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Changes in platelet parameters and their relationship with malignant cerebral
edema after edaravone dexborneol combined with thrombolytic
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[Abstract] Objective To investigate the changes in platelet parameters and their relationship with malignant brain
edema (MBE) in patients with acute cerebral infarction after edaravone and dexborneol trometamol combined with throm-
bolytic therapy. Methods A total of 167 patients with ACI who visited our hospital from December 2022 to September
2024 were included. They were divided into the MBE group (7n=46) and the non-MBE group (n=121) based on whether
MBE occurred. Repeated measures analysis of variance was used to analyze platelet parameters and hemorheological indi-

cators. Multivariate linear regression was used to analyze the correlation between platelet parameters and hemorheological
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indicators. COX regression was used to analyze the correlation between platelet parameters and MBE. With MBE as the
outcome variable, a ROC curve was established and the area under the curve (AUC) was calculated. The restricted cubic
spline method was used to analyze the dose — response relationship of platelet parameters to MBE. Results
After treatment, the platelet volume (MPV), platelet distribution width (PDW), platelet aggregation rate (PAgT),
platelet adhesion rate (PAdT), plasma viscosity, whole blood high shear viscosity. whole blood low shear viscosity.,
hematocrit, and erythrocyte aggregation index of the two groups were lower than those before treatment, while the plate-
let count (PLT) and platelet distribution (PCT) were higher than those before treatment (all P<<0. 05). The MPV,
PDW, PAgT, and PAdT, plasma viscosity, whole blood high shear viscosity, whole blood low shear viscosity, hemato-
crit, and erythrocyte aggregation index of the MBE group at 7 and 14 days after treatment were higher than those of the
non-MBE group. while PLT and PCT were lower than those of the non-MBE group. The differences between the groups
were statistically significant (all P<C0. 05). The results of repeated measures variance analysis showed that the influence
of the time factor on platelet parameters and hemorheological indicators varied depending on whether MBE occurred after
treatment. The results of multiple linear regression analysis showed that platelet parameters MPV, PDW, PAgT, and
PAdT were significantly positively correlated with hemorheological indicators, while PLT and PCT were significantly
negatively correlated with hemorheological indicators (all P<<0.05). The results of COX regression analysis showed that
after adjusting for multiple confounding factors, high levels of MPV, PDW, PAgT, and PAdT had a higher risk of MBE
than low levels of PLT and PCT (all P<<0.05). The results of ROC curve analysis showed that the AUC of platelet pa-
rameters combined for predicting the risk of MBE was 0. 848 (95% CI: 0.829~0.914), with a sensitivity of 76. 8% and
a specificity of 83. 6%. The results of restricted cubic spline model analysis showed that MPV, PDW, PAgT, and PAdT
were significantly positively correlated with MBE, while PLT and PCT were significantly negatively correlated with
MBE. Conclusion After ACI patients received edaravone ketocarbonate combined with thrombolytic therapy. the changes
in platelet parameters were significantly correlated with hemorheological indicators and the occurrence of MBE. Moreover,
there was an interaction between platelet parameters and hemorheological indicators on the occurrence of MBE. The range of
platelet parameters is helpful for predicting the risk of MBE and providing guidance for clinical intervention.
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Table 1 Comparison of general clinical data between the two groups

4 24
A ?ﬁﬁiﬁ jfnl\fig{? de P
ERCH) 63.1426.24  59.3626.83 3.406  0.001
5 1182 0.277
5 26(56. 52) 57(47.11D)
'S 20(43. 48) 64(52. 89)
BMI(kg/m?) 23.1421.36  23.54E1.24 1.738  0.084

MR (D) 4.84+1.26 4774162 0.295  0.768
e I (mmHg) 146.3549.32  143.14+9.74 1.964  0.051
#F 9K JE (mmHg) 83.36+5. 14  82.18%5.93 1.269  0.206
ABE NIHSS #43 (4) 16.3242.48  13.25+2.17 7.387 <<0.001
ABE BLPES(40) 45.1346.15  47.9846.20 2.669  0.008
S L S IR U] (min) 426, 1532, 14 412.95429.37 2.426  0.016
i ok o5 % BEAE 7.285  0.007
H 18(39.13) 23(19. 01)
x 28(60. 87) 98(80.99)
AR A 0.548  0.459
Ty 76 2 21(45. 65) 63(52.07)
IEE/E 25(54. 35) 58(47.93)
BRI 8(17.39) 26(21.49)  0.345  0.557

