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aSAH FiR A MG M NLR S5 TR

¥ OB K % 4 W KR

® E BE i sh otk R i (aSAH) J5 itk 4 i/ C 40 B LU (S (NLR) B s A8 4k, 7 5 38 kP i
B Ifil ( delayed cerebral ischemia, DCI) & £ Z [l ()26 & IR PRAG WO AN (E . ik BT CEE 2019 4F 12 A ~2020 4F 12 H 7E %
B RE K 2 BRI I BRI 19 123 5] aSAH R E ABERT IR PSR X ABEE 3 =1 K ABEE 6 1 K ABESE 9 = 1 JK B bz 41 g
THER I T 200 T A5 LA B b 40 /9 O 4 B LU {E (NLR) MR 4l DCT R A= 1630, B 8 55 43 DCT 41 (48 f51) Al DCT 41 (75 )
Fb 25 19 2 28 A A I s ) I AR 8 Ak I 0 ok A 3 2 43 AT L e T LS ) i e b e A T AR O B 4R A T 4 ONLR . 2 A ROC
i £k M2 —JC Logistic [a] 194 % NLR % DCI B T &% B8 S AH G . #55R  DCI 4 7E Hunt - Hess 4320 \WFNS 43 2% A B 73 3 ik
JE /AT bR 40 38 5 TR DCT AL, 1 DCTAL7F GCS WK F 3k DCI 41, 2 RIAFKH ¥ X (P <0.05) ;DCI 41
A TE A I ] A P MR A B A ONLR 3 THE DCILALEE (P <0.05)  JFERWIE 6 £ 1 Kk B i i, 17k I 40 fig DCI 21 7€
ABEE3£1 K 61 K91 KikEAEITEIMETIE DCIA (P <0.05), HTE 3 =1 RFE R AR, A5 50 R Z M ¥ AL H
fEF (P <0.05), H 3 +1 X NLR XfF DCI A9 00 8% 68 5 K, = il #H 26 IR 22 28 2 J5 , NLR W FH 452 DCL &4 i W K 26 (OR =
11.103,95% C1:3.777 ~32.117) , #i& aSAH J5 NLR Z3&8i, ARk S DCI &4 B4 M etk
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Dynamic Change of NLR for Delayed Cerebral Ischemia Following Aneurysmal Subarachnoid Hemorrhage. LUO Cong,CHEN Hao ,ZAN
Kun et al. Xuzhou Medical University, Jiangsu 221004 , China

Abstract Objective To explore the relationship between the dynamic change of neutrophil — lymphocyte ratio (NLR) and the oc-
currence of delayed cerebral ischemia (DCI) after aneurysmal subarachnoid hemorrhage (aSAH), and evaluate its value in prediction.
Methods A total of 123 aSAH cases treated in the Affiliated Hospital of Xuzhou Medical University between December 2019and Decem-
ber 2020 were retrospectively collected for clinical data, and neutrophil count, lymphocyte count and NLR (3 £1) days, (6 £1) days
and (9 £1) days after admission. The patients were divided into the DCI group (48 cases) and non — DCI group (75 cases) based on the
occurrence of DCI. The two groups were compared for clinical data at admission, and the ANOVA for repeated measurement was used for
a comparison between the two groups in neutrophil count, lymphocyte count and NLR at different time points. ROC curve and binary Lo-
gistic regression were used to determine the prediction efficiency and correlation of NLR to DCI. Results The Hunt — Hess grade, WFNS
grade, Platelet count, mean arterial pressure at admission and neutrophil count in DCI group were higher than in non — DCI group, while
the GCS score in DCI group was lower than in non — DCI group, and the differences were statistically significant (P <0.05). The neutro-
phil count and NLR in DCI group were higher than in non — DCI group at all time points (P <0.05), and peaked (6 £1) days after the
onset, while the lymphocyte count in DCI group was lower than in non — DCI group (3 +£1) days, (6 +1) days, and (9 £1) days after
admission (P <0.05), and at minimum (3 = 1) days after admission. There was an interaction between group and time (P <0.05).
Moreover, (3 £1) days NLR is more effective in predicting DCI. After controlling the relevant confounding variables, the increase of
NLR is still a predictive factor for DCI(OR =11.103,95% C1.:3.777 —32.117). Conclusion NLR is a dynamic variable, and its varia-
tion is associated with occurrence of DCI.
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Wk W R 2 W UL ( subarachnoid hemorrhage , SAH) &R PR H % UL ) & /& B AE , 24 5 e 26 vp s 5y
5% , Hor gl ok g 1wk I SR Il ( aneurysmal sub-
arachnoid hemorrhage, aSAH) #J 5 SAH ) 85% '
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HMER KA 30% #2472 . DCI A & B Ja kb 4
ZLYIRE G, AT UE R SN AR B, 4T & A AL
i, — B LA, DCIT B TA 2 i 1l 45 5 28 0 B4 45 21
SR, e 9% & B0, L % A6 0T 68 th 2 o B AR PR AL
S5 Hop g e KR 8 A o vl U2 i DCI
O RN || 0 N < ) U | L R o 7 R 1
JETHE S aSAH R K WS Z A7 B

