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Relationships between peripheral blood inflammatory markers and acute ischemic stroke
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[ Abstract | Objective To explore the relationships between peripheral blood inflammatory markers and acute
ischemic stroke (AIS). Methods A total of 80 AIS patients in Neurovascular Center of The First Affiliated Hospital of
Naval Medical University (Second Military Medical University) from Aug. to Dec. 2022 were enrolled. According to the
National Institutes of Health stroke scale (NIHSS) score, the patients were categorized into mild AIS group (NIHSS <4, n=
50) or moderate-to-severe AIS group (NIHSS=4, n=30). According to the 90-day modified Rankin scale (mRS) score, the
patients were categorized into favorable outcome group (mRS 0-2, n=74) or unfavorable outcome group (mRS 3-6, n=6).
The basic clinical data, peripheral blood inflammatory markers (including monocyte to lymphocyte ratio [MLR ], neutrophil
to lymphocyte ratio [NLR ], platelet to lymphocyte ratio [PLR |, systemic immune-inflammation index [SII], and systemic
inflammatory response index [SIRI]), and other laboratory data of the patients in each group were collected and compared.
Results Compared with the mild AIS group, the moderate-to-severe AIS group had a significantly higher proportion of
hyperlipidemia history (43.3% [13/30]vs 18.0% [9/50], P=0.014) and significantly higher NLR (2.81[1.93, 5.97] vs 2.01[1.64,
3.37 ], P=0.028). Compared with the favorable outcome group, the unfavorable outcome group had a significantly higher
proportion of hyperlipidemia history (83.3% [ 5/6 ] vs 23.0%[ 17/74 ], P=0.007), but there were no differences in MLR, NLR,
PLR, SII, or SIRI (all P>0.05). Conclusion Moderate-to-severe AIS patients have higher NLR.
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Tab 1 Comparison of clinical data between mild and moderate-to-severe AIS patients

Factor Mild AIS N=50 Moderate-to-severe AIS N=30 Statistic P value
Demographic
Agelyear, x +s 62.381+10.48 59.27+13.72 t=1.143 0.256
Male, n (%) 34 (68.0) 24 (80.0) L =1354 0.245
Education level/year, M (Q,, Oy) 9.0 (9.0, 12.0) 9.0 (9.0, 15.0) Z=—0.215 0.830
BMI/(kg*m ), X+s 25.06+2.69 25.09+3.69 t=—0.042 0.967
Vascular risk factor, 7 (%)
Hypertension 36 (72.0) 20 (66.7) 1=0254 0.614
Diabetes mellitus 19 (38.0) 8(26.7) 2=1.077 0.299
Hyperlipidemia 9 (18.0) 13 (43.3) £=6.036 0.014
Coronary heart disease 7 (14.0) 6 (20.0) 2 =0.153 0.696
Family history of stroke 12 (24.0) 11 (36.7) £ =1.469 0.226
Smoking 25 (50.0) 15 (50.0) £ =0.000 1.000
Drinking 21 (42.0) 14 (46.7) £=0.166 0.684
Blood pressure on admission/mmHg
SBP, x*ts 146.42+21.38 142.17420.32 t=0.877 0.383
DBP, M (0., Ov) 85.00 (78.75, 93.75) 80.00 (72.50, 90.25) Z=—1.759 0.079
OCSP classification, n (%) £=6.751 0.080
Total anterior circulation infarct 1(2.0) 4 (13.3)
Partial anterior circulation infarct 33 (66.0) 15 (50.0)
Posterior circulation infarct 11 (22.0) 10 (33.3)
Lacunar circulation infarct 5(10.0) 1(3.3)
TOAST classification, n (%) 2 =2.390 0.664
Large-artery atherosclerosis 13 (26.0) 7(23.3)
Cardioembolism 3(6.0) 2 (6.7)
Small vessel occlusion 29 (58.0) 15 (50.0)
Other determined etiology 3 (6.0) 2 (6.7)
Undetermined etiology 2 (4.0) 4(13.3)

1 mmHg=0.133 kPa. AIS: Acute ischemic stroke; BMI: Body mass index; SBP: Systolic blood pressure; DBP: Diastolic blood
pressure; OCSP: Oxfordshire Community Stroke Project; TOAST: Trial of Org 10172 in Acute Stroke Treatment; M (Q,, Op): Median

(lower quartile, upper quartile).

