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The predictive value of neutrophil to lymphocyte ratio in patients with large atherosclerotic
cerebral infarction to hemorrhage transformation after intravenous thrombolysis
and the influence on the prognosis of neurological function
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Abstract: Objective To detect the predictive value of neutrophil to lymphocyte ratio (NLR) in peripheral blood of large atheroscle-
rotic cerebral infarction on hemorrhagic transformation (HT) after intravenous thrombolysis and its influence on the prognosis of neuro-
logical function.Methods A total of 147 patients with large atherosclerotic cerebral infarction who received intravenous thrombolysis
in our hospital from June 2013 to June 2021 were collected. According to whether HT occurred after intravenous thrombolysis, the pa-
tients were divided into non-HT group (n= 105) and HT group (n=42). The general clinical data of the two groups were compared, logis-
tic multivariate regression was used to analyze the risk factors affecting the occurrence of HT, receiver operating curve (ROC) was used
to evaluate the clinical value of NLR in predicting the occurrence of HT. According to the critical value of NLR to predict the occur-
rence of HT, patients were divided into NLR high-level group and NLR low-level group, and the poor prognosis rate of neurological
function of the two groups was compared 90 days after discharge.Results Age, systolic blood pressure, neutrophils (0.8+0.2)x10°/L,
NLR (7.4+0.3), aspartate aminotransferase (AST) (29.4+6.3) U/L and National Institutes of Health Stroke Scale (NIHSS) score (6.2+1.7)
in HT group were higher than those in non-HT group (0.6+0.4) x10°/L, (2.1+0.3), (21.6+5.4) U/L and (2.3+0.6), while lymphocyte count
(0.1+0.0) x10°/L was lower than that of non-HT group (0.3+0.1) X10°/L,, and the differences were statistically significant (P<0.05). Sys-
tolic blood pressure, atrial fibrillation, NLR and cerebral infarction volume= 10 ¢m® were independent risk factors that affect the occur-
rence of HT. The area under the curve predicted by NLR for HT occurrence was 0.90,, which was greater than that predicted by the vol-
ume of contraction, atrial fibrillation and cerebral infarction= 10 em’ (0.72, 0.74, 0.82), the difference was statistically significant (Z=

5.33,5.02, 4.36 , All P<0.05). The combined area under the curve for predicting the occurrence of HT was 0.943, which was greater
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than that predicted by NLR, systolic blood pressure, atrial fibrillation and cerebral infarction volume >10 cm® alone (£=3.25, 6.33, 6.03

and 5.15, all P<0.05). The poor prognosis rate of neurological function in the high-level NLR group was 46.5 %, which was significantly

higher than that in the low-level NLR group 14.4 %, and the difference was statistically significant (y*=17.27, P<0.001). Conclusion

The increase of NLR level is an independent risk factor for the occurrence of HT after intravenous thrombolysis of large atherosclerotic

cerebral infarction and has a certain predictive value for HT, and affects the prognosis of neurological function.

Key words: Brain infarction; Atherosclerosis;