HhPE R 4 i/ 9K 40 Y L ( neutrophil = lympho-
cyte ratio, NLR) J& —F 5 K15 H &3 9 RIEbR &9,
Ak B TE S 2 g I TS B A A DG A dE
IR 1 ot A B e i A R s URE BE 10 R B 5T &
W, B ABERT NLR 2 Wk B 5 1 % 4 DCI 1Y
T g AR SR, NLR 814 828 % T aSAH J5
DCI #1&E4 WF58, AW H B B 7E T X aSAH B #
G4 N IS R v 0 e R Nl 10 e G A O S O
FEHEAT 20 M 3R H 5 DCT 22 18] 4 56 & | [8] s 340 Dhir H:
T 18

WHRE5HFE

1. BFFE X 4 2 328 B M B B K 2= B B2 B 2019
AE 12 H ~2020 4F 12 HUiA A9 123 9] aSAH B35 1
I R GERE, R4 2 A B )5 DCI B & AR B, 0 i 3%
43k DCI 41 (48 ) FHE DCT2H (75 B)) , 99 A bR
% fFifk CT K2 S B0 ik X RS s i @3 2 CT
I A5 A% B R U I T R A 2 R A2 1 B KOS
@RI 24h WWABE ;@ A B I 72h P42 32 FF i S 4]
FARE MG NIRRT @B HFFR >18 X, HEBR
B - OAE 3l ket ik B8 T il il BB @ A IR ™
L E I IE i AE B AR AR 2B E BRI
MR ZR G | T o e B Y B S R e 0 JR A
@ A BE T 45 32 S VR W IRYT, QOSB3R mOE o
FEIHN ] ; @G I ; © 4T YR sl FLI 2 1 5 DIl IR
BEREA A, DCL 2 Wbz o -t BT A A0 28 T ik e 46t
WHLS TR R B PUKE T B (68 S 7 5F B 2K 0F
SrFRE2 L), RASKA CT & BT Ik % %
X, HLHERR P A IR AR 45 SR 1

2. PRI OB B Y AR GRS B AR
1 BEAE WO (3R R R A 6 N A BRI 1 3
L) AR (B H R & =5 DRRER, 1 A FR R
A 12g SRR R IR (AR R Il 2 1297 4R
(2019 4F) ) IS W) B IR (RRAE (2 TROH PR o 5
297 e B (S BR AR - 2019) ) 2 ) | g I gE
(REFENR BN 25259 , B A BE LDL - C=4. 9mmol/L
5 TC=6.2mmol/L) Jli BEFEHS 52 2 Bk JEE 1o & . TR

J5 2 A B I A% B A B K 3F 4 ( Glasgow Coma
Scale,GCS) """ 'Hunt — Hess 28 2¢""7 1 5t 4 & 48 B}
HEL(WFNS) 43S £ MR Fisher 43407 (id 5%
JIT A B A BRI S ks ABERS 3 £1 K 61 K
9 +1 KAYILH BLFEFr , K H Sysmex XN 2000 4= H 3
I £ 3 AT ASORS: ) A8 5 £ B | i/l L i 21 B L v
PR 20 L S bk L 4 K, O H 5 AR E ) NLR 2R
Cobas 8000 4 H 3l 4= A f J2 73 Hr A3 K H: g 2 1 57 A6
NI AN s 1

