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W E:BH KK FURAESE (massive cerebral infarction, MCI) i &M i H A s 20 it 5 J50RE PR 7~ [ 84 0 fL P Tl (myelo-
peroxidase, MPO) | H 47 21 B 55014 25 K4 T8 (neutrophil elastase, NE) (4B £F 14 8 (H (cellular fibronectin,, cFn) | FRIS BT 17 B R 4005
132 4 (urokinase-type plasminogen activator receptor, uPAR ) ] & H Pz 4t it 55 94k I 241 At 9 L { (neutrophil-to-lymphocyte ratio, NLR)
BYZK, A3 AT AT MCT AR 38 2 A6 I ) TN (5 B A A T 5 5wl . a3k URCER 2018 4F 1 2 2021 4F 12 H (£ Beia Y7 i MCLIE
95 ), KR Ht MCT &5 S d P 45 & I Wi i 8 43 oA =l B 201 (32 51 i 210 (63 f31)) o il iy 300 1) 2 7 8 9 AR o ) i ke R
Rankin 1 % (modified Rankin Scale, mRS) ¥1- 438 & & 43 0 Bl J5 R 4541 (18 ], mRS 143 <2 43 ) M0 J5 AN R 21 (69 44, mRS 3143
>24%) . A H72E [ E S TR RIFSE R 4 4 %2 (National Institutes of Health Stroke Scale , NIHSS)¥E43 5 NLR .MPO 1 NE 7K - B4 ¢
PE, SRIMZ I Logistic AT AT MCLRE &AL A FER 2E . SR 1323804 B VERRAE 230k NLR AT MPO TG i & A=
MR E . HO A HIUS RAT 4IRS A RAINLR FIMPO /K- S8R Mgl 53 Mol 448 b, 258 MR R A B35 He i) L 1 41 i
T TP PRI I T NLR \MPO \NE . cFn Fll uPAR 7K V- 2 1] 26 547 e 1% 7 L (P<0.05) . NIHSS 14355 NLR \MPO FI NE ¥ 1
1E A1 56 (43 53l r=6.524  6.895,7.236, ¥ P<0.05) . NLR F1 MPO A 5% 1] MCI & & %& A= I ahi A9 /& 16 P 2 (OR=2.361, P=0.007;
OR=2.955,P=0.014) . NLR iUl MCI £ 35 & AE i i i 28 F AR R 0.914(95%C1:0.875~0.921 ) , = T MPO FUil MCL AR 2 & A il
MY £ T T AR 0.817(95%C1 - 0.802~0.856) 5 Z=4.201, P=0.008 ] . i /& R 4f2H Yy NLR I MPO /K F- ¥ T HU 5 A B 41 (P<0.001) .
5t MCLEAE ABLHT NLR A MPO (197K ¥ Jhy 5% i R 4 A= 1 A5 55 5 2% s NLR F5000 MCT A8 2 & A8 It i PR A7 85 T MPO s NLR
HIMPO 7K -5 MCI R TG A % [EFR#ERFMAEIIRIFSE, 2023, 50(2): 23-28]
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Abstract:  Objective To investigate the levels of neutrophil degranulation factors [myeloperoxidase (MPO) ,

neutrophil elastase (NE), cellular fibronectin (cFn), and urokinase-type plasminogen activator receptor (uPAR) ] and
neutrophil-to-lymphocyte ratio (NLR) in peripheral blood of patients with massive cerebral infarction (MCI), as well as
their value in predicting brain herniation and their influence on short-term prognosis. Methods A total of 95 MCI
hospitalized patients from January 2018 to December 2021 were enrolled. According to whether they developed brain