P AR S Ak LA MR AE 22 )i Ei
FFET-AYER = RIS HENAYT IAESE Y i
SEFFRETE , TP A 0 A K T S 2 20 AT I T
1% 7 (recombinant tissue plasminogen activator, rt-PA )
AL PG YT o il #% 4k (hemorrhagic tromsfor-
mation, HT) J&$5 iXi A 40 J5 10 ML AE Hs i, 2k
LY 10%~40% ' TRVKH FEIA YT A B 20 il
REFEAY i PR &5 R (BAT BF S s AR J5 HT /9 % A
JRUR: B v BRI HT 8 T 00 % T S ke ol
2% R RS HER T sk SN R AR D REIR RN R
TG B AT A RO A A2 5 SO ik 4 41
i A SRS A, DT 98 0 175 1) 22 o 3B S i
HE— 255 R MR A5 40, 5 P PR L I M 15
HT® SN AR ZR 8 1 40 | v P 0 A ot o
PR3 475 B A0 J5, R S AR L 00 M I 2R £ S A
I £ 7 v R SRR o v o 20 M5 4 2 4
A2 74 LY {8 (neutrophil-to-lymphocyte ratio, NLR) k. 5t
A HR PR 200 D A EEL 200 T e e R e T A
FESR NI RAEIRZS o BEAEWFSE W, AN [a) 174 fg 4
FEVTY HT B % R A —E 22 5, O IRPERR ZERY HT &
Az Rt ey AR R R Bl Ik s e s A L /N Bl ik A 2
AN IR oS o BT 78 o A5 2 2 e 12 fiki A BB
B R, o AR R e, PR AR T 5T R 35 NLR X
SR R Sy UK o AR B AL 2R I R AE P R 1T TS HT FY T3
IR K s #i 22 D RE TR AR 520
1 #RERFE
L1 —fEEER PEHC20134F 6 H 2 2021 4F 6 A 7EHT
Z DR Be s = BB 3230 )7 Y R S ik ok e i 1k
TGRS 147 191, AR I DR AR J 2 A5 A HT, A5
N 53 R A & A HT (non-HT) 2 (n=105) Fl HT 4 (n=
42), bR : O ABEE W02 A KBkt a1k
RUMGREZE ™ s QIEAR B <6 h; QBRI PERE P32
WA RE B ; DAFER=18 % o HERRFRE : DM H
ML EAT R A 1 5 @ 3 H A Sk i Ml
sl s B I N IR s AT 8 ik )2 @i E Tt
1o YO =180 mmHg B &7 5K =100 mmHg; ©F &
P HR LA, A4 L/ MR T 100 10°7/L; D43 I
PRBE BRI BN o o AN sl 256 i R TR 3, A
FEAF e (PR E Db /R S AR H A OCER

Neutrophil to lymphocyte ratio; Hemorrhagic transformation;  Prognosis

1.2 FRUEE R AR I R BB A5 A
AUAEIE M5 SO T K S AR o 3 ) B AR
SR A IRAREAE | L R PRI s B S | e i I
SiE GEOE LD I REAR 4. ETE RS I, R H]
4 B s AL B ARG N =k H ¥ (triglycerides,,
TG) . B JH [E FE (total cholesterol, TC) K% & g5 A
JIE [ P (low density lipoprotein cholesterol , LDL-C) |
1 %% B Hig 26 IR [E 5 (high density lipoprotein choles-
terol, HDL-C) . IfiL ¥ [7] 284 > B 2 iR (homocysteine,
Hey) APk 20 i 90k B 40 B 75 507 2 T (aspartate
aminotransferase, AST) . %% N #% % [if (alanine amino-
transferase, ALT) | Il JR 2 % (blood urea nitrogen,
BUN) . M AILEF (serum creatinine, Ser) FIIL/NM , AR 45
r PR 20 i A b 40 B R NLR . AR S B
fili 56 N7 DA B A T i 3% (national institute
of health stroke scale, NIHSS) 343, & B3k fiil i 4z
G PPA ik A AL AR AR

1.3 BRBKIR#IEIT RN E A H SR LT G 5
T ) O 7 TP S P DA i 28 W, 50 28 5/ 30) ik
VYR M R 0.9 mg/kg, 10% 57 5 # Bk 3
1 min, F6 450 i % 2 FR KR A 60 min, 5K 5
At 90 mg.

1.4 #ENEETRITEM AT 90 d #4THE
5, ¥ 2 B Rankin & 3 (modified Rankin scale,
mRS)IFI3, mRS 2y 0~2 73 5 N JE SR 2N RE TS
R, 3~6 7B A GE SCHMZEDNRETUS AN RAF4
L5 SeitEAE SPSS 210434k k. YR
PLx + s %7, 418 FOBCR K50 THECRERER I 41
(%) 7 , W2 USR] ) K 30 5 Fisher B DTHE %
5 Z & logistic 18] H 43 B 52 M HT A& A 1916 ;A
R, 2 B AR M 2 (ROC | 2R PPA% Wi 1
0 b WS NLR FUAESEAR =10 om® B HT %4 42
(I AL, 2T AR U ECR H Z 5. P<0.05
hERAGFE X

2 H#R

21 FHABFEREILLE  HTAEE Wi s ik
R 40 i 150 NLR L AST I NIHSS 343 % T non-HT
4, ke AR T non-HT 41, 22 576 Geih24 2 L (P
<0.05),WLFE 1.