3. GiitaF 05 i R FH SPSS 23.0 4t i 1k X 5k
WIEATGEAT o0 BT, 278 1 R I £ R UERE (v £ 5)
s o KR 53 3 ST [ M Q1 Q3) ] 3657 , 41 1] B
AT A LA A By 22 55 88 FH R FH Wl S B AR ¢ 46
5, W EAFEHKIE « R, AF & IES 01 LA
8] 25 2 Bk L B {8 F Mann — Whitney U K56 5 43 2848
RN KRR (% ) Fon I8 LR Pearson x° ¥
55 Fisher fH 0K 5 728 IE x° K56 R & 2
W7 25007 LA DCL 4L R dE DCL 41 A BE i | A Bt 5
341 K61 K91 Kb Pk A % ik 2 40
L3t HC NLR 23 A 1l o il 12 0 22 5% 1 | L X KO8 B2
TR, AN 2 BRIE 45 F , R FH Greenhouse — Geiss-
er VEIEAT M IE K 55 >R H A2 10 & TAE F#1E ( receiver
operating characteristic, ROC) Hh £k o0 B B I & #r vp
A Geit e B SO AR i S BT 1, DLt 2 T AR
FIWr B 8 71 s i), #E— 2548 | —JT Logistic 113 43
Hr NLR X DCI BB A {65 BL P < 0. 05 N 22 5741 4¢
EE L,

& R

1. — Bl PR %6 RE F %5 . DCT 40 5 JF DCT 4 4931
AR WA AR R PR S AR ILAE | s B A Al
EAE sk & &K/ FARFR MR Fisher 4
N S R N | A R = B[R0 A =2 W2
P23 X (P >0.05) ;DCI 41 Hunt — Hess 73 4% \WFNS
539 NLR A BE -3 30 ik He | il /Al v v s 4 i 1
¥ AR DCI 4, i DCT 41 GCS 4K T E DCI
4, 2ZRAGLITFEL(P<0.05) , FERLEL,

2. iz F 52 D A J7 22 43 A7 AS [ B[] o A 4
WRELANAL NLR : (1) A R[] 50 DCI 20 5 3F DCI 44
BB TR 20 BT R R B 40 BT BR ONLR 22 A 4
AR (P <0.05) . (2) Pk 20 i v % b B 4
MuTt% NLR B i (8] A5 Ak 3 2 5] (P <0.05) .
(3) #E— 2D AT /] BN 23 BT, DCIT 21 B8 3% A& I [l
PEoRL 40 M H & NLRY s THEDCIH B, H & BTt
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x1 FHHBENEREBLEE n(%),xxs, M(Q1,Q3) ]
] ‘ , R Fo 4
A TR st 1= I A A e AL W5 PR 9% R 2z AR WG A ik A5 3E
3E DCI 4l (n=75) 59.8 +10.8 17(22.7) 13(17.3)  49(65.3)  13(17.3) 5(6.7) 7(9.3) 8(10.7)
DCI 4 (n =48) 63.5+12.9 28(58.3) 9(18.8) 31(64.6)  10(20.8) 2(4.2) 8(16.7) 9(18.8)
4 it 5 -1.726 0. 046 0.040 0.007 0.236 0.034 1.470 1.606
P 0.087 0.830 0.841 0.932 0.627 0.853 0.225 0.205
4151 Ziﬁﬁ/\[ﬁ: -2 3 ik GCS P4 Hunt — Hess WFEFNS R Fisher 2k F AR =R
1] (h) (mmHgA) S 5y 5% Je 14 ¥ €
4E DCI 4 (n=75) 10.3 +8.8 99.1+15.5  14(12,15) 3(2,3) 2(1,4) 2(2,3) 54(72.0) 21(28.0)
DCI 41 (n =48) 11.9+9.8 108.8 +16.2  12(9,14) 3(3,4) 4(2,4) 3(2,3) 37(39.6) 11(25.0)
Guit i -0.950 -3.324 -3.048 -2.751 -2.925 -1.430 0.393
P 0.344 0.001 0.002 0.006 0.003 0.153 0.531
. T AT 3 bk it AT 3l KR 7
A fit(om) O RIR TER Wasik KMmAK KRS RRadk  HRRSIK
JEDCIH (n=75) 4.0(3.1,5.6) 11(14.7) 16(21.3)  17(22.7) 7(9.3) 17(22.7)  12(16.0) 6(8.0)
DCI 4 (n =48) 4.0(3.0,7.0) 14(29.2) 6(12.5) 14(29.2) 3(6.3) 9(18.8) 9(18.8) 7(14.6)
it it -0.08 3.800 3.632
P 0.934 0.051 0.612
B 5% o 2 A i)
A5 WM CER IR LT e g
ML #H (g/L) . 1 240 B 4 . NLR
( x10°/L) (mmol/L) (/L) ( x10"2/L) ) ( x10°/L)
( x10°/L)
EDCIH (n=75) 122.1 £16.4 191.5 +£48.6 7.9+1.8 37.3+£6.2 3.99+0.49 9.2+2.6 1.2+0.4 8.7 4.1
DCI?E(H:48) 121.8 £20.7 219.8 +69.4 8.1+£2.2 37.1£5.9 4.01 £0.68 10.9 +2.9 1.2+0.3 10.2 +4.4
Geit i 0.081 -2.658 -0.560 0.194 -0.208 -3.461 0.534 -1.987
P 0.935 0.009 0.577 0.847 0.836 0.001 0.594 0.049

