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AR 2 3L/ C 2006 L TR ot e ] LA e A AR
S EE I U B2 ST T PR =R

HE T EERR ERE, EWR
WE B A PR 40 I/ 40 9 {8 (neutrophil-to-lymphocyte ratio, NLR) 5 it H} 1fil (intracerebral
hemorrhage, ICH) J Ifil I J& 5l 7K Jif (perihematomal edema , PHE ) AU il /5 AR G 1 o 73k - Il B i 4
ICH f£#% , AR4E Bl 7 1 BE )5 90 d i B Rankin i 3% (modified Rankin Scale, mRS) 343 43 Jy ¥l KL 4
(MRS <3 /M) HFTRGA R (mRS>373)2H ., LbE 2 20 N G2 i PR b R g4 oobh 4, v
Pearson H1 2 E 43 HT NLR Fl PHE (RBLUK A SENE: ; 22 3 Logistic [R1H 5347 12 5 M0 5 AN K AR 2 57 5 B R
;iR H TAEFRHE (receiver operating characteristic, ROC) fIZE P-4 NLR Fll & JR 26 7 K PHE AR Fil f5 A
BTG . 45 5 - AR AN A S HERS AR ME L9 A 177 60 ICH S35, Horh U BL 47 105 461), U5 S B 72 43
A T R TR A R2H ICH 24 h N PHE /R 55 7 1 PHE RFN 24 h AN PHE AR 26 7 KAHX} PHE
AR NLR \PLR W] 5 T 1005 RAFA, TS AN R 4L Le il s T 1S R 4720 (P<<0.05) o Pearson #5143
Mr 7%, ICH 24 h Y PHE /R 5 200 24 h PP AR B NLR S 1EAASE (P<0.05) ; &5 7 K PHE AR5
NLR 5 %95 24 h IR AR &5 50 7 KL AR NLR £ IEA1 G (P<0.05) . —JC Logistic [F 343 Hr 485
RIR 55 7R PHE B NLR J& ICH S 3 15 A R 970 7 f5 B K 3 (P<<0.05) . ROC & R & W5 7R
PHE & # i £6 T Ti BLM 0.636 (95% CI 0.54 ~ 0.73, P=0.006) ; NLR [ £ T 2 4 0.676 (95% CI 0.585 ~
0.768, P<<0.001) . %5t : ABEHT NLR K458 8 4 ICH 3, PHE #™ 5, A B i NLR T =5 FUR Wi 55 7 K
PHE (AR ICH /34 H B 90 Kl A R AL R %
SERRIA L5 P 20 /6K EL 20 LA i e FRLAK i s S
FE 43S R741;R743.34 XEEFRIZES A DOI  10.16780/.cnki.sjssgncj.20230109
S| AR i, & AT, (R, TR, PR 20 /b E 2006 L (R ot e R K e AR 2 i 14
I A TR A N7 R0 R R 7], i S ThREEE A, 2024, 19(1): 12-16, 32.

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 Likur’. 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.
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T A TCH &% 24 h 5l CT 4348 1fi b s B - 25 3D Slicer il
R X R B S0 X e R LA (£ 12 mL) , 3 €2 X3 A ot
FARKAN (293 mL) ; C: 48 7 K% CT F138 /s i AL Rt
Wi L 1 e ) Pl K B B S A0 85 D 2 3D Slicer P 5 47 &5 £ [X I,
AEHIRE I (Z99 mL) , 5 €6 XA i HA A K (29 11 mL) .

B 2 S5 CTH4 B 3D Slicer AT i K ifi Jit J& Bl /K i

PLR%{H
1.2.4 WS PHAE X e a5 90 K 1 264 7 Fl
Vi, A 250 vk 2B B I L 35 IE R PEAN 5 mRS T
53, LAmRS <343 H )5 R 47, mRS=>3 /- AT G AR o
1.3 “%itsFa

IV SPSS 26.0 B AF#EAT S0 b . THE ORI
H Kolmogorov-Smirnov £ 56 1F 2514 , £5& IEA 1 1Y
TR VORI (vts) 225, 2 4L K00 10] B4 SR FH 9 2 ~7 B
A R 55 AE IE A A TR BORH M(QL ~ Q3)FK,

2 41 ] L% K F Mann-Whitney #6565 ; 11807 RER F
K 5 5 Pearson A &M/ HT KU NLR 5 PHE #5445 12
P Z2 3R 5t Logistic [n1 V173 4152 Wi ICH i % S 19 13
JEAN R B R a2 iE TAERFE (Receiver
operating characteristic, ROC ) fH £ P A BERS NLR | 2
7 RIK AR TR 1 f () BUI B 7, LA Youden $8 35 e K
W WA, P<0.05 W2EFAGIER L,

