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Neutrophil/Lymphocyte Ratio and Perihematoma Edema Volume Are Independent
Prognostic Predictors of Patients with Intracerebral Haemorrhage HUANG Lei', YE Fer, REN
Siying’, WU Guofeng’, WANG Likurr. 1. School of Clinical Medicine, Guizhou Medical University, Guiyang
550004, China; 2. Emergency Department, Affiliated Hospital of Guizhou Medical University, Guiyang 550004,
China

Abstract Objective: To investigate correlation between the neutrophil-to-lymphocyte ratio (NLR) and
perihematomal edema (PHE) volume and prognosis after intracerebral hemorrhage (ICH). Methods: Patients
with ICH were retrospectively enrolled and divided into good prognosis (mRS < 3) and poor prognosis (mRS>
3) groups according to the Modified Rankin Scale (mRS) scores obtained 90 days after discharge from the
hospital. Demographics, clinical baseline data and imaging data were compared between the two groups.
Pearson correlation analysis was applied to determine the correlation between NLR and PHE volume.
Multivariate Logistic regression analysis was used to determine independent risk factors affecting poor
prognosis. Receiver operating characteristic (ROC) curves were used to assess the predictive value of NLR and
PHE volume at day 7 from onset on poor prognosis. Results: A total of 177 patients with ICH were included
according to the inclusion and exclusion criteria, including 105 patients withgood prognosis and 72 patients
with poor prognosis. Univariate analysis showed that PHE volume at 24 h, PHE volume at day 7, relative PHE
volume at 24 h, relative PHE volume at day 7, NLR and PLR were significantly higher in the poor prognosis
group than in the good prognosis group, and the proportion of brain herniation was significantly higher in the
poor prognosis group than in the good prognosis group (P<0.05). Pearson correlation analysis showed that PHE
volume within 24 h of ICH was positively correlated with haematoma volume and NLR within 24 h from onset
(P<0.05); PHE volume and NLR on day 7 from onset were positively correlated with hematoma volume within
24 h of onset, hematoma volume on day 7 from onset, and NLR (P<0.05). Binary Logistic regression analysis
suggested that PHE volume at day 7 from onset and NLR were independent risk factors for poor prognosis in
patients with ICH. ROC analysis domonstrated an area under curve of 0.636 (95% CI 0.54 ~0.73, P=0.006) for
PHE volume on day 7 from onset and 0.676 (95% CI 0.585 ~0.768, P<0.001) for NLR. Conclusion: Higher
NLR levels on admission correlated with more severe PHE. Elevated NLR on admission and PHE volume on
day 7 from onset were risk factors for poor prognosis on day 90 post-discharge for patients with ICH.

Keywords intracerebral hemorrhage; neutrophil/lymphocyte ratio; perihematoma edema; prognosis
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PHE {AF{ NLR .PLR B & /& TG R AP, SE AR
2 i ) 5 3 TS AL (P<<0.05) , L& 1,
22 AJA24h A K% TR A A PHE AR EL
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2.3 NLR 5 PHE 44284 Pearson #8 % P 57
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Z/F/C1H 0.073 1.797 0.005 1.065 3.604 0.022 3.107
P{Y 0.485 0.180 0.942 0.302 0.058 0.883 0.211
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MEEN(%)]  [Bl(%)]  [H1(%)] (mmHg, IQR) (mmHg, IQR) (mmol/L, IQR) (mmol/L, IQR)
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Z/F/CAH 0.056 4.499 5.355 —1.637 —1.334 —0.828 0.314
P{H 0.812 0.034 0.069 0.102 0.182 0.407 0.427
mEEN IR EENR NLR/ PLR/ KW24hN KE24hN K24 h
25 FH/(mmol/ & F/(mmol/ AR PHE 148/ AHXT PHE
L, IQR) L, IQR) (IQR) (IQR) (mL, IQR) (mL,IQR)  #AF/(mL, IQR)
WA BIGH 1.109~1.4) 26209 4.8(3.2~69) 159.1(114.1 ~210.3) 13.5(6.1~23.2) 3.91.9~9.1) 0.3(0.2~0.5)
FEARA 1.109~14)  2.8+0.9 6.7(4.4 ~14.9) 186.9(130.3 ~255.5) 18.6(10.4 ~27.5) 7.1(4.1~16.1) 0.5(0.3 ~0.9)
Z/F/AME —0.512 0.450 —3.246 —2.338 —1.850 —4.131 —4.720
P{H 0.608 0.314 0.001 0.019 0.064 <0.001 <0.001
FORIRTR - SORRTR - BIRTR e S S0 SIRIE (B
5 I ARy PHEERY A% PHEAARY (%) BI%)] o] L) @ 10R)
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WG R4l 6.93.9~112) 352.1~59)  0.503~08) 54(51.4) 16(15.2)  40(38.1)  33(31.4) 10.0(8.0 ~ 14.0)
R AR 6.703.7~128) 6922~145) 0.7(04~14)  44(61.1) 16(22.2)  38(53.5)  25(34.7) 12.0(9.0 ~ 17.0)
Z/F/C1H —0.139 —2.776 —2.601 1.620 1.407 5.046 3.958 —1.574
P{Y 0.889 0.006 0.009 0.203 0.236 0.800 0.138 0.115
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IR 24 h N I FR B NLR B IE #H 56 (1=0.619, P<
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AHFNE(1=0.024, P=0.774) ,
2.4 #mICH Z# 76 R R % W& =5 Logistics = )2
HHF

W LR 2 40 H Hh PHE /8 (NLR #1PLR by [ 4% 2
AT 2 #E T Logistics [711H , LA H BE 90 d A B il
VA AR B RS ICH B34 BUS A -2 R ZE A,
SEROR B9 EE 7K PHE /KL NLR J& ICH & G
AN Bk ST A5 K I % (P<<0.05) , & %% 24 h I PHE {4
FLLPLR i 5 #ils T (P>0.05), W& 3,
2.5 NLRA=& 9% % 7 X PHE /R AR U < B 649 Fml 4
A8 5T

221 ROC M4 3P4k & %5 7 K PHE /A F15 NLR
XF ICH Wi A B AN, LA 0.50 /5 >4 ROC i £k R i £
B2, KW 7 K PHE R R 2 T f A K 0.636
(95% CI0.54 ~ 0.73, P=0.006) , 4% 7 K PHE 1A FH#% ki
(B 6.95 B, X1 A ABURAE: S 50.8% , 4 5P 82.4%,
A5 F5 %0 0.332; 24 NLR {2k F 1 28 0.676 (95% CI
0.585 ~ 0.768, P<<0.001) , XJ 1 A LR Ky 52.5% , 5%
T 78.8%, 2154540 0.313, L& 3,
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T 5 se il 37 FU ICH B35 f 2 D Ak, 4 NLR
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REAVE A 90 dlfi PRAS KL 435 Jay i s <7 0000 PR 20, I i
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1TIH44 , {H Marchina 28 .45 H} 72 h ) PHE /R B XF
SR I IREE Ry RT3 A o AT W A 2
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PLR 0.002 0.002 1.002 0.317 1.002 0.998 1.007
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