herniation within 5 days after the onset of MCI, they were divided into a non-brain herniation group with 32 patients and
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a brain herniation group with 63 patients. Eight patients were lost to follow-up. According to the modified Rankin Scale
(mRS) score at the time of follow-up, the patients were divided into a good prognosis group with 18 patients (mRS
score <2 points) and a poor prognosis group with 69 patients (mRS score >2 points). The correlation of the National
Institutes of Health Stroke Scale (NIHSS) score with NLR, MPO, and NE levels was analyzed. The multivariate logistic
regression analysis was used to investigate the risk factors for the development of brain herniation. The receiver operating
characteristic (ROC) curve was used to assess the clinical value of NLR and MPO in predicting brain herniation. The
levels of NLR and MPO were compared between the good prognosis group and the poor prognosis group. Results
There were significant differences between the brain herniation group and the non - brain herniation group in the
proportion of patients undergoing decompressive craniectomy, white blood cell count, neutrophil count and NLR,
MPO, NE, cFn, and uPAR levels (P<0.05). NIHSS score was positively correlated with NLR, MPO, and NE levels
(r=6.524, 6.895, 7.236 respectively, P<0.05). NLR (OR=2.361, P=0.007) and MPO (OR=2.955, P=0.014) were
risk factors for the development of brain herniation in patients with MCI. NLR had an area under the ROC curve (AUC)
of 0.914 (95%CI: 0.875-0.921) in predicting brain herniation in patients with MCI, while MPO had an AUC of 0.817
(95%CI: 0.802-0.856), suggesting that NLR had a significantly larger AUC than MPO (Z=4.201, P=0.008). The good
prognosis group had significantly lower levels of NLR and MPO than the poor prognosis group (P<0.001). Conclusions
The levels of NLR and MPO on admission are risk factors for brain herniation in patients with MCI. NLR has a higher

clinical value than MPO in predicting the development of brain herniation in patients with MCI. NLR and MPO levels
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are associated with prognosis in patients with MCI.

[ Journal of International Neurology and Neurosurgery, 2023, 50(2): 23-28]

Keywords: massive cerebral infarction; brain herniation; neutrophil degranulation; myeloperoxidase; neutrophil - to -
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SR It i A5 A L ML, 7T 5 | Sy i A S, 15
S LA G A A P R AL BT v PR A
SF A Hh SR e o A i A v kDX I 1 0 B S A L T
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o, S T TR 7 o oL A i A 7 ) — LB
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AL 240 i 58 AUREL T 8 3 BOLT R GE O, 3 B i R B
(blood brain barrier, BBB) 34t , = ik 7K i, Fpep s 48 it
55 9k 4 20 B %) 1L 1 (ratio of neutrophils to lymphocytes,
NLR) A2 48 41k 2 0 Hh v 1AL 40 B 1) L 31, NE # MPO
e AR b Mok 40 B MWk . AR A E R A

( neutrophil elastase,

(eytofibronectin, cFn) j& BBB [ %73 2 — , IR 3 il 21 5 il
JE G ) 52 K (urokinase plasminogen activator receptor,
uPAR) LTI R GEH)— A, 76 MCLE & IR BE B RS
DUE] A5 30 S ARG I v P 2 1 5 ORE PR 7 1 7K
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JE, th e Eh ) B SRR A
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fik [ & ST B AE R Be A v i 2% (National Institutes of
Health Stroke Scale, NIHSS) ¥E43 . & 0% & k2 B} 6] G977
TR0 SRR I SR SRR TR A )45
1.4 ZLWEKEIER

B ABEE ORI K ML 10 mL, SR ] 3 000 t/min
BLOHLCE AP 11.63 em) , B0 10 min, WO B3
R4 A B A BT (RS . KDC-2046, 1 T 75 1] 524
)RS 200 A L R b R AR B R R P T
iR N ) N 7 S BN e e R (A
5 2R HK 3260 25 1 i 4 5 2R FH Troponinl 32751 &5 460
e BEOULES AR 1N =K 3 A B K A 4K (N - terminal brain
natriuretic peptide precursor, NTproBNP) ; 5 FH ELISA 45l
C JZ B %5 M (C - reactive protein, CRP) | [ ¥5 2 J&
(procalcitonin , PCT) 7K ; 2R JH 27 1 €8 135000 7 4 Ak 1M 21 2R
FIKSF o L P oIn A — 5 e BT EE ) L AR T 4 L e
D7 45 v, 7 B A I R] P T SR £1 4 AR T8 22 K A By
2T AT ( erythrocyte sedimentation rate, ESR).