2 R
2.1 AN DU FA T

330451 ICH #3538 123 151 (69.5% ) , AR #5 (59.0+
13.8) %, FilJi K4 105 1), B 5 N K 72 1), AR R 4
M B 7R S S BL4H 95 24 h N PHE /AR R 7 R
PHE K &%5 24 h INAIXT PHE ARFR &R 5E 7 KARXT
PHE {AF{ NLR .PLR B & /& T Hil 5 R A4F4, e A R
2 iy BB 2 e T U RAF41 (P<<0.05), L3R 1.
22 AJR24h A KIRF TR St A PHE AR AR pL 4%

S R ER 7 R B R R R AT ABE 24 h i
J AT (P<0.01) , &5 7 K PHE (KR4 & 5 24 h A

® 1 UG RAFSTUG A RALEE IR RGOR L

1) e %?A/ Bk mES, BERGES WRIEER, AR s/ AL/ [ %)]
(%, xx5) B  BI%)]  BI%)]  [BI%)] %) SRR Fefini [t
WS REF4H 105 58.4+13.6  77(73.3)  98(93.3)  14(13.3)  59(56.2)  31(29.5)  68(64.8)  13(12.4)  24(22.9)
WEARA 72 59.9£14.0  46(63.9)  67(93.1)  6(8.3)  30(41.7) 22(30.6)  54(75.0)  9(12.5)  9(12.5)
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
i3l H LA ETAN 1V, E7A N Wi Fe/ F iR/ Hm =R/ S [ e/
MEZ=/(%)]  [Bl(%)]  [#1(%)] (mmHg, IQR) (mmHg, IQR) (mmol/L, IQR) (mmol/L, IQR)
e R4 35(33.7) 6(5.7) 3(29)  161.0(147.5~181.5)  97.0(88.5~109.0)  1.1(0.8 ~ 1.9) 42+1.1
e AN RA 23(31.9)  11(15.3)  7(9.7)  171.0(153.5~192.0) 100.0(89.0 ~ 115.8)  1.2(0.9~ 1.9) 43+1.0
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
mEENE IR EENR NLR/ PLR/ KH24hN KE24hN K24 h
5 #H/(mmol/ & F/(mmol/ AR PHE &Y FHXT PHE
L, IQR) L, IQR) (IQR) (IQR) (mL, IQR) (mL,IQR)  #F/(mL, IQR)
WG REF4H 1.109~14)  2.6£0.9 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)
HUGARA 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/C A —0.512 0.450 —3.246 —2.338 —1.850 —4.131 —4.720
PiH 0.608 0314 0.001 0.019 0.064 <0.001 <0.001
BRRTR - BIRRTR BRRRTR e iy SR SR R
5 I ARy PHE&EY %I PHEMARY )] )] BIes]  [HKo6)] @ 10R)
(mL, IQR) (mL, IQR) (mL, IQR)
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)
WG AR 6.7(3.7~128) 69(22~145) 0.7(0.4~14)  44(61.1) 16(22.2)  38(53.5) 25(34.7) 12.0(9.0 ~17.0)
Z/E/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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PHE A2 5 o gt it L (P=0.084) , L3 2,
2.3 NLR 5 PHE k4% &) Pearson#8 % P 5-H7

Pearson FE ST 7 , &0 24 h PN PHE {AFHE
9 24 h N I AR B B2 NLR % 1F A 56 (r=0.619, P<
0.001;r=0.227,P=0.030) , 5 PLR JoAH XA (r=0.022, P=
0.769) ; &9 7 K PHE AR 5 A5 24 h A LR AR |
RN 7 % M b AR B AT NLR B IF A 6 (1=0.238, P=
0.004; r=0.457, P<0.001;1=0.199, P=0.016) , 5 PLR J&
AHFENE(1=0.024, P=0.774) .
2.4 #mICH &# 5 R B % W& =5 Logistics = )2
HHF

W LR 2 40 H b PHE /8 (NLR #1PLR by [ 4% &2
AT Z [H ] —JC Logistics M3, VL BE 90 d A K Tl 5
VA AR B RS ICH B35 BUS A -2 R ZE A
SEROR , KR EE 7 K PHE /KL NLR J& ICH & G
AN Bk ST fE R I (P<<0.05) , & %% 24 h I PHE {4
FLPLR T 5 15 J6 & (P>0.05) , W3 3,
2.5 NLR A= & 9% % 7 X PHE /R AR FUS R~ R 649 Fm| 4
A8 5T