22 B, PEEAISEHEREHEER LK i
JEE MR A R 2 A B, R R i A AL ALS B NLR
4 % (P=0.028) ; 1M MLR, PLR, SII. SIRIZ7£
PIZH ] 22 R e gt L (¥ P>0.05) . P4
RS IS SRERE . Hh =ER . S
AR IS B i A I T 2 R e i
B (¥P>0.05) ., WFE2.

23 TUBRMF, FUSRRAIS BFWE R bl
90 d & HL, 80 fil AIS B h HlJ5 R 4FE& A 74 11,
TR ANRE 6 . S5TE RIF4AMHLE, BEARA
A v IR RS 52 19 B L Bilde i (P=0.007 ) o PR

HBEAERE . Ml ZHEFR . BML, &iiLUE
R N 7 T NI T RTINS o AN LS R 3 N
FHAL . PRI A BRI . ABE T 5K R
OCSP 738 | TOAST 732 ¥ Jegiit e E 3 (1
P>0.05) . Jﬁ%s

24 BRI, MERRAISEH LR ELEL
Rk '—ﬂﬁ}:aﬁ?éﬂmtlz TG A R4 AIS
MLR NLR ,PLR , SIT, SIRI 2 F ¥ 481 245 X (1
P>0.05) . PHALEF RS IGO0 . SIS R
TR e EERR AR I B PR B A IR
ME2E R TSI E X (¥ P>0.05) . W% 4.



BEER RSN 202442 A, H545% 177 =
F2 B, PEE AIS BEIWEERILE
Tab 2 Comparison of laboratory data between mild and moderate-to-severe AIS patients

Index Mild AIS N=50 Moderate-to-severe AIS N=30 Statistic P value
FBG/(mmol*L™"), M (Q,, Ov) 5.9(5.0,7.3) 5.6(5.2,7.8) Z=-—0.114 0.909
TC/(mmol-L "), x+s 4.67+1.15 4.62+1.11 t=0.185 0.854
Triglyceride/(mmol=L "), M (Q,, Q) 1.44 (1.10, 2.00) 1.48 (1.01, 1.90) Z=-—0.323 0.747
HDL-C/(mmol*L™"), M (Q;, Ov) 1.19 (1.05, 1.33) 1.09 (0.94, 1.36) Z=—1.089 0.276
LDL-C/(mmol*L "), x*s 2.95+1.04 2.87+0.95 t=0.310 0.757
MLR, M (Q,, Oy) 0.26 (0.22, 0.35) 0.31(0.24, 0.47) Z=—1.908 0.056
NLR, M (O,, Q) 2.01 (1.64, 3.37) 2.81(1.93,5.97) Z=-—2.196 0.028
PLR, M (Q,, O,) 115 (96, 163) 143 (97, 221) Z=—1451 0.147
SI/L™', X 10%), M (Q,, Ov) 472 (343, 780) 658 (350, 1 252) Z=—1.381 0.167
SIRI/(L ™", X 10%), M (Q,, O,) 1.06 (0.78, 1.55) 1.44 (0.85, 2.89) Z=—1.848 0.065

AIS: Acute ischemic stroke; FBG: Fasting blood glucose; TC: Total cholesterol; HDL-C: High density lipoprotein-cholesterol;
LDL-C: Low density lipoprotein-cholesterol; MLR: Monocyte to lymphocyte ratio; NLR: Neutrophil to lymphocyte ratio; PLR:
Platelet to lymphocyte ratio; SII: Systemic immune-inflammation index; SIRI: Systemic inflammatory response index; M (Q,, Qp):

Median (lower quartile, upper quartile).
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Tab 3 Comparison of clinical data between favorable outcome and unfavorable outcome AIS patients