- 788 - % # & 25 Anhui Medical and Pharmaceutical Journal 2023 Apr,27(4)
F1 RENFKskAERE LT IRARTE 147 (51— B BB L
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1 BMI AR AR %, TG R =B H il , TC S B MH 8 , LDL-C A {125 B2 g A 1 BEL B, HDL-C Sy w2 %% B A 4 1A RH (7 1, Hey Ay I ) 262
JE 22 , NLR Ay ks 4 -5 6 B 400 FU A, GOT Sy 45 S 44 il , GPT S 738 VA 4% % , BUN W IfiL iR 28 480, SCr M ML LT , NTHSS Ay 3 [ [ 57 114

WrEpese it

22 logistic SEENTHMHT X EMBRE X
DRIPEFAGIFFEWHEE N A4 &, DLHT
J RAS R, 4t logistic 22 PR 2 01 05 43 M7 i 7 WA 4
JE U BB sl (NLR A AEFE AR =10 em’ 5200 HT
FAEMGRIHE, 2.

23 HEMBEBEBREHNHT ZEMNIERNE
A bR B R A TR HT % A2 ROC T ZRARAE WL 5%

xR2

logistic 22 K 28 [0 I 73 52 M0 K ok ok e B A 8 i RS A
147 (G BRI AR 1 0L A A B FE R PR 3R

SE  Wald OR

FSE BlE - 95%CI Pl
33 0.59 023 696 1.81 (0.91,2.82) 0.078
i 126 097 1.71 231 (1.56,3.20) 0.005
oL B ) 0.03 0.02 4.55 1.03 (1.02,2.64) 0.019
rhH 2 i 0.70 0.44 255 1.50 (0.57,1.22) 0.993
R4 -5.30 3.52 227 0.33 (0.15,2.20) 0.874
NLR 0.96 0.56 2.93 297 (1.05,5.32) <0.001
AST 136 096 202 1.07 (0.68,2.63) 0.142
NIHSS 43 1.64 123 1.77 1.70 (0.74,1.94) 0.084
AFEAF>10 em® 126 1.03 152 1.01 (1.00,2.36) 0.012

T e NLR A A M 41 5 9k B 40 i LE R, AST b 45 o0 3 2
NIHSS Ay 36 [# [ 37, DA s BeAs it 2% .

3o NLR 00 HT %2 9 th 4N m AR Tk s o0
o B 20 RO A FEAR R =10 e TN HT % 4 (928 F
M, 22 504 Gt = X (£=5.33.5.02.,4.36, % P<
0.05) , &AWl HT A& A 9 i £ T 1 FL 0.94, KT
NLR W4 Fi 0 s B 2 R A AE AR B =10 em® B
Fi (£=3.25 .6.33.6.03 F15.15, 3 P<0.05) .

24 NLR/KEXR A H TS 90d # & IhEEFE M
BME RS NLR F HT & A Y AT E 5.7, 8 NLR
>5.7 9% N 438 NLR = 7K~ 41 (n=43) , NLR<5.7 B)Ji%
N5 NLRAE K F-2H (n=104) . NLR &5 7K F-2H Hi B
J5 90 d fl & D Re T fe R 4F 35 23 4], Tl JE A R4 20

R3 ASIERRA KA M A B kS AR A Ak 2 i A S E
147 1 KA 5 0 I 5 4k %2 2 ROC 1 ZR45-1F

R FiR

B ROC  95%CI LR
1% 1%

Wi 0.72 (0.71,0.76) 75.6 72.3 161 mmHg

L7 B 0.74 (0.72,0.77) 78.3 654

NLR 0.90 (0.88,0.92) 815 79.6 5.7

AL F>10em®  0.82  (0.80,0.83) 70.7 762

A 0.94 (0.91,0.96) 0.89 0.82

TE :NLR Jy iR 40 55 ik 2 40 LU 1B



% # & 2 Anhui Medical and Pharmaceutical Journal 2023 Apr,27(4) -+ 789 -

B, NLR KK 41 H B J5 90 d #2: D RE Tl f5 B 4
H 89, T AN K 15 1], NLR =5 /K P-4l i £ T e
WG AN K& AR T NLR K4, 2 265
HeFE L (x*=17.27,P<0.001) .,
3 itig

