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The Predictive Value of MMP-9 the and NLR Values for
Bleeding Transformation after the Revascularization
in Acute Ischemic Stroke

HUANG Baogang, DU Kang, XU Fengming, WU Haohao, GUAN Shaoyong,

FAN Qianjun, YANG Junsu, QIAN Fang
(Dept. of Neurology, The 1st People’s Hospital of Qujing, Qujing Yunnan 655000 , China)

[Abstract] Objective To study the correlation between the changes of matrix metalloproteinase—~9(MMP-9)
and neutrophil/lymphocyte ratio(NLR) before and after the revascularization of acute ischemic stroke(AIS), so as to
find biomarkers to predict the bleeding transformation risk of AIS patients. Methods From February 2022 to
December 2022, 161 patients admitted to the Stroke Center of Qujing Hospital Affiliated to Kunming Medical
University with AIS werre divided in to the hemorrhagic transformation group and the non—hemorrhagic transfor—
mation groupand treated with revascularization( intravenous thrombolysis, endovascular treatment, combined the
intravenous thrombolysis with endovascular treatment) . Among them, there were 46 cases in the hemorrhagic
transformation group and 115 cases in the non hemorrhagic transformation group. And the general data, NLR value
and MMP-9 before and after the revascularization were compared between the two groups. Results There was no
statistical difference in general data between the two groups( all P > 0.05) except for C-reactive protein in

hemorrhagic transformation group and in non—hemorrhagic transformation group( P < 0.001). The white blood cells,
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neutrophils, neutrophil percentage, neutrophil absolute value, lymphocyte absolute value, NLR and MMP-9

value in hemorrhagic transformation group were significantly higher than those in non—hemorrhagic transformation

group before the treatment and there was a statistical significance( P < 0.05) .After revascularization, the indexes of

blood routine and MMP-9 were significantly higher than those before the revascularization, and the increase in

hemorrhagic transformation group was more obvious than that in non—hemorrhagic transformation group and there was

a statistical significance(P < 0.001), The ROC curve showed that the area under the curve(AUC) of NLR and MMP-
9 predicting bleeding transformation after AIS revascularization were 0.74 and 0.90. Conclusion NLR, MMP-9

are associated with the risk of bleeding transformation in AIS patients after the revascularization and can they can be

used as the predictive factors for bleeding transformation risk.

[ Key words] Revascularization; The ratio of neutrophils to lymphocytes; MMP-9; Acute ischemic stroke

M Bl 1fi 1 25 P (acute ischemic stroke, AIS)
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INIER
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24 H I =R ) C RN B FAFAE 25,
EZRAGH¥E L (P<0.05), HABIEIR LR, 2
SRGITH#E L (P>0.05), WE I,
22 2HABRFBTEIMEM .MMP-9 LLE

o I A A AL 3R T R I 20 B S AT 45 0 EE AR
NLR., MMP-9 #HE % LBl B T+ 5, 25 A%
¥R X (P<0.05), W2,
23 2HBEFBTEMLEM .MMP-9 LLE

tB % Ak 2 Il i IR AR A5 I EE A

1 —MABEK [(G+s5)/n (%) ]

Tab.1 General date comparison[(X+s)/n (%) ]

E(EzD A i b A (n=115) M b (n=46) 270t P
Bk 74(64.35) 29(63.04) 0.024 0.876
(L) 64.88 + 10.62 63.65+ 15.37 0.496 0.876
15 I 71(61.74) 24(52.17) 1.243 0.265
pamens 21(18.26) 8(17.39) 0.017 0.897
U R 17(14.78) 8(17.39) 0.170 0.680
SEE IR 10(8.70) 4(8.70) 0.001 0.999
[F] 224 i 2 AR (pumol/L ) 14.00(11.00 ~ 18.00) 13.50(10.00 ~ 17.25) -1.047 0.295
= % MR & (mmol/L) 1.17+0.28 1.21+0.24 -0.859 0.392
1% B s 8 H (mmol/L) 2.93 +£0.80 2.88+0.70 0.350 0.727
SE [ B (mmol/L ) 4.57+1.08 4.53+0.86 0.240 0.810
“H i =g (mmol/L) 1.32(1.00 ~ 1.97) 1.12(0.97 ~ 1.53) -1.675 0.094
AUIHLT ZE (umol/L) 13.40(9.80 ~ 17.90) 15.90(9.45 ~ 22.32) -1.166 0.244
CE R M (mg/L) 2.30(1.30 ~ 5.50) 8.90(4.08 ~ 12.12) —4.763 <0.001"
&5 Ha(mg/L) 127.00(65.00 ~ 213.00) 109.50(66.75 ~ 265.75) -0.305 0.760
*P<0.05,

