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Predictive value of neutrophil-to-lymphocyte ratio for prognosis of intravenous thrombolysis in treat-
ment of acute ischemic stroke in patients without symptoms of infection

LU Haibin,GUO Yaoqiang, WANG Xiaojie

( Department of Neurology ,People's Hospital of Zhengzhou , Zhengzhou 450000 , Henan Province , China)

Abstract: Objective To investigate the predictive value of neutrophil-to-lymphocyte ratio (NLR) for the prognosis of
acute ischemic stroke ( AIS) patients without infection symptoms at three months after intravenous thrombolysis. Methods A
total of 200 AIS patients without infection symptoms admitted to the Department of Neurology, Zhengzhou People’s Hospital
from July 2016 to December 2021 were selected as the study subjects. All patients were treated with intravenous thrombolysis
with ateplase ; modified Rankin scale (mRS) score was performed at three months after intravenous thrombolysis. The patients
were divided into good prognosis group (n=160) and poor prognosis group (n=40) according to mRS score. The age,
gender, smoking, past history (including hypertension, stroke, diabetes, atrial fibrillation, coronary heart disease) and NLR,
triacylglycerol , low-density lipoprotein cholesterol ( LDL-C) and National Institute of Health stroke scale ( NIHSS) score at
admission were compared between the two groups. The influencing factors of the prognosis of AIS patients without infection
symptoms at three months after intravenous thrombolysis was analyzed by multivariate logistic regression, and the predictive
value of NLR for prognosis of AIS patients without infection symptoms at three months after intravenous thrombolysis was
evaluated by the receiver operating characteristic (ROC) curve. Results The age, NIHSS score and NLR of patients in the
poor prognosis group were significantly higher than those in the good prognosis group ( P <0.05). There were no significant

differences in gender distribution, smoking ratio, history of hypertension ratio, history of stroke ratio, history of diabetes ratio,
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history of atrial fibrillation ratio, history of coronary heart disease ratio and the levels of NLR,triacylglycerol , LDL-C of patients

between the good prognosis group and poor prognosis group (P >0.05). The age [ odds ratio( OR) =1.044,95% confidence
interval (CI) :1.009 - 1.082,P <0.05] ,NIHSS score (OR =6.966,95% CI.2.801 - 17.327,P <0.001) and NLR (OR =
1.165,95% CI:1.018 —1.333 ,P <0.001) of patients at admission were the independent predictors for poor prognosis of AIS

patients without infection symptoms at three months after intravenous thrombolysis. The ROC area under curve of NLR in

evaluating the poor prognosis of AIS patients without infection symptoms at three months after intravenous thrombolysis was

0.636, the optimal cut-off value was 3. 39, the sensitivity and specificity were 57. 5% and 75. 6% , respectively.

Conclusion NLR at admission was an independent factor for poor prognosis of AIS patients without infection symptoms at

three months after intravenous thrombolysis, and which can be used as a predictor in evaluating poor prognosis of the patients at

three months after intravenous thrombolysis.
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Fig.1 ROC curve of NLR in evaluating the poor prognosis
of AIS patients without infection symptoms at three months

after intravenous thrombolysis
3 i

HPRL 2 314508 Ik L 200 3502 A PR b e
o I RERE B TR AR AR R BRI, A28 S
K5 1M NLR A5 1 v 4 Rk T 20 s 2 b 1 20
i TR 4 5 R, R — AR A T AT EE A R AE 48 A
NLR L RIIESERF O ML PR e  JRAEVE B I
A S Kb JEERE B TS B BN A, 8] e T
L RS AE B WL A Bt (3, H BT 2 5T
FHUCK NLR VR —Fh g aEsbn ', BRoeakm],
HRERL L AR EL R ALS & A & R I R T s
FHOE2 S LIU 45 B ST 4RGE , A BE R % NLR 0]

AEZ TN AR TR ALS & kA i 07 e R I s A
RATRTR. A BFTERAE, AIS 5 36 AL i PRz 4a



24

SRUFAR , 5+ HH IR 20 L/ 90K E A LR AS P R A R 59 o Pt 1 A S0 5 R A T A 000 407 {2

+ 139 -

Ji T A XL 5, L3 H e 20 e 2 A BT
T ARUBRRC , P 28 DT REAG 0 ™ 0 o bk L
MERERCI BT S AE R 7 A& &2 21 43 A -5 %) e 1 i 4
(19 6 2L 2E 0 25 4% U, 1 b 26 AR BV T (L ATS 2R
FAUAR R B A6 T HLIAR S D RE , 5 B0 B 41
T %5 B k2D S bk B A4 e A 1 e A, A 1 £ 5
AE, N M 24005 . BA RS IE, FE 15 ATS
B NLR B30T B 5 B T, AIS B3 A BE )
NLR 5[5 4 7 [ F1 . NTHSS 343 7 5 5 2 1 4 256,
NLR A /F g AIS f 2% % 1 5 5E 4 2 <7 350 i ()
T BRAERFTE LI, AIS HE A B NLR
B, KRS 3 AN H BUG ML EERERTR
WA HEBRA 5 - E 2 0 NLR s e tE R &K
I, ARG ARG RER AIS B35 WX 42, o
BB ABER NLR 5# ks )5 3 M A AR TS
56 2 IR O R 2 KA R S 3 DA RN R BUS
T A 18

