61.94
Platelet to lymphocyte ratio 139.5 £49.78
Neutrophil to lymphocyte ratio 32+1.2
Medication before admission

Beta blocker (n,%) 29(14.22)

Statin (n,%) 26(12.75)

ACEI/ARB (n,%) 38(18.63)

Oral anti—diabetic drugs (n, %) 38(18.63)

1 — R RIS A B 243 i, Hop
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H LRI, BRI 5T 278 NLR 55 hs—CRP
ZIAFAE R, A FE AT 5% R REAS DL
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{H 4 2.64. ROS HhZRZ5H R NLR 0 FHH N 2.78,
T TP FIBURIE 77.6% , FE53E 74%(AUC : 0.789,
95%CI : 0.731 ~ 0.846, P < 0.001 ; [ 2),

*2 SHRERSEBSLEXNES

Tab. 2 Factors associated with percent lipid volume

Variables Univariable Multivariable
r P B P

Age 0.17 0292
Male 034 0.073 027 0.19
Body mass index 0.29  0.023 0.56 043
Smoking 0.09  0.591
Hypertension 0.26  0.069 0.21 0.18
Diabetes mellitus 0.44  0.011 0.53 0.11
Hemoglobin 0.17  0.619
Mutivessel coronary disease 0.12 0491
Platelet to lymphocyte ratio 0.19 0310
Neutrophil to lymphocyte ratio 0.32  0.0006 0.59 0.034
Statin -0.21 0.112  -0.13 044
Anti-diabetes drugs -0.07 0814
LDL-C 022 0.261
HDL-C 0.13  0.141 0.09 0.78
hs-CRP 0.20  0.019
eGFR 0.16  0.054 0.07 0.17
HbAle -0.11 0.381

Urinary L-FABP 0.19  0.276
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Fig.2 Receiver-operating characteristic analysis of neutrophil to
lymphocyte ratio for vulnerable plaques
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Tab.3 Factors associated with percent fibrous volume

Univariable Multivariable

Variables

r P B P
Age 0.20 0.068 031 0.19
Male 0.29 0.099 0.13  0.34
Body mass index 0.14 0.322
Smoking -0.31 0.049 -025 0.28
Hypertension 0.07 0.872
Diabetes mellitus 0.33 0.011 021  0.09
Mutivessel coronary disease 0.09 0.321
Hemoglobin 0.06 0.391
Platelet to lymphocyte ratio 0.11 0.250
Neutrophil to lymphocyte ratio =043 < 0.001 -0.22  0.003 5
Statin 0.12 0.107 0.10  0.46
Anti—diabetes drugs 0.09 0.154 0.07 0.24
LDL-C 0.31 0.196
HDL-C -0.18 0.299
hs-CRP -0.20 0.019
eGFR 0.04 0.516
HbAle -0.22 0.119 -0.18 0.38
Urinary L-FABP -0.14 0.210
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