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Abstract: Objective To investigate the clinical value of neutrophil-to-lymphocyte ratio (NLR) in predicting disease progression in
patients with acute lacunar infarction. Methods According to the presence or absence of disease progression, 230 patients with acute
lacunar infarction who were admitted from February 2012 to January 2017 were divided into progression group with 40 patients and non-
progression group with 190 patients. Absolute neutrophil count and absolute lymphocyte count were recorded, and NLR was calculated.
The receiver operating characteristic (ROC) curve was used to analyze the specificity and sensitivity of NLR in predicting the progres-
sion of acute lacunar infarction, and Pearson correlation analysis was used to analyze the correlation between NLR and modified Rankin
Scale (mRS) score. Results Compared with the non-progression group, the progression group had significantly higher NLR, white
blood cell count, and absolute neutrophil count and a significantly lower absolute lymphocyte count (P <0.05). NLR had an area un-
der the ROC curve (AUC) of 0. 800 at the optimal cut-off value of 3.25 in predicting progressive lacunar infarction ( PLI) , with a sen-
sitivity of 85.06% and a specificity of 70. 68% . The AUCs of white blood cell count, absolute neutrophil count, and absolute lympho-
cyte count in predicting PLI were 0. 650, 0.745, and 0. 615, respectively. The progression group had a significantly lower rate of good
prognosis than the non-progression group (P <0.05). NLR, absolute neutrophil count, and white blood cell count were positively cor-

related with mRS score (P <0.05). Conclusions NLR has a certain value in predicting disease progression in patients with acute la-
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cunar infarction and may be used as an effective indicator for prognostic evaluation.

Key words: acute lacunar infarction; neutrophil; lymphocyte; neutrophil-to-lymphocyte ratio; prediction

i Bt 1 B A BE R 20 % LA BB R R W S AT RE F
Ay, B J A JE B iR AR BE ( progressive lacu-
nar cerebral infarction , PLI)M Tl o ICT I T =t
P B M A B i 19 E R 1 A DG TR, 0 R B 9
Ea TR I 7 1= A S = < i el o
TR S MR 40 S 9k L 40 Y EE {E ( neutrophil
to lymhocyte ratio, NLR ) S it R AE AR iC Y, 5 3l ik
BEALRR B A 56 o JEAEOR T NLR 5 vk i A
BB AR S P 4B 8 £, {3 B |56 T NLR O i Bt
IR A B 5 ) Y A B o O BRI 2 B R
Jivi 46 5L S8 L AR T R T, BE R PG,
AW 5E 43 B NLR 72 $5000 2P Js Bt e 1 A5 3 48 2 s
1% FE & R il R A 1L

1 HRRNRS5HE
1.1 #F5RX KA R TR

DIARE 2012 4 2 ] ~2017 48 1 A WG Y 2
P s B i R AE 5 B 230 Bl R AR ST 4. Hodh 3
130 i, %z 100 fi], 4F # - 34 (65. 58 +8.03) %,
R 38 5 175 0 e 5 A Sy RS2 (40 f)) 5k
PEJRAL (190 #1)

AR UE . OFF & 2Pk 5 BT i A BE 2 T B
W 2R AR RO AR AR K RS @ KA R
ABERT AL 3 d;@FH 2B E; @DFER 18 ~79
s @OABE L d N2 AT /N B kL
21 26 X L b L A0 A X (A5 A T 5 © A % BE R
SERE o HEBR AR AE : QO BR 201 i B i A5 58 L A1 1 filg
REFE ;s @5 I B g MBI 5 O IR 5 @ e 82 M 5
OB Tfe A 44 ; ©BE1E A i 8 58 50 3 5 D 5k
N

1.2 7k
1.2.1 At RFI WAz BHF AR AR 1
Jal A7 5% 5 [ 57 T AR WF 5 e 45 4 2% ( National Insti-
tute of Health stroke scale, NIHSS) 343, A B 1 Ji
NIHSS PF 43 34 2 2 43 S DL b 35 1 W o o 1 2 i, 90
N HEREZH Al 58 3 Ay AR BE A
1.2.2 gmmoac s [EBUE 0 A 230 4] 5k i e
P i A A6 R A G BT, A0 A A S M) W sl
T L B DR A BE 1K P L R A A
QS 2t 100 o G 10N 70 3 5 O R G VA I U S
XFAEL b B 20 i A X fE ) &5 R A, o SR b ok 4 g
2t % 1 5 7 2 200 i 268 X (B A BG fB ( NLR)
1.2.3 @Rzs MABREWZEZMEATRE
VA U L 7101104 N 12 5 S E N1 -8 RS RSB 7
WA M R E KR 3 N H BUS O, L mRS
PEAR AR , mRS PF 53 2 4p S LAR 8RR BiE B4,
290 VA ERARTUS AR
1.3 ZHitEHH