ABFTLLE R B, AN R TS 4L A BRI AR |
NIHSS 431 NLR 135 F R 47 Wi 4l,2 4%
£ P o AN @ 7 = WA s ol = 7 NS S S Y
B DRI S LU O 5 8 5 L] etk Sl kot O WIS
5L S s JH P = H i LDL-C 7K b s 22 57
TGt 8 L ZH &K logistic [FIH #4555 IR,
R A BT AR % NTHSS 34> \NLR 548 B i 5 &
IEARSG, BB EEIKE G 3 N H A RS a7
SR 25, ROC T8 2047 45 5L S8 7, NLR B0 AR 1
SRR AIS B BHIKIA T 3 DA AR FUE 1
ROC £ T 18 F2 0 0. 636, £ FHE hy 3. 39, sk
JE FESRESMHN 57.5% \75. 6% ;1% 5 KIM 2577
ROSSO 5% CHEN 25" fp 5y 45 5 — 5, X SE 5%
ZEFUAIH  NLR AT/E A PRIER G E IR ALS 8 35 i ik
WG 3 A H A BIUS BB b

25 LT ASPRIRRE R ATS 5 A BERT NLR
SRS 3 AN H AR R TUS B9 s &, Al
VERIRA R 3 AN AR RFUS B4R, ADF
TG R AIS B E MAFE X4, HEBR T ™

S H P AT O L 20 G P R PR 2R DRI A 5

ZERE R E N S o FUR ARG R B i
A/, G ST R Z RO REEA =Y, I
AWM NLR 2246, 43 Afr NLR 5 A [A] 2 B AIS
JikiA R R THRE UG O AH S8, LAy ATS 2t —
ARG AT T N S M 5 A I R AL 7S 2
MHEFR

S 30K

[1] WANG W, JIANG B, SUN H, et al. Prevalence, incidence, and
mortality of stroke in China; results from a nationwide population-
based survey of 480 687 adults[ J]. Circulation,2017,135(8) .
759-771.

[2] WANG D,LIU J,LIU M, et al. Patterns of stroke between universi-

[11]

[12]

[13]

ty hospitals and nonuniversity hospitals in Mainland China: pro-
spective multicenter hospital-based registry study[ J ]. World Neuro-
surg ,2017 ,98 :258-265.

HUANG Y,WANG J G,WEL ] W et al. Age and gender variations
in the management of ischemic stroke in China[ J]. Int J Stroke,
2010,5(5) :351-359.

WANG Z,LI ], WANG C,et al. Gender differences in 1-year clini-
cal characteristics and outcomes after stroke ; results from the China
National Stroke Registry[ J]. PLoS One,2013,8(2) :e56459.
PR B AR e M R 7 2, TPAR R 2 2 B 220 2 40 2 il 1L
el E A sk MRS T2 iR e R 2018 [ ]. hAE iz
Bl ,2018,51(9) :666-682.

CHINESE SOCIETY OF NEUROLOGY, CHINESE STROKE SO-
CIETY. Chinese guidelines for diagnosis and treatment of acute is-
chemic stroke in 2018[ J]. Chin J Neurol ,2018,51(9) :666-682.
AR B M R T 2, PR IR R 2 B 2 oA 2 2 il I B
o2 o LB — BT S e 2019 [ T]. A 2 e
5,2019,52(9) :684-709.

CHINESE SOCIETY OF NEUROLOGY , CHINESE STROKE SO-
CIETY. Guidelines for the primary prevention of cerebrovascular
diseases in China 2019[ J]. Chin J Neurol ,2019,52(9) :684-709.
FARAH R, SAMRA N. Mean platelets volume and neutrophil to
lymphocyte ratio as predictors of stroke[ J]. J Clin Lab Anal 2018 ,
32(1):€22189.