NLR. 7 41 i/ 5k 2 41 AR DCTL 3B % PR 1M ; GCS. 46 3307 BF B 2K PE43 s WENS. 54 22 SN 33 43 9 5 26 5 * LmmHg = 0. 133kPa

BEHECTESE 6 £ 1 Kk B &g (F S 1E 250 R
3.135.7.097,P {843 %% 0.000.0.000) ., DCI ZH A
B J5 T L 4l B % T3 DCL 4, B 2 FE## IfF

163 +1 REEZREARCFYE2ZE 55 R -0.208, P
5} 0.003) ,FEIL% 2,

*2 FEDCIES DCIARMRMA HEMAAITEH NLR U (v +5)

ABtJE

ABEJE VNEAET

I 21 531 NCAiD R . R Fyy /P Fy /P Fougi xnim /P
H ZH 5] 5 it 321 F 6:1F 041 % W i 411 11 B ]
- , ) FDCIAL(n=75) 9.222.6 10.223.0 10.6=3.1 89229 o
P 20 R % ( x 10° /L . . . . . .
AT ) DCI4(n=48) 10.9%2.9 12.9%2.6 13.7+3.2 12.4+4.0
— , EDCIA(n=75) 1.220.41 13204 15205 1405 o
MREAIITEC10T/L)pin (1 248)  1.250.31 11203 1.120.5 1.2%0.5
EDCIH (n=75) 9.2+2.6 8.7+3.9 8.6x5.4 7.4+4.7
NLR 6.757/0.000 14.462/0.000 7.284/0.000
DCI4l(n=48) 10.2+4.4 12.9+4.4 15.5+9.1 13.08.8

3. FIH ROC M4l 25 28 & X T DCI i fe AR 4
Wi e 25 1 8550 dE R I o0 7 A 3 LY GCS 3T
4y Hunt — Hess 73 %% . WFNS 73 2% . A B i 5F 35 3 fik
JE LN B TR B9 A B A BENG 3 1 K6+
1 X9 +1 K NLR, FIHI%M2:4 ROC &k Dige, 5
R 9 AR Y T B KR 1 ek R i
A DCI Y S AR AT 1 S 28 F5 5, PEWLER 3,81 1,

4. 1% NLR 5 DCI & A i AH G M AR 5k 3
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B B A AR W1, B /N T4 . GCS 343 . Hunt — Hess
I3 9% WENS 53 9% A B i V- 24 2l ok 6 5% 4 oy — 43 26
A % B8 B [ B E) 5 NLR B 78 I ) 1 7 78 42 1
YEHT, B IR EABEJE 3 £1 K NLR #5295 I ] 4
U, A R TR WIS W, RS ROC /iy £ HL I R 1500 #
EAE T ABEET NLR,{CR ABE S 3 £1 K NLR 4 #4
T RAR R (£ 4), I NLR EF DCL KA T
Logistic [FTARLRY A L ABE G 3 +1 K NLR 2 DCL &