K I SPSS 17.0 B AF 73 M et o 31 BBk LA 3]
B(% ) Fom, A0 A AT K 565 ST e R DL 3
B+ bRl 2E (2 2s) Rom, A HBAT ¢ F 5 2K
# T AF %5 1iE ( receiver operator characteristic, ROC ) Hf
253 BT AR DG 38 Bi X 21 R B iR BE S i I
Je& 1 I A (B (R S B8 BBOIER B ) 5 R O R AT SR K
Pearson 3, P <0.05 WERHRHITH%E L,
2 $R
2.1 —mHEH

i RS | il S A< L BN o N
T S e s KW PR B ) L A 2% S Y TR g i AR AR
X(P>0.05), W1,

®1 WABFERABIEK [n(%);xxs]
45 Bl (n) HA(F) Fi(F) A & AR L % e JE iG]
R 40 24(60.00) 67.34 +8.26 21(52.50) 14(35.00) 29(72.50) 8(20.00)
Jpit fesn 190 106(55.79) 64.87 +7.80 77(40.53) 65(34.21)  126(66.31) 27(14.21)
X Ht 0.238 1.802 1.937 0.009 0.575 0.858
P 0.625 0.073 0. 164 0.924 0.448 0.354

2.2 MERKLEERF
40T &, kL 4n i 4 % fE L NLR 7 1 3t
AW R ETIESLERA(P <0.05), ik E 9058 %

XHEPE AW BAR T AR R4, 2 A gt B X
(P <0.05) ;i /N T Btk i 41 55 9 ik e 41 L 4,
ERLGEITFEL(P>0.05) . K2,

- 142 -



[ B b 225 2 22 40 B 2 i

2019 4 46 % 2

®2 FWAREMEMREELERLE (x5
WA BlE(n) @it x10°/L) skt x10°/L) Ptk m s ( x 10°/L) #E A 3 {E( x 10°/L) NLR
ki %0 40 8.03+1.18 200.36 +28.05 5.36 +0.74 1.59 £0.31 3.40 £0.55
s 190 7.10+1.14 210.27 +31.54 4.65 +£0.70 1.75+£0.24 2.63 +0.32
t 4.661 1.839 5.773 3.630 11.975
P <0.001 0.067 <0.001 <0.001 <0.001
2.3 ROC &% o %4 NLR %3555 mRS FH X ESTER
NLR %§ PLI #ijll i) AUC 2 0. 800, 5 fF s FtE i mRS %5
N3.25, WO BB B R 5 B9 R 0 85. 06% & 2 it 0.;15 o.gzo
70.68% . EAAIIIAC R AN IBA X KB AT e s s 035 0,001
Mo 26 %5 {6 . NRL X PLI i U {60 0L 3% 3 (&1 1 H 2 L4 3 -0.178 0.382
NLR 0.426 <0.001
#3 NLR %5475 PLI A0t 4 TER (AUC)
iz AUC  RHEBRME #8E  HAEA 3 37
‘é’f‘*’)@*”%g 0.650 7.58 65.12 68.35 s 50 P A A B8 s kA8 /0N L 3 ER 5 S Bl ik A E
emad  oes e s s AESRFESUE L AFEIE AN A E, SEIG TR IR
NLR 0.800 3.25 85.06  70.68 — MR, RS (HERERMEE AR S
Bk ok A B AL A DG, BE Bl K ok A B A0 7R B i,
G W2 B AL, A A AT P IR L A
— o IR gE R B, I A BE R L R 2 2
o f — ha REGAL K A 35% , H LR A T R 5 22 A i L i
ol e A, BFHTET Sl i T4 2K Logistic [ 10 43 H &
. e B, O P 2 R M AR b AR 5 s OB | £F 4t R
g w1 FIR LA 26 (R S Bk REBE L)  NLR #5 ¢, H
[ NLR X fife o o4 3 Je& P i 2 of 3 0 AUC A be I At 15
BRI L 0777, Al NLR AT 4 S % 95 05 L 309 18
o , ; ; ; Wi Z AR bR . o3 4h, NLR ib 4 & 3L 350 3 ik P e
R e R IR B R A A BE S
| Gt E P A NLR 8 PLLE i AT
M 4 ROC w5 % Fh R A T S RO AR 5 S TS A R
2 Hf N K TR LN R S RE AR AR T, — Bk kL
2.4 WRER 2 9K CL A0 ) P 8 R AT A, ) Dy R RE S I R