GARCIA-CULEBRAS A, DURAN-LAFORET V, PEN A-MARTINEZ
C,et al. Role of TLR4 (toll- like receptor 4) in N1/N2 neutrophil
programming after stroke[ J]. Stroke,2019,50(10) ;2922-2932.
WANG Q,LIU Y,HAN L, et al. Risk factors for acute stroke-asso-
ciated pneumonia and prediction of neutrophil-to-lymphocyte ratios
[J].Am J Emerg Med 2021 ,41:55-59.
WU T,ZHANG H,TIAN X, et al. Neutrophil-to-lymphocyte ratio
better than high-sensitivity C-reactive protein in predicting stroke-
associated pneumonia in afebrile patients[ J]. Neuropsychiatr Dis
Treat,2021,17 :3589-3595.
Z0U J,QIU G. Comparison of current methods with neutrophil-to-
lymphocyte ratio in predicting stroke-associated pneumonia [ Let-
ter ] [ J]. Neuropsychiatr Dis Treat,2022,18:109-110.
HANKEY G J. Stroke in young adults ; implications of the long-term
prognosis[ J]. JAMA,2013,309(11) :1171-1172.
HURFORD R,WOLTERS F J,LI L,et al. Prevalence, predictors,
and prognosis of symptomatic intracranial stenosis in patients with
transient ischemic attack or minor stroke:a population-based co-
hort study[ J]. Lancet Neurol,2020,19(5) :413421.
KWAH L K, DIONG J. National institutes of health stroke scale
(NIHSS) [ J]. J Physiother,2014,60(1) :61.
HUYBRECHTS K F,CARO J J,XENAKIS J J, et al. The prog-
nostic value of the modified Rankin Scale score for long-term
survival after first-ever stroke. Results from the Athens Stroke
Registry[ J]. Cerebrovasc Dis,2008 ,26 (4 ) :381-387.
FORGET P,KHALIFA C,DEFOUR J P, et al. What is the normal
value of the neutrophil-to- lymphocyte ratio? [ J]. BMC Res
Notes ,2017 ,10(1) :12.
FARIA S S,FERNANDES P J,SILVA M J,et al. The neutrophil-
to-lymphocyte ratio; a narrative review [ J ].
science ,2016,10:702.
STEFANIUK P,SZYMCZYK A,PODHORECKA M. The neutro-

phil to lymphocyte and lymphocyte to monocyte ratios as new

Ecancermedical-

prognostic factors in hematological malignancies: a narrative re-

view[ J]. Cancer Manag Res,2020,12:2961-2977.

(%% 145 I)



24

KB SE T ML AR IRAT OC I A% H 1 -A R P9 B2 2B K DR K 5 IR AG R ) 55 2R

- 145 -

[17]

[20]

[21]

S-1008545 52 1 B AEIRA MK EE B A AR 6 K
T RMGRR [T, PG EEA%,2018 ,40(22) :2643-2646.

LI Z Y,ZHAO D X,ZHANG H Y, et al. Clinical significance of
S-100 calcium-binding protein B, pregnancy-associated plasma
protein A and interleukin 6 in patients with hypertensive diseases
during pregnancy [ J |. Guangxi Med J,2018,40 (22);2643-
2646.

HADIZADEH-TALASAZ Z , TAGHIPOUR A ,MOUSAVI-VAHED
S H,et al. Predictive value of pregnancy-associated plasma pro-
tein-A in relation to fetal loss:a systematic review and meta-anal-
ysis[ J]. Int J Reprod Biomed ,2020,18(5) :395-406.

JUIREE IR QLRI AP R IRAT G MR B A WG B U
EOE AN RS B NGB A 1R U8 A X i S 1)
MAEAHTLI]. PR 25 2% ,2021,50 (16) :2434-2436.

YAB D Q,TAN Q. Predictive value of plasma protein A-fetopro-
tein free estriol and human chorionic gonadotropin in the first and
second trimesters of pregnancy in preeclampsia[ J]. Shanxi Med
J,2021,50(16) :2434-2436.

ik, Jk . ROC M2 /AT I JRAH S L IR B 1 A i s =
B B- AR PEIRBCR X TR AT R BT B[ T]. IR
£ 24 e 2F 41,2018 ,43(6) :793-796,820.

YANG B,ZHANG ] W. Diagnostic value of pregnancy-related
plasma protein A, free estriol and human chorionic gonadotropin
in preeclampsia by ROC curve analysis [ J]. J Bengbu Med
College 2018 ,43 (6) :793-796,820.

WRIGHT D, SILVA M, PAPADOPOULOS S, et al. Serum preg-
nancy-associated plasma protein-A in the three trimesters of preg-
nancy ; effects of maternal characteristics and medical history[ J].
Ultrasound Obstet Gynecol ,2015,46(1) :42-50.

TKESHAVARZI F, MOHAMMADPOUR-GHAREHBAGH A,
SHAHRAKIPOUR M, et al. The placental vascular endothelial

growth factor polymorphisms and preeclampsia/preeclampsia

[22]

[23]

[24]

[25]

severity[ J |. Clin Exp Hypertens ,2017,39(7) :606-611.