FE—TZ0 A 285 il i A g N BT R 0, i
FeiRd7 Im HT I R A %0 253 %' . AR AKR
B Uk o83 A B Ak TR G A BT, R K AR S HT I R A2 T
428.6 % , AT B 7 K Bl ik ok A e 14 78 i A5 A 5 ik
B HT R AERE R . FHEE W HT & A1 fa B
DR 2% R T50I (K] 2%, % T 95 HT B8 2% 28 BLAT — 5 19 %
Bl 1fiL A 5 5 A% A TR 8 8 0 Sk ke i k4 P S HT
KA BIEAENLE] , 5L 5 45 J8 A -9 (matrix metallo-
protein9 , MMP-9) 7 £ [ it 7K fiff % 7k v AT B 422 IR
I S5 o 8 43, 3800 HT 2 A XURS ™o Hp MR 40 ik
& MMP-9 119 S 2R, 400 il SO v bz 40 i Js m
P B8 1l i J57 55 ) 138 - B AV i A 89 N HT 1Y & A=
RO AHESY & B, HT 20 b Rk 40 B NLR &5 T
non-HT #1 , ik B 40 S A T non-HT 41, U B HT 21
AR JE i b R AL R KO TRES S T
G 5 5 ) B IR AR T HT B R AE . et Z R £ [
4387 7R, NLR A5 HT & A B3k ST fE 16 R 2
B ) MR A IR T AR 5 1 HT (M 57 fas 5 R 2R
NLR J5z B P47 240 3 Rk 0 248 e K ST 7 P-4, 7 LA
FOA7 R WA g2 7K, L B %) PR 4 i BB b L 4
it B SR G T HT 2 A

I 5L 200 i P R ) ik 2 T AR e 4 IR 1
PR TN B AR T AR R R
%) 98 T8 48 L S 780 905 ok R E S I Hh R T OB
FH A A4 10 458 8 K i 28 29 %) 32 2 G e R 1 70
FEASTIFGE Y, v P 240 6 R IbK E £48 L B S 0 s 35
AERZM HT & A Wk 57 PR IF BLAE BN HT A& 251
B Fp g 7R, NLR F00 HT & A= 04 1 PR 0 18 i T4
4 FE 0 B B Sl RN A SEAR AR>S 10 em®, $E— 258
T NLR X} HT A 88 I R B . ROC 2558 i
75 NLR #UIU HT A& A= (4 # W (E A 5.7, B3 14> 5
07,175 & HT &A= 0 AR 38 1 2.965 4% . Mate 73 H7 i
N, SR E RN SRF 5 B NLR AT AT ATS 95 A
B HT, # M E A 7.5~ 11, W& & T ASAHF5¢ i NLR FiUji
HT (I ERWHE , 7T 58 15 90 A 55 A0 A oA [) 60 13 00
HT 28 B[R AT 56 NLR 4 s LU 5 B 3 G
FEAEARF>10 em’ BEA FM HT % A4 9 1IG R 55 T
BRI, ELA T Y R AR . T AR
FEIA b 7R NLR 55 7K P41 B S5 90 d # 28 D) g 1l s
AR 525 T NLRARZK 41, NLR = 7KF- 1] g il
INEMZIRETE AR .

£ LRI NLR 7K -3 0 52 0 K 3 ik ok e il
e TRY S AT e K VA A S A AR HT B A2 G B I 3R
FLRZ R A\ 22 D RETIUS , A NLR ZK-F- AT BE IR
R FNGTY HT BA RO EZ —.

[1] KRISHNAMURTHI RV, IKEDA T, FEIGIN VL. Global, region-
al and country-specific burden of ischaemic stroke, intracerebral
haemorrhage and subarachnoid haemorrhage: a systematic analy-
sis of the global burden of disease study 2017[J]. Neuroepidemi-
ology, 2020, 54(2):171-179.

[2] AR EaR o2, AR B e M 2 o 2 I I A
AL, FPARBR SRS TS S 2 A A A UM
P P et e A 4 e LB 0L A5 P A A2 T S 2018[) ). AR
MRk, 2018, 51(9):683-691.

[3] PACIARONI M, BANDINI F, AGNELLI G, et al. Hemorrhagic
transformation in patients with acute ischemic stroke and atrial fi-
brillation: time to initiation of oral anticoagulant therapy and out-
comes[J/OL]. J Am Heart Assoc, 2018,7(22) :e010133. DOI:
10.1161/JAHA.118. 010133.