e B BUs R4 18 1] (45.00% ) , Hil )5
AR 22 B (55.00% ), kA EE WG R4
136 i (71.58% ), Wi J5 N B 54 il (28.42%) .
HRATG R AW BALT AR R4, 22 7 A 51t
2% U (Y =10.551,P <0.05),

2.5 MHEXMESH

Pearson A 5 ¥ 4 # & B, NLR | o 14 i 40 filg 4
XE. B 41 it Bl 5 mRS P 4 R M R
(P<0.05) ; ¥ & 40 s 46 % {5 5 mRS P 53 A AH &
(P>0.05), %4,

FTFFRIT™ NLR 8K 42 7% & E B i =
AT R B NLR 58 8 C S R E 12 D) R B
P BE B IE AH ¢, NLR i B, # 28 ) fE ke 468 b ™
F L SN B & B, NLR Gk K i AR A A AT
P AUC 2y 0. 802, 8 Jg B2 | 45 57t & 0 531l 480.60%
78.00% , i NLR X ff B Jigi A8 A€ | o 25 1 BRI A
FE SRR U0 W] I 25 5 o 478 NLR 5 i A% 3E 14 77
RANA Ko ARBFTEEE R s, A EE AR 2E 2 I B
i AT S8 A, PLL SR 9 40 3 0 v 1P o 20 i 262 o
{ENLR R85 I 25 &, O L2 400 0 4 %o {2 35 1K, o
A HE U IR AT RE 5 4 AT B AR 9%, B2 B A A

- 143



Journal of International Neurology and Neurosurgery 2019 ,46(2)

FE K A AL A VR AL PR IR BE A R S M S T 5 0
H1 A1 A I 140 A A 2 45 1 DX AT LA I 3R o L2
TR BRI, R MR 40 A R, 5 S R R R, )
B4 P 240 B A S 0 i 2 2400 45 4 3k o R 4 i A
T, R A0 AR o PR A B R, O
S Re B I " E R A G, PLL AR 3 NIHSS ¥
G MG, P T RE B BE T . AW ST 38 i ROC iy
2800 Hr & B NLR X%F PLL f) 3000 44 {60 AH Eb 1 40 i 31
B0 v PR R 2 L s 6T L IR B A0 i 45 X B K, AUC
7 0. 888, FIRE 4Ny 85.06% .70. 68% .
A UL NLR S6F PLI F 30 350 0040 458 15 o

NLR | FF4& 7R (35 b & 0 3 4 oy )™ B, T ) A
LA AT R B 25 . AR AIF 9 38 & BEAH E R F R R
Wil o A A fB &, PLL SR G A RSB % & . Xk
U B T PR AL B A Ak R ORE I,
o [F) i 2 7 39 5 ML AR G0 38 T R T 90, 2 O DA ek AR
FHWE . BHiwis" \ it £ N & Logistic 1] 19 43 7
R, 2T PE RS TS N RS AR R A Bt NIHSS
WE4r A BE NLR 7K 7 & & PRI AR S8 A ¢, [A] B 1% 2
HiR AL ROC 4k 4y B & B NLR X f8 2 100 )5 150 0
AUC Sl 0. 711, s BF | 5 5 BE 4 51 69. 60% |
64.60% , A 5% M 3@ i Pearson # 3¢ % 43 # NLR
GHebR 5 mRS P4 (A BUE PAE A AT H) %
FRo SR LR, A AN B, bR A i 4 X 8
NLR {65 mRS #¥ 43 iIEAH5¢, H NLR 5 mRS 3 43
FH G e R o T I EEL 40 465 X 5 mRS F 43 TG AH
SRME ML A W B, AT RE 5k I A B AR L b b
L AT s 7 P G i ot A b E B AR RS B A
A7 e