1.5 Al 40 B s kL R 744 )

B ABE S WA N K AL 5 mTL, 2R 3 000 r/min A9
BOHLCELL 242 11.63 em) , B0 10 min, W LR .
rhMRE 20 R ASORE R 6L 455 1L TP Y NE . MPO \uPAR
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K20 (18 3, mRS<2 43 R Wil 5 R 4 ) A5 AS K 41 (69
B, mRS>2 5 MG AR ) o
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K SPSS 21.0 AT 24538 o £F A IE B4
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[ o A | SN o i = D R V5 s 1t AT
[M(P,,P,) 1327 21 B] FLACR BRI 56 . 85070 L
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g A e o SR I 22 K Logistic [81 U5 4387 4347 52 i
oG 9Ty %) i B8 R 3 o R FH 32 3 3 B VR R AE Bl R (receiver
operating characteristic curve , ROC k) P45 NLR Fil MPO
T MCIL AR5 & A AL A I R . P<0.05 R 22 5 4t
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2.1 Pyl 48 F0 3k fo il 28 I R 48 ) bb 2%

i il 28 55 2 i 2 AH B 2 B R R SR ] L
A0 A T % | A b R AT i 3T %k 22 NLR . MPO,NE . ¢Fn
uPAR K2 ] 22 5 e it L (P<0.05) , FoAl R 2 L
BESWTGITFE X (P>0.05), WHE1,

R1 RMMCIERE L & Rlp 8 E =54

F5AF 3F Ji 5 28 (n=32) Ji 0 28 (n=63) UZIAE PAE
Fi/ 5 (o) 57.3%9.3 59.5+10.7 2.121 0. 086
TR [0(%)] 0.783 0.376
3 20(62. 5) 45(71. 4)
% 12(37.5) 18(28. 6)
Je W B [n(%)]
. JE 20(62. 5) 40(63. 5) 0. 009 0.925
B F I 7(21.9) 17(27.0) 0.293 0. 588
7 s 18(56. 3) 37(58.7) 0. 054 0. 817
FANY £ 3 5(15.6) 13(20. 6) 1.036 0. 309
Ny 3 Ed 9(28. 1) 23(36.5) 0. 668 0.414
Sy /B EEE 13.1) 7(11. 1) 1.321 0.250
i 2 o s 3(9.4) 10(15. 9) 0. 759 0.384
RS 14(43. 8) 35(55. 6) 1.184 0.276
AR 15(46.9) 37(58.7) 1.204 0.273
NIHSS #5155 [M(P,;, P,;)] 16(11, 40) 22(12,37) 2.306 0.074
B B %7 iR [M(P L, P 5.6(3.2,10.5) 6.2(3.0,11.9) 1.568 0.125
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EET 3F Ji 5 28 (n=32) Ji 0 28 (n=63) UZI AR PAE
% 97 (%))
EARE ST 4(12.5) 10(15.9) 0. 192 0. 661
BAR T 2(6.3) 6(9. 5) 0.295 0.587
F B9 E AR 6(18. 8) 2(3.2) 6. 675 0.010
5 3h F B I (xks)
G 28 i+t 3 /(x10°/L) 10. 53.2 14. 8+4. 1 4.251 0.025
b g R A/ A 9.342.5 13.6+3. 1 3.958 0. 029
NLR 8.7+1.5 18. 4+4.2 5.362 <0. 001
%12 ) BE/(mmol/L) 4.5+1.8 4.2+1.3 1.526 0. 099
+H b = B /(mmol/L) 4.8+1.0 4.9+1.5 0. 586 0.425
2 I 2. #%/(mmol/L) 7.62.5 7.4%3.0 0. 866 0. 120
B HNAS & /(ng/L) 8.6+1.8 9.3+1. 4 3.025 0. 063
NTproBNP /(ng/L) 95.3+10. 4 97.0+11.7 1.052 0.114
CRP/(mg/L) 15.243.6 16.8+2. 5 2.032 0. 091
ESR/(mm/60 min) 18.622.8 19. 043. 1 1.506 0. 098
PCT(ng/mL) 0.4+0. 1 0.4+0. 1 0.526 0.415
AL 41 B 6 1% 5.8+1. 4 5.9+2.6 0.362 0. 685
% 58 I8 & & (mmol/L) 0. 8+0.2 0.7+0.2 0. 962 0. 141
A% % & F5 & & /(mmol/L) 4.8+0.5 4.7+0.3 0. 885 0.254
3k (%)) 5(15. 6) 12(19. 0) 0. 169 0. 681
"X vt [n(%)] 12(37.5) 15(23. 8) 1.955 0. 162
SR n(%)] 18(56. 3) 37(58.7) 0. 064 0.817
B AR A n(%)] 23(71.9) 49(77. 8) 0. 403 0.526
MPO/(U/L) 10.7£2.0 21.3+4. 1 4.526 0. 004
NE/(mg/L) 112.0+16.3 176.2+16. 4 8.326 <0. 001
cFn/(ug/L) 78.3+6.5 83.6+12. 1 6.302 <0. 001
uPAR /(ng/L) 2.620.6 0. 8+0.2 5.256 <0. 001