[4] ALJUNDI ZE, MIYAJAN EO, ALHARBI HA, et al. Incidence,
risk factors, clinical presentation, and outcomes of hemorrhagic
transformation in patients with ischemic stroke admitted to a ter-
tiary hospital in Kingdom of Saudi ArabialJ]. Neurosciences (Ri-
yadh), 2020, 25(5):345-349.

[5] ANDRADE JBC, MOHR JP, LIMA FO, et al. The role of hemor-
rhagic transformation in acute ischemic stroke upon clinical com-
plications and outcomes [J]. J Stroke Cerebrovasc Dis, 2020, 29
(8):104898.DO0I: 10.1016/j.jstrokecerebrovasdis.2020.104898.

[6] SHIK, ZOU M, JIA DM, et al. tPA mobilizes immune cells that
exacerbate hemorrhagic transformation in stroke [J]. Circ Res,
2021, 128(1):62-75.

[7] SONG Q, PAN R, JIN Y, et al. Lymphocyte-to-monocyte ratio
and risk of hemorrhagic transformation in patients with acute isch-
emic stroke[ J . Neurol Sci, 2020, 41(9) :2511-2520.

[8] DENG J, ZHAO F, ZHANG Y, et al. Neutrophil extracellular
traps increased by hyperglycemia exacerbate ischemic brain dam-
age[ J]. Neurosci Lett, 2020, 738:135383. DOI: 10.1016/j. neu-
1et.2020.135383.

[9] CHEN G,SONG X, YIN Y,et al.C-type natriuretic peptide prevents
kidney injury and attenuates oxidative and inflammatory responses
in hemorrhagic shock[J].Amino Acids,2017,49(2):347-354.

[10] ZHANG Y, JIANG L, YANG P, et al. Comparison of lymphocyte
count, neutrophil to lymphocyte ratio and platelet to lymphocyte
ratio in predicting the severity and the clinical outcomes of acute
cerebral infarction patients[ J . Clin Lab, 2019, 65(7):10.

[11] FERRO D, MATIAS M, NETO J, et al. Neutrophil-to-lymphocyte
ratio predicts cerebral edema and clinical worsening early after re-
perfusion therapy in strokel[ J ].Stroke,2021,52(3) : 859-867.

[12] B, WP, ik, 45 B AR RIERL S PERREAT B 2 i P4
RN R BIRITSEL) ). PR AR 2 2%iE, 2019,38(1) £ 18-23.

[13] AR pR et 2o 2x, AR BR S s M i 2 o0 23 I LA
gL o S S PR A 2R R 2018 ). AR
Fh2ER, 2018, 51(9):666-682.



<790 - % # & 2 Anhui Medical and Pharmaceutical Journal 2023 Apr,27(4)

[14] LIU YL, LU JK, YIN HP, et al. High Neutrophil-to-lymphocyte ameliorates brain injury through multiple mechanisms and is a
ratio predicts hemorrhagic transformation in acute ischemic stroke strong candidate for stroke treatment[J]. Curr Med Chem, 2020,
patients treated with intravenous thrombolysis [J]. Int ] Hyper- 27(18):2979-2993.
tens, 2020, 2020:5980261.DOT: 10.1155/2020/5980261. [18] LI XX, LIU SH, ZHUANG SJ, et al. Effects of intravenous

[15] HAO Y, YANG D, WANG H, et al. Predictors for symptomatic thrombolysis with alteplase combined with edaravone on cerebral
intracranial hemorrhage after endovascular treatment of acute hemodynamics and T lymphocyte level in patients with acute cere-
ischemic stroke[J . Stroke, 2017, 48(5):1203-1209. bral infarction [ J/OL]. Medicine (Baltimore) , 2020, 99 (50) :

[16] KONG L, MA Y, WANG Z, et al. Inhibition of hypoxia inducible €23414.DOI: 10.1097/MD. 0000000000023414.
factor 1 by YC-1 attenuates tissue plasminogen activator induced [19] ZHANG RR, WU XD, HU WJ, et al. Neutrophil-to-lymphocyte
hemorrhagic transformation by suppressing HMGB1/TLR4/NF-«B ratio predicts hemorrhagic transformation in ischemic stroke: a
mediated neutrophil infiltration in thromboembolic stroke rats[J]. meta-analysis [ J/OL]. Brain Behav, 2019, 9(9) : e01382.DOI:
Int Immunopharmacol, 2021, 94: 107507. DOI: 10.1016/j. in- 10.1002/brb3.1382.
timp.2021.107507. (ks B 391 :2021-11-17, & [9] H 1 : 2022-01-30)