g5 BT, NLR X 21k i B 1 i A 58 £ 35 0 1
HEEBIMIE RN A, B S BEWEA K. F
Jiag NLR WS 4 43 26 %2 o R A B 5% 077 75 — E 11
AR A X NLR {H 2l 25 48 AW 5% 40 1, R 43 B Al
SR Jikg R A, AR XoF i B i A AE R IS AT ROC )
Lo, X 5 RATHF G T AA L, XA Ff H S8
T REEAR 2O — R

s £ X W
(1] BKFHZ ¥, H3E5, & S . hs-CRP H7 22 T i 5 #F e 1k
WEREFE R R RS T] . R B A BE ik, 2017, 27
(29): 118-122.
[2] Tannd A, Erkan AF, Alhan A, et al. Arterial stiffness and

central arterial wave reflection are associated with serum uric

acid , total bilirubin, and neutrophil -to-lymphocyte ratio in pa-

(3]

(4]

[5]

(6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

- 144 -

tients with coronary artery disease [ J ]. Anatol J Cardiol,
2015, 15(5): 396-403.
Wang RT, Zhang JR, Li Y, et al. Neutrophil-Lymphocyte
ratio is associated with arterial stiffness in diabetic retinopathy
in type 2 diabetes [ J ]. J Diabetes Complicat, 2014, 29
(2):245-249.

R BB SE 2 W [T ] B el A%, 2007, 7
(12):2262-2263.

Del BA, Palumbo V, Lamassa M, et al. Progressive lacunar
stroke : review of mechanisms, prognostic features, and puta-
tive treatments|[ J ]. Int J Stroke, 2012, 7(4) . 321-329.
02 RN, ROtst, . 1 R S M I B AR ST R
A M L R R 2 D) RE R AL B SRR BT T[T ] B
WFIE 24k, 2015, 28(11): 1160-1163.
WP, MR AR Bh IR, A mR I PR R R A v R R
W PR S b R B[] REEEZ, 2017, 45(5) .
493-496.

Matsumura T, Taketa K, Motoshima H, et al. Association be-
tween circulating leukocyte subtype counts and carotid intimam-
edia thickness in Japanese subjects with type 2 diabetes[ J ] .
Cardiovasc Diabetol, 2013, 12(1): 177- 183.
BRI TR, S5 P YRR - AR e
5 2 BRE B F AR A 2 A [T o I S T A 2 5 A
AR, 2018, 21(1): 21-25.

FEA, KT, R, 55 PR RLAN I S bk 2 a0 L
0T i P A AR R TS RO B [T ] B Ok
WCARP LS ESR) , 2018, 39(1) : 35-40.

Wi, IR AR, B RIS, S5 HP KL 200 -9 O 40 M bE i
JeD-Z RS A A SE S A SR E R R[] P
EL M 22, 2018, 21(5) : 511-514.
AR, W, RO S R 40 M/ 9 O 40 A LE (E A
hs-CRP 5 2 P I AR A8 B9 AR G E [ T ] o [ 22 e g 4 Al
MR FIE, 2016, 23(3) : 207-209.

Tokgoz S, Keskin S, Kayrak M, et al. Is Neutrophil/Lym-
phocyte Ratio Predict to Short-term Mortality in Acute Cerebral
Infarct Independently from Infarct Volume? [ J]. J Stroke Ce-
rebrovasc Dis, 2014, 23(8): 2163-2168.

LLL,WOCR BB, 45 00 b ok 4 i 5 otk 2 4 i
PO A X 2 1 i A A T A A S0 (L [T . o A R AR 0 I
1 48 4 ki, 2015, 17(8) . 847-850.

UTH, EAET AT, SE. O 20 A S O 2 B L
Xof 2 M i A E BB A TS Y SO A G L ] e
Zedi, 2017, 14(2) . 82-86.

Schwartz M, Moalem G. Beneficial immune activity after CNS
injury : prospects for vaccination [ J ]. J Neuroimmunol,
2001, 113(2) . 185-192.

Kim JY, Kawabori M, Yenari MA. Innate inflammatory re-
sponses in stroke ; mechanisms and potential therapeutic targets

[J]. Curr Med Chem, 2013, 21(18): 2076-2097.