Factor Favorable outcome N="74 Unfavorable outcome N=6 Statistic P value
Demographic
Agelyear, x+ 60.73£12.10 67.1714.67 t=—1.289 0.201
Male, n (%) 54 (73.0) 4 (66.7) % =0,000 1.000
Education level/year, M (O;, Oy) 9.0 (9.0, 12.0) 10.0 (7.5, 13.0) Z=0.000 1.000
BMI/(kg*m %), x+s 25.01£3.12 25.85+2.67 t=—0.642 0.523
Vascular risk factor, 7 (%)
Hypertension 51 (68.9) 5(83.3) 2 =0.077 0.781
Diabetes mellitus 24 (32.4) 3 (50.0) £=0.182 0.670
Hyperlipidemia 17 (23.0) 5(83.3) £=17.341 0.007
Coronary heart disease 10 (13.5) 3 (50.0) 7 =3.079 0.079
Family history of stroke 19 (25.7) 4 (66.7) 1=2.771 0.096
Smoking 37 (50.0) 3(50.0) 2=0.000 1.000
Drinking 32 (43.2) 3(50.0) 2=0.000 1.000
Blood pressure on admission/mmHg
SBP, x*s 144.50+20.14 148.83+31.61 t=-—0.330 0.754
DBP, M (Q,, Oy) 82.00 (78.00, 91.25) 86.50 (65.00, 97.00) Z=—0.046 0.963
OCSP classification, n (%) 1 =1.965 0.580
Total anterior circulation infarct 4(54) 1(16.7)
Partial anterior circulation infarct 45 (60.8) 3(50.0)
Posterior circulation infarct 19 (25.7) 2(33.3)
Lacunar circulation infarct 6 (8.1) 0
TOAST classification, n (%) 7 =3.524 0.474
Large-artery atherosclerosis 19 (25.7) 1(16.7)
Cardioembolism 5(6.8) 0
Small vessel occlusion 39 (52.7) 5(83.3)
Other determined etiology 5(6.8) 0
Undetermined etiology 6 (8.1) 0

1 mmHg=0.133 kPa. AIS: Acute ischemic stroke; BMI: Body mass index; SBP: Systolic blood pressure; DBP: Diastolic blood
pressure; OCSP: Oxfordshire Community Stroke Project; TOAST: Trial of Org 10172 in Acute Stroke Treatment; M (Q,, Op): Median
(lower quartile, upper quartile).
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Tab 4 Comparison of laboratory data between favorable outcome and unfavorable outcome AIS patients

Index Favorable outcome N=74 Unfavorable outcome N=6 Statistic P value
FBG/(mmol+L™"), M (Q,, Q) 5.8(5.0,7.5) 6.5 (6.0,7.8) Z=—1.279 0.201
TC/(mmol-L "), X*s 4.65%k1.16 4.63%0.80 t=0.061 0.951
Triglyceride/(mmol*L "), M (Q,, Q) 1.45(1.10, 1.94) 1.60 (0.82, 2.38) Z=—0.046 0.964
HDL-C/(mmol*L™"), M (Q,, Q) 1.18 (1.00, 1.31) 1.14 (0.87, 1.73) Z=—0.183 0.855
LDL-C/(mmol*L™"), X% 2.93+1.03 2.78%0.72 t=0.364 0.717
MLR, M (Q,, Op) 0.28 (0.22, 0.36) 0.31 (0.29, 0.50) Z=—1.5l16 0.129
NLR, M (Q,, Ov) 2.22(1.77,3.57) 3.92(2.34, 11.33) Z=—1.681 0.093
PLR, M (Q,, Op) 124 (99, 177) 112 (80, 282) Z=—0.219 0.826
SII/L™', X10%), M (O, Ov) 510 (343, 873) 579 (416, 2 589) Z=—0.804 0.422
SIRI/(L ™', X 10%), M (Q,, O,) 1.11 (0.79, 1.83) 1.83 (1.28, 4.63) Z=—1.863 0.062

AIS: Acute ischemic stroke; FBG: Fasting blood glucose; TC: Total cholesterol; HDL-C: High density lipoprotein-cholesterol;

LDL-C: Low density lipoprotein-cholesterol; MLR: Monocyte to lymphocyte ratio; NLR: Neutrophil to lymphocyte ratio; PLR:

Platelet to lymphocyte ratio; SII: Systemic immune-inflammation index; SIRI: Systemic inflammatory response index; M (Q,, Oy):

Median (lower quartile, upper quartile).
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