585 A L3 TFT16 SFICT VEGF 76 i 0120 1 9
FRHARMERF T ], h E A PRI R 4 & ,2020,21(5)
530-531.

YANG H,CUI H F. Expression and correlation of serum IFI16,
sFlt-1 and VEGF in pregnant women with preeclampsia[ J]. Chin
J Clin Obsteir Gyn Ecol ,2020,21(5) :530-531.

BB, /NG BNE, A5 T T 4R 3 L G A 4121
PR EEMARE T, BN AEREFREAMREXEL
[J]. ILZREE25,2019,59(28) :66-69.

HUANG S H,CHEN X Q,XIE X H,et al. Expression of pigment
epithelium-derived factor and vascular endothelial growth factor
protein in serum and placental tissue of pregnant women with
preeclampsia[ J]. Shandong Med J,2019,59(28) :66-69.

ALI Z ,KHALIQ S,ZAKI S, et al. Altered expression of vascular
endothelial growth factor,vascular endothelial growth factor recep-
tor-1, vascular endothelial growth factor receptor-2, and soluble
fms-like tyrosine kinase-1 in peripheral blood mononuclear cells
from normal and preeclamptic pregnancies[ J |. Chin J Physiol
2019,62(3) .117-122.

KESHAVARZI F, SHAHRAKIPOOR M, TEIMOORI B, et al.
Association of the placental VEGF promoter polymorphisms and
VEGF mRNA expression with preeclampsia[ J]. Clin Exp Hyper-
tens 2019 ,41(3) :274-279.

SRR, Z2IKAL, £ AR K. PAPP-A (AFP uE3 |\ VEGF 2 Wi T il
WM E AN LT ], B iR A 7 % 4% 3K, 2020, 28 (7)
1129-1131.

ZHANG Y ,L1 Y J,WANG D H. The value of the levels of PAPP-A,
AFP, uE3 and VEGF for diagnosing of preeclampsia and its
correlation[ J ]. Chin J Fam Plan ,2020,28(7) ;1129-1131.

(AXHE:B H)

(E&EFE 139 M)

[19]

[21]

[22]

[23]

[24]

FERRO D, MATIAS M,NETO ], et al. Neutrophil-to-lymphocyte
ratio predicts cerebral edema and clinical worsening early after
reperfusion therapy in stroke[ J]. Stroke,2021,52(3) :859-867.
GARCIA-BONILLA L, MOORE J M, RACCHUMI G, et al.
Inducible nitric oxide synthase in neutrophils and endothelium
contributes to ischemic brain injury in mice [ J]. J Immunol,
2014,193(5) :2531-2537.

HAEUSLER K G,SCHMIDT W U,FOEHRING F,et al. Immune
responses after acute ischemic stroke or myocardial infarction[ J ].
Int J Cardiol 2012 ,155(3) :372-377.

SANTOS SAMARY C,PELOSI P,LEME SILVA P, et al. Inmu-
nomodulation after ischemic stroke: potential mechanisms and
implications for therapy[ J]. Crit Care,2016,20(1) ;391.

LIUY L,WU Z Q,QU J F,et al. High neutrophil-to-lymphocyte
ratio is a predictor of poor short-term outcome in patients with
mild acute ischemic stroke receiving intravenous thrombolysis
[J]. Brain Behav,2020,10(12) ;el857.

TOKGOZ S,KAYRAK M, AKPINAR Z,et al. Neutrophil lympho-
cyte ratio as a predictor of stroke[ J]. J Stroke Cerebrovasc Dis,

2013,22(7) :1169-1174.

[26]

[27]

[29]

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 Cerebrovasc
Dis ,2014,23(8) :2163-2168.

MAJID S,LODHI O,NIAZI A K, et al. Usefulness of neutrophil-to-
lymphocyte ratio as a predictor of functional outcome in patients
with acute ischemic stroke after thrombolysis therapy [ J]. Proc
(Bayl Univ Med Cent) ,2021,34(6) :664-667.

KIM D H,LEE D S,NAH H W,et al. Clinical and radiological
factors associated with unfavorable outcome after intravenous
thrombolysis in patients with mild ischemic stroke[ J]. BUC Neu-
rol ,2018,18(1) :30.

ROSSO C,BARONNET F,DIAZ B, et al. The silver effect of ad-
mission glucose level on excellent outcome in thrombolysed stroke
patients[ J|. J Neurol ,2018 ,265(7) ;1684-1689.

CHEN C T,LI L H,SU P Y, et al. Neutrophil-to-lymphocyte ratio
in predicting neurologic outcome of patients with acute ischemic
stroke treated with intravenous thrombolytics [ J]. J Chin Med
Assoc,2022,85(1) :102-108.

(A HE:FZ58)