BT 20224E3 H S E £33

e B

®3 T aSAH 2E DCIRENTENREBHERITEY

T 7 v AUC P S AR T (B EARSR iR U (%) R (%)
TR S x 10° /L) 0.618 0.027 178.0 0.21 81 40
44 5 ik JE (mmHg) 0.675 0.001 114.5 0.29 46 83
GCS PP (43) 0. 660 0.003 12.5 0.25 73 52
WFENS 43%% (4%) 0.649 0.005 3.5 0.25 50 75
Hunt — Hess 4> %% (%%) 0.638 0.010 3.5 0.20 38 83
ABiit NLR 0.627 0.018 7.70 0.28 73 55
APBifE 3 +1 K NLR 0.796 0.000 9.43 0.53 85 68
ABiJE 6 £1 K NLR 0.793 0.000 9.56 0.51 75 76
ABEJS 9 +1 K NLR 0.759 0.000 7.02 0.51 75 76
100 %5 NLR T DCI®IHEXESH
NLR
80 )J_,—) # OR(95% CI) P
—_ AR 1 12.202(4.777 ~31.167) 0.000
X 60 e
= HR 2 12.108(4.661 ~31.454) 0.000
% ; A 3 11.103(3.777 ~32.117) 0.000
= 40} T — ABEJi9+1% NLR : — .
- — ABZJ56+1K NLR R 1. SR% A AR B 0 A7 o) 5 A 80 2 5 A 8 P S B Y
swobd] 7 — A3 K NLR 3. BB P /MRS GCS 40 WENS 240 Hunt - Hess 0
' ABEINLR

0 1 1 1 1 ]
0 20 40 60 80 100

1-FE54%(%)
B 1 NLR FAF#BIi2E DCI K ROC %

F4 T DCIZEMNEZREBE

i H T
X, /MR (% 10° /1) >178 =1,<178 =0
X, P ¥ 3 Bk E (mmHg) =115=1,<115=0
X, GCS W4 (43) <13=1,=213=0

X, WFNS 5% (%)
X5 Hunt — Hess 4328 (%)
X¢ ABEJE 3 £1 K NLR

Y DCI &4

=4=1,<4=0
=4=1,<4=0
=9.43=1,<9.43=0
DCI k%4 =0,DCI k4 =1

A TP E L, (OR = 12.202,95% CI:4.777 ~
31.167,P =0.000) ¥l 8% MG, K3 NLR {8
5DCl kAT EA MM, (OR =12.108,95% CI.
4.661 ~31.454, P =0.000) #F— 6l GCS PF 4,
WFNS P73 45728 5 19 52 W0, & 3 NLR A5 %) DCI 14 %
A EA L (OR =11.103,95% CI:3.777 ~32.117,
P =0.000),5 LK S5,
it it

X} F aSAH 3, DCI 28N R B F s A R
i EF R AHIE g I B R A b R kB
54EDCIZ L %, DCITA 8 3 75 1/ il i %k F- 35 3
ik F& \GCSPF 4 . WENS 2%  Hunt — Hess 73 9% \ A B

P ABEF B3 KRS

B 3+1K6+1K.9=+1 K NLR FfH I 2 5%H%
2= L, WENS 432 Hunt — Hess 432 33 F2 it i 45
Py E AR B W B GCS PF 4 1 S Sz e 2 31 o i AR
JEE RT3t m] LADA ) T sz e pt oA 453 3 ) 7 A O, B
T BN, WENS 432 Hunt — Hess 2320 &, kK 4
DCT A 21 30 5 A F 9 25 21 — 250, [ i 3t
W aSAH B A B I il 453 477 7™ HL, DCT % A2 i 3
B o BEA , ARBFSE & B DCI 4 34 A B i 7 35 3 ik
JEAN /N8035 F3E DCI 4, Faust 4 2B SEAIE
2, aSAH B P REIE B S kR S B DCT KA
KLU 2 (6] 5 AT A DG, e B A BEAIL ] AT g 15 52
R 28 R gk BT, LA W R oy W 2 5 B
Kasius %5 W95 % B, 75 aSAH 3% & 2k DCI R ¥
A I/ AR T B 2 & TR DO R IR il W —
F 5 A5 mT LA H e 1 /0 Al 2 9 2R 161 B3 536 97 DCI
A B A BEAL H S B A R Tk —
ST