K2 2ABFEMEN MMP-9 LLER (X + 5)

Tab.2 Comparison of blood routine results and MMP-9 between two group before treatment(X + s )

izt A M A A M A2 7/t P

FI 4R (x10°/L) 830+2.75 10.24 £4.20 -2.892 0.005"
PRI 53 L (%) 68.42+11.35 77.86 + 12.04 -4.689 <0.001"
WRE A E 5 (%) 23.70(15.50 ~ 31.80) 13.45(8.68 ~ 19.28) -4.592 <0.001"
PRy 40 i 4 X (< 10%/1) 5.41(3.72 ~ 7.47) 7.40(5.48 ~ 11.12) -3.596 <0.001"
I s X (< 10%/L) 1.69(1.31 ~2.29) 1.32(0.93 ~ 1.76) -3.705 <0.001"
NLR 2.94(1.94 ~ 5.06) 6.03(3.84 ~9.95) -4.655 <0.001"
MMP-9(ng/mL) 21.09 + 6.80 58.06 + 32.54 -7.638 <0.001"

*P<0.05,
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MMP-9 3 E A AT A e, 2R A%
P24 L (P<0.001), W33,
2.4 NLR #1 MMP-9 3t MizE &
nE
W ROC Mo, 458 s ABEhT NLR 1

J& H i 4L B T

AUC E K 0.74 (95%CI 0.64 ~ 0.83), Wi Ad:iR
BUE N 3.10, HAHUENE 83%, FRAE 67%; ARt
fiF MMP-9 /i AUC {H 4 0.90(95%CI 0.82 ~0.97),
2 W 1Y e AR I FHE N 32.15 ng/mL, o AU

83%, S 96%, WK 4. E 1,

R3 2HBERTROLEN MMP-9 EEE (X +s)

Tab.3 Comparison of blood routine results and MMP-9 between two group after treatment(X £ s)

EfE g Ak i % b i k20 t P
H 40 (x10°/L) 8.29+2.74 10.85 +3.80 —4.155 <0.001"
R A A 53 L (%) 71.78 £ 10.96 81.81+7.93 —6.456 <0.001"
WL AR A 53 b (%) 18.50(12.80 ~ 27.40) 10.10(7.30 ~ 16.38) -5.297 <0.001"
Hp P 20 B A X (< 10°/1L) 5.71(3.97 ~ 7.67) 8.66(6.16 ~ 11.86) —4.805 <0.001"
R EL G4 X (< 10°/1) 1.40(1.04 ~ 1.88) 1.14(0.79 ~ 1.14) -3.347 0.001"
NLR 4.02(2.26 ~ 6.35) 8.28(4.61 ~12.13) -5.287 <0.001"
MMP-9(ng/mL) 61.45 +27.90 112.01 + 67.26 -4.931 <0.001"

*P<0.05,

#F 4 NLR#1 MMP-9 3¢ iz B # /5 H M4 4 s F &
Tab.4 The predictive value of NLR and MMP-9 for bleeding transformation after revascularization

f&tw AUC(95%CI) RIYE i P B {0
NLR 0.74(0.64 ~ 0.83) 0.83 0.67 <0.001" 3.10
MMP-9 0.90(0.82 ~ 0.97) 0.83 0.96 <0.001" 32.15

*P<0.05,

1.0 AR IR BEYE YT ik 1 AT B v i A PR R, [

— NLR

02 — MMP-9
ol . . . .
0 0.2 0.4 0.6 0.8 1.0
-4 5k
B 1 NLR #1 MMP-9 ¥ il I i 2 # /5 4 1 % 4k 89 ROC
Hh £

Fig.1 NLR and MMP-9 predict the ROC curve of

bleeding transformation after revascularization
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