231 ROC Hh 44k A& W5 55 7 K PHE #4315 NLR
X} ICH W) A B AN, LA 0.50 45 >4 ROC i £k F i £
BB AL, KI5 7 X PHE R B 4E T A2k 0.636
(95% CI10.54 ~ 0.73, P=0.006) , 4% 7 K PHE 1A F 7
(B 6.95 B, X1 A ABURAE: 4 50.8% , 4 5P 82.4%,
A5 3550 0.332; 24 NLR {2k F 120 0.676 (95% CI
0.585 ~ 0.768, P<0.001) , X 7 (Y ABURME A 52.5% , Fi- 57
T 78.8% , 215454 0.313, ILEI 3,

3 1tig
AWFIE LSS B B, ICH J5 A BE i &5 7K S A NLR il

2 IR ]S Bz PHE ARFR AL (mL, aeks)
K240 REETR ZE PH

15

PHE {15 S8 A 1l f5 A A3 ¢, NLR 1 PHE (AR 52
IEARDG, HABERT NLR &5 7 K PHE (RFRBEVE R
B 90 d T J5 AN R A ST fa e R &R . B, X NLR
J% PHE (1) Wil e e 79 f 6 3 4 F0 00 17 11

SERTHTSE & B, ABEmT NLR T 2 ICH B3 &R
90 d Ilfi IR &5 =y AN K B FiLi 46 b , i 8 58 i 45 H 5 ICH
PEAIHH G, NLR 7 FUI R K235 Jsy Jy T o AUk, (H AR 5
B, AWEIE 5 SE R ST 45 SR — 2, £53 H NLR 7
E REME S ICH 3 H e 90 d W5 A Kb 2 <7 & 6 A
o MR Z FARIRYT B E T NLR i 5 il b i
BRJ5 90 d BYAS R TS Jh 7 AH T, HABFSE &K L NLR
Th = BB 7 TN ICH B & A 2 D) RE B AL, B8 NLR
K5 BB I R AR T3 A R0 90 d R Bk R
AHICU . Zhang S8 Fifi 17 s (1] 97 8% %2 180 d, 45 & 3K
NLR F& g7 B0 ICH B35 A K45 )5 .

XoF 0L A 5 e ) ERL R 2R A A v, A oa b ol AR
XU B, AHIE 78 % i i A R A BRI ] A
PHE YA AR R EA T 7S (] LA, 45 SR 354 m Tl e AN
B ZH 44 9 5 i PHE K- . PHE WL 2 S 8UE HH&
T HE AL RN PR BUG A KA IR K 2 — , PHE I (R R
REAE A 90 dIlf PRAS KL 435 Jy i 2t <7 0000 PR ™0, I i iE
WIS 7 d 2247 PHE JF &R 2 = 1 AR 5% LU R I 56
7R PHE RBUMIE(E AR H , HuA &0 24 h 4 PHE R FY,
gh WL R 2R 7 K PHE MR BN 115 BU 2 A, &5
A HTREIE . AT KB 24 h N PHEARLE
TREB AN A i B FE T %640 56 , H. 72 h N PHE &
PSR ICH J5 DI RELS AN KA P, 5t Pk 2 I vk
KBEAA 72 h N PHE #E1T HL A 0T, AR X SE T R ik
17IH49 , {H Marchina 2.3 H 72 h P PHE /R F1XF
FEH ARG JRy FBET R A5 . ASHIFTE I ) 2 4
| ICH 8% K55 7 K PHE IR FRBEVE A 90 d 5 A B
B fERE N 2R . AR LU R 9% 24 h N FIES 7 K PHE
B B n (R34 B 2 B ARG e

AR 18.5+13.5 9.9+11.3  —6.981 <0.001 i o
PHE {41 9.1+10.7 9.5+14.3 —1.726  0.084 A >, ST PHE SEfRe 4o S22, A4 T
3 W ICH B WS A R 2 K ER ZJC Logistic [7J4 5317
- p 95% CI

B bRz FLRTE P OR — I
K 24 h N PHE M4 0.031 0.024 1.703 0.192 1.032 0.985 1.081
KA TR PHE AL 0.04 0.02 4.008 0.045 1.041 1.001 1.082
NLR 0.105 0.046 5.187 0.023 1.111 1.015 1.216
PLR 0.002 0.002 1.002 0.317 1.002 0.998 1.007
ki 0.116 0.667 0.03 0.862 1.123 0.304 4.152
i —2.208 0.508 18.884 0 0.110
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