JEAE DCL Y s BIL ) B i AR 56 4 B, (ELBIF 5%
TR GEFE aSAH J5 DCIL 1 & 9% #L il vh e & 22 4R
FH4T T PR A 1 5 A AL ) T R 6 9 24 3h ks
BUIG A N BE 22 00 R , FLAA Sy v 20 T A
Ja Rk A Z B2 5 P9 A R A
— B T K b R T R BR R AR W
AWFSERY], VR A T, B R -9
( matrix metalloproteinase — 9, MMP - 9) Wz & i)
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MMP -9 H A B IA Sy 2 45 7 A8 P Bz 4 i 66 i i 1
ST 22— B — % W B5E % (blood brain bar-
rier, BBB) , JN 1] DA = s 484 457 . i BBB Y B 3K
et A JL i Hb R R 40 A G P9 K R SE AR 3 B0 N R
PR R E — 25 R, 3X — % R 2 TT R in Bk DCI
M RA R, AN, BB 4 B AR KON R ik
EL 40 i B0 s 2 K TR R A, T Ok B 40 i AR
aSAH J5 i TP A Bl 28 R 48 vh BN S S 5 i 45 05 1
PRAPAL 5 50 2 bk O 48 JE e 9 98 15 M T 48 L ( reg-
ulatory cells, Tregs) , 7 LA il f7 58 f0 ok B8 9803% 2%
FLA0 M B0 T RS B0 5 M BN I EE DA T N
B . NLR S e rp 4 20 Jf R bk B 40 i 2 18] 1) 5
i, 256 SO IR Y e 2R 00 o B A I R BIF 9T R
ABE WAt NLR XF DCI B A — & /Y i 4y
g,

AfEFE H DCT A A BT NLR & T9E DCI 4, 38
1 ABERS NLR 22 B DCI & 4=, AUC J9 0. 627, 24
NLR & 7. 70 B, SRR B KRy 5 P A SO R
73% et N 55% , R ABERT NLR X7 F DCI B A
— 5 BT AN AE X 5 WE AR F 98 AH— B0, SR, RAE
SEEAT M HE A, ADESE LR aSAH FB A #E R [F] i [A]
AU NLR SHCBf R [] ff) 48 b fa 34 & B NLR 78 %96 &
P RS AW AR, H DC1 A 54k DCT 4+ %
AN B A e HAE DCTAIFE 9 =1 KA H
B 22 ABE I K S T DCI 20 8 3 b Mok 48 i 31 %ok
SEATS b A v KT W2 22 [ A 20 5 )
A FAEE 2R, e, DCL 4 NLR K F 16 £
w5 TAE DCL 4L, HW 41 J & NLR Bifi i 8] 42 £k 7F 3
FHEEER, WA AR LI, ARG 3 £1 X
NLR A BERTAY NLR G854 000 DCI ) % 4, HAE
R HA G RN ZEE 3 +1 K NLR 458 DCI & 4= 1
U A 5, A DA TR B AR P I A EE AT I
DCI & YIA G XT3k 2 40 a1 H 4k, DCT 241 8 &
TEABE J5 (1 3 O 20 J 31 B4 48 T 3 DCL 4, 7 41 bl
() A2 R A A7 A 22 S o LA 0 440 B T 5 AT
TRERTRE S DCI 21 58 7 16 38 3 119 98 M B I B f J28
UIReZE LA K.

H R AR5 A 0] JB M A 9T, AT REAEAE — 5 1 3
B, HAEADE I hox T AL i fa 5 B 3, ook
7200 JEL | L 200 i %) (AN T ke A2 2 R R 1 T
Yo, TG RY  BE N BE R B R A . R AR 5
BEAR RN HoA oo i g, AR S5 s 2 bl |
RFEAS B 1 I PR 5E T LAtE— 2B RS2,
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2 B I N O P TR U - N (1 R A
LA B X NLR (9 s 542 4, WA 5 DCT 1Y
KRB NLR #EATPE TR 5 DCI W R AEA G, I
S ARTFGE R IMABLIG 3 +1 K NLR 8 A Beif % DCI
AN SR, B RIR A RS, ARBE 3 +1 K
NLR 552 DCT % Az 14 7 1500 9 5
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