[17] WANG Z, KAWABORI M, HOUKIN K. FTY720 (Fingolimod)

F AT BVE AT (7], 2082 25,2023, 27(4) : 790-796.DOI : 10.3969/j.issn.1009-6469.2023.04.036.
ClaEEZEC

K i 4% RNA LINC00662/f37]s RNA-16-5p/weel
{5 ' T o FHF ARG 9 A AR b s B ORI i PR T 58

JI 7%, B, U AR A R
B AT HZARERMNBA, =% 29650000
A BN B AT AFFS 5 17 R AR IR 2 T 5 BE 38T , Email : 1244073246@qq.com
A2 A RWTTRHE I (2017-1-5-15304)

HE:. BH  FHEEIRSS RNA linc00662(LncRNA 1inc00662) il i i/ RNA-16-5p(miR-16-5p) /[ 22 2R3/ I 202 5 3 1
(weel) M5 SH7E AN (HCC) AUMUGTE XA T- R MER . Fik  AFSEa 2 20194 8 H 22 20204F 10 H , (4G IR IE# T
YA LR LO2 FIIF8 40 itk SK-HEP-1 HepG2 \Huh-7 AT Li-7. SR FH 525 98 5 R it 24 W% S50 (RT-PCR) A I 4 i T 1ine00662
miR-16-5p Fllweel (U1K, LA HepG2 40 MIA/E g HF 5T %14 , % shRNA BH PR I (sh-NC) 2H \1inc00662-shRN A 4 (sh-linc00662)
ZH AT BAPE XS I8 (inhibitor-NC) 41 .miR-16-5p #il5] (miR-16-5p inhibitor) 2 .siRNA BPEXT I8 (si-NC) 4 .weel-siRNA T4 (si-
weel) 4 1inc00662-shRNA T4 A miR-16-5p 315 (sh-linc00662+miR-16-5p inhibitor) 20 Fl miR-16-5p Ml KK 4 weel -siR-
NA T4 (miR-16-5p inhibitor+si-weel) 2, CCK-8 F 5 B T% B S 56 K5 000 240 B398 40305 14 5 3t e 20 A SRS 240 it 9 17K 3 5 8 9 o )
T ARG A T A AR 11 (B 4B I R -2 JE I (Bel-2) B Bel-2 #1296 X 8 P18 N (Bax) ] 263K o WU ' 28 i1 75 5 I 92 36 A% )
1inc00662 .miR-16-5p Fll weel ZIAIAHICHE . &R PCREEA W RAH HLHR LO2 4, linc00662 £ SK-HEP-1,HepG2 ,Huh-7 1 Li-
7 Y i = #235[0.95+0.14 £ 2.12+0.17,3.86+0.15.,2.31+0.14,1.82+0.18,P<0.001 | . 5 sh-NC 4L Eb , #{F 1inc00662 REAM il
S48 A1 3 58 (P<0.001) 155 S4B IR T (P<0.001) o XUE S R 15 245 5 7R 1inc00662 EL 17 454 miR-16-5p - 1 4%
miR-16-5p (3R ik, [T, miR-16-5p FAZEH 25 G weel JF TS weel 1FRIE. T I miR-16-5p 223k AT LLAZ A I 1inc00662 Xf
ARSI A 1 A BIME T o AR, 1inc00662 T BEIE I miR-16-5p/wee | M J& ZARMLIEMEN] . 4518 Linc00662 J&—Fh7E FT 9 4 il
o EJEAY LneRNA , 7] LU miR-16-5p/wee 1 HIAE 5T 4 S04 78 JE 5 0 M08 T

KR TN 2RO EIRE G 1, MUNRNA-16-5p;  IncRNA linc00662; Hi%H; JH1=
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Abstract: Objective To investigate the role of long non-coding RNA (LncRNA) linc00662 in proliferation and apoptosis of hepato-