7 :NIHSS=£EEH + ZAMRARE +
it

JEILIE F s PCT=F45 % R s MPO=4

2.2 NIHSS ¥4 5 NLR.MPO 71 NE BJ48 & 453 #7
NIHSS P43 5 NLR .MPO 1 NE 4 5 1E A7 56 (43 3] r=
6.524.6.895.7.236,14 P<0.05) ,
2.3 Logistic S EZRPASMTAMTEMMCIEEL £
P iy ) Bl 3=
% [H 2 A )443 47 5875 , NLR I MPO Jy 50 MCI & I
T A G 6 PR 2 (P<0.05) . ILEE 2.

F2 ZERX Logistic EAS #5250 MCIEE & & fiili 9 H =

HE biE S A Wald = peosowens Pt
X 1h

FEBAEAR  -0.526 0.412 1.629 0.958(0. 914~1.052) 0.085
& it 3 1.526 0.854 3. 192 1.203(0. 996~1. 425) 0. 105
Wbk At 4 1,203 0.749 2.579 1.063(0. 859~1. 104) 0.231
NLR 2.625 1.528 2.951 2.361(1.207~4.251) 0.007
MPO 2.065 1.036 3.973 2.955(1. 632~3.962) 0.014
NE 1.021 0.611 2.792 1.006(0. 896~1. 118) 0.326
cFn -0.958 0.762 1.580 0.965(0. 817~1. 106) 0. 109
uPAR -1.208 0.854 2.000 0.869(0. 814~1.521) 0.635

& : NLR="P M 45 40 i 15 34k 2 20 004 Yo 48 ; MPO=4k i3 A AL 49 B ; NE=
WP e AR R 8 B s cFn=28 B4 35 R 8 s uPAR=ROSEE 4T IS B
TR ED AR,

F A ;NLR=" Mok 4w e 55 bk & 29 L 69 YU AR ; NTproBNP= N-K s Jli 4% Bk AT 4k ; CRP=C AR % & ; ESR=41 %0
A B s NE="P Pk 2 PR FR MR & B 5 o Fn=20 JAL 2T 35 4R & uPAR=JR U8 41 I8 B RO 7B 0 21k .

2.4 ROC#ill NLR F1 MPO il MCI & & % 4 B i i
&R ME

NLR T MCI A8 35 & 2B il 1) B80R% B2 R 0.869 , 4 5
R 0.715, BWHE A 18.4, i 8 T HFL(95%CI) 4 0.914
(0.875~0.921) , MPO TN MCI & 5 & Az Jigi il fih 450 e 8
S} 0.815, R 5 4 0.703, #WTE N 14.7 U/L, 1h 4 F i AR
(95%CI) 4 0.817(0.802~0.856) . NLR Tl MCI £ & 4
R E49If AR (B 7 T MPO(Z=4.201,P=0.008) . WLIF 1.
2.5 NLRFAMPO X MCI 2 EFUFHIZ M0

)5 B4 40 NLR F1 MPO /K 3F 43 5] 4 10.6+3.8.
(12.1£3.6) U/L, B IK T 1l o AN R 41 [ 43 51 4 19.3+4.2,
(23.5+5.6) U/L; 4351 1=6.265 .8.392, 4 P<0.001 ],
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— 3 MCLER % U .

MPO Il NE #J2: HrP A 240 B = A= 10 7, i A A ik
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