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ABSTRACT Objective: To investigate the relationship between plasma C-X-C motif chemokine ligand 9 (CX-
CL9), C-C motif chemokine ligand 21 (CCL21) and disease condition and prognosis in patients with acute ischemic
stroke (AIS). Methods: 197 AIS patients (AIS group) and 100 healthy subjects (control group) admitted to Beijing
Hepingli Hospital from January 2020 to September 2023 were selected, AIS patients were divided into mild AIS
group (39 cases), moderate AIS group (54 cases), moderate-severe AIS group (31 cases) and severe AIS group (73
cases) according to their condition, patients were divided into poor prognosis group (55 cases) and good prognosis
group (142 cases) according to the prognosis at 3 months after discharge. The relationship between plasma CXCL9,
CCL21 levels and the condition and prognosis of AIS patients were analyzed. Results: The levels of plasma CXCL9
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and CCL21 in severe AIS group were higher than those in moderate-severe AIS group, moderate AIS group, mild
AIS group and control group (all P<0.05). The independent risk factors for poor prognosis in AIS patients were in-
creased infarct volume, increased NIHSS score, and increased CXCL9 and CCL21 (all P<0.05). The area under the
curve (AUC) of plasma CXCL9 combined with CCL21 in predicting poor prognosis of AIS patients was the highest,
and the AUC was 0.861. Conclusion: The levels of plasma CXCL9 and CCL21 in AIS patients are increased, which
are related to the aggravation of the disease and poor prognosis, and plasma CXCL 9 combined with CCL 21 predicted

good prognosis in AIS patients.
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Fig.1 Change trend of plasma CXCL9 and CCL21 levels in AIS patients with different conditions and controls
Note: A: Control group; B: Mild AIS group; C: Moderate AIS group; D: Moderate-severe AIS group; E: Severe AIS group.

R 1 TERIF AIS BEFMXRAMAR CXCLI CCL21 K FELER
Table 1 Comparison of plasma CXCL9 and CCL21 levels in AIS patients with different conditions and controls

Groups n CXCL9(pg/mL) CCL21(pg/mL)
Control group 100 351.09%+ 171.69 325.35+ 145.30
Mild AIS group 39 450.96+ 98.76* 387.12+ 84.40*
Moderate AIS group 54 586.56+ 69.76® 497.39% 46.47*
Moderate-severe AIS group 31 658.08+ 51.23% 592.64+ 73.29%
Severe AIS group 73 907.58% 111.44% 730.29+ 94.84%

F - 137.845 112.843

P - <0.001 <0.001

Note: Comparison with control group, *P<0.05; comparison with mild AIS group, °P<0.05;

comparison with moderate AIS group, °P<0.05; comparison with moderate-severe AIS group, ‘P<0.05.
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Table 2 Single factor analysis

Project Poor prognosis Good prognosis U P
group(n=>55) group(n=142)
Gender [cases (%)]
Male 36(65.45) 99(69.72) 0.334 0.563
Female 19(34.55) 43(30.28)
Age (years, xt s) 62.81+ 8.77 56.89+ 9.88 3.868 <0.001
History of smoking [cases (%)] 24(43.64) 57(40.14) 0.200 0.655
History of drink [cases (%)] 21(40.00) 52(36.62) 0.041 0.839
Time from onset to admission [cases (%)]
<24h 42(76.36) 121(85.21) 2.267 0.322
24h~48h 10(18.18) 17(11.97)
48h~72h 3(5.45) 4(2.82)
Stroke distribution [cases (%)]
Anterior circulation 15(27.27) 43(30.28) 0.173 0.678
Posterior circulation 40(72.73) 99(69.72)
TOAST classification [cases (%)]
Undetermined etiology 15(27.27) 41(28.87) 3.637 0.457
Other determined etiology 3(5.45) 3(2.11)
Cardioembolism 12(21.82) 42(29.58)
Large-artery atherosclerosis 21(38.18) 51(35.92)
Small artery occlusion 4(7.27) 5(3.52)
Underlying disease [cases (%)]
Hypertension 42(76.36) 102(71.83) 0.414 0.520
Hyperlipidemia 25(45.45) 59(41.55) 0.247 0.619
Diabetes mellitus 15(27.27) 22(15.49) 3.606 0.058
Coronary heart disease 4(7.27) 11(7.75) 0.000 1.000
Atrial fibrillation 4(7.27) 8(5.63) 0.010 0.921
Infarct volume [cm’, M(Ps, Pys)] 6.29(3.82,10.41) 3.37(1.32,7.44) -4.249 <0.001
NIHSS score [score, M(Pas, Prs)] 22.00(16.75,30.25)  14.00(4.00,22.00) -5.220 <0.001
Treatment mode [cases (%)]
Intravenous thrombolysis 20(36.36) 59(41.55) 1.854 0.763
Intra-arterial thrombolysis 11(20.00) 24(16.90)
Mechanical Thrombectomy 12(21.82) 23(16.20)
Bridging therapy 7(12.73) 25(17.61)
Drug therapy 5(9.09) 11(5.63)
CXCL9(pg/mL, xt s) 825.38+ 160.68 637.46% 165.16 7.176 <0.001
CCL21(pg/mL, x* ) 683.33% 127.00 535.61% 127.29 7.270 <0.001
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Table 3 Multifactor unconditional Logistic regression analysis

Variable B SE Wald « P OR 95%CI
Age increase 0.442 0.333 1.764 0.184 1.557 0.810~2.990
Infarct volume increased 0.135 0.065 4.297 0.038 1.145 1.007~1.301
NIHSS score increased 0.104 0.028 13.410 <0.001 1.109 1.049~1.172
CXCL9 increases 0.006 0.002 15.681 <<0.001 1.006 1.003~1.009
CCL21 increases 0.011 0.002 20.192 <0.001 1.011 1.006~1.016

& 4 Mm% CXCLY,CCL21 K FHiill AIS BEFUTHIBERL
Table 4 Energy efficiency of plasma CXCL9 and CCL21 levels in predicting prognosis in patients with AIS

Indexs AUC 95%ClI P Cut-off Sensitivity (%) Specificity (%) Youden index
CXCL9 0.785 0.721~0.840 <0.001 656.39 pg/mL 87.04 57.34 0.444
CCL21 0.784 0.720~0.839 <0.001 672.89 pg/mL 55.56 86.01 0.416
Combination 0.861 0.805~0.906 <0.001 0.23 83.33 76.22 0.596
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