LR 26(56. 52) 41(33.88)  7.110  0.008
1w M L 20(47. 83) 57(47.11)  0.007 0. 934
W A 24(52.17) 53(43.80)  0.940  0.332
TR 31(67. 39) 62(51.24)  3.524  0.061
pr B 17(36.96) 29(23.97)  2.818  0.093
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Table 2 Comparison of platelet parameters between the two groups
e 21531 n TRIT T BT 7 d RIT 14 d F P
PLT(x10°/L) MBE# 46 129. 36+32. 48 159. 36438. 21 193. 64+40. 32 34,478 <<0. 001
ik MBE 4 121 125. 69435. 61 192. 36433. 85 210. 36+41. 36 175. 109 <0. 001
¢ 0. 635 5.139 2. 377
P 0.526 <<0. 001 0.019
MPV ({L) MBE 41 46 12.68=+1. 36 12.15+1.03 11.3640. 89 16. 445 <0.001
4k MBE 4 121 12.43=+1. 28 11.35+1. 14 10. 26+0. 92 112.920 <0. 001
t 1. 078 4. 352 7.070
P 0. 283 <0. 001 <0. 001
PDW ({L) MBE 4 46 16.834-2. 48 15.6442.12 14.36+1. 82 15. 087 <0.001
4k MBE 41 121 16.36+2. 14 14.39+2. 36 12.36+1. 28 123. 190 <0.001
¢ 1.134 3. 298 6. 832
b 0. 258 0. 001 <0. 001
PCT(%) MBE % 46 0.21+0.07 0.24+0. 04 0.29+0. 06 22.317 <0.001
4k MBE 41 121 0.227+0.08 0.29-+0. 09 0. 347+0. 04 81.919 <0. 001
¢ 0. 792 4.970 5.223
P 0. 429 <0.001 <0.001
PAgT(%) MBE 41 46 36. 48+4. 32 32.84+3.31 30. 14+2. 98 36. 284 <0.001
ik MBE #4 121 37.65+4. 21 30. 4643, 84 26.15+2. 36 322. 104 <0.001
t 1. 574 3. 968 8. 156
P 0.117 <0.001 <0. 001
PAdT(%) MBE 41 46 42.15+5. 14 38.84+4. 68 36.48+3. 21 19. 096 <0.001
4k MBE 41 121 43.64+5. 27 36. 15+4. 21 33.15+3.48 183. 934 <0.001
¢ 1. 662 3. 408 5. 851
I 0. 098 0.001 <0. 001
x3 FMAREMBRRTFERER (s
Table 3 Comparison of hemorheological parameters between the two groups
i B 28 51 n VBT VEIT 7 d JRIT 14 d F P
1Ml %% %k & (mPa/s) MBE % 46 1. 6240. 39 1.4340. 35 1.26+0. 28 12.679  <<0.001
4k MBE #4 121 1.67+0. 32 1.21-+0. 37 0.91+0. 23 182.038  <<0.001
¢ 0.776 3.572 7. 560
P 0. 439 <0.001 <0.001
21l VI BE (mPa/s) MBE 41 46 5.94+1.12 5.33+1.02 4.897+0. 34 15.918  <<0.001
ik MBE 41 121 6.03+1. 11 4.92+1.01 4.26+0. 39 120.799  <<0.001
t 0. 465 2.327 10. 264
g 0. 643 0.021 <0.001
S ARV B BE (mPa/s) MBE 41 46 11.78+1. 36 10. 63+1. 20 9.67+1.32 30. 607  <<0.001
ik MBE 41 121 11.98+1.56 9.47+1. 38 8.94+1.23 163.610  <<0.001
¢ 0. 815 5. 350 3. 252
P 0.416 <0.001 0.001
2140 Jifd i AR MBE 41 46 0.56+0. 07 0.52+0. 08 0.47+0. 06 18.832  <C0.001
ik MBE 41 121 0.5440.09 0.48+0. 11 0.3240. 04 215.358  <<0.001
¢ 1. 520 2. 589 15. 669
P 0.130 0.010 <0.001
21 4 Jif 2R £ F5 4K MBE 4 46 8.56+0. 92 7.93+0. 16 7.36+0. 98 27.135  <<0.001
4k MBE 41 121 8.62+0. 84 7.2640. 17 6. 680, 94 222.453  <<0.001
t 0. 385 3.327 4. 050
P 0. 700 0.001 <0.001
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o T o8 A N N IR Al N RN =R
WA A AR AR I A S gy 22550, S5 R R, Wl
SR I /INER 2 500 W AR 2 i A 38 RO IE S 4 AR
HJ7 2255 (P>0. 05) , #5257 8848508 /£ Mauchly s
BROEA R, T AL IE . AW & 2 s R R,
I ] S0 A e 32 3 L (P<<0. 001) 4 i 2% B Wi 4 i 3%

ML /INH 2 K05 ML AE 2 = 416 o I P [0 1 24 728 5 P 0 A
M/ NS B LW L A 6 AR AL 1R RN 2 AT B
R L (P<<0. 001) 3% 2 B 4 9 1L /R 2 405 1M
WAL “F AR AAAE 22 55 WL AR 1L/ AR S B0 1k
VAL AR AR A8 L RON 25 5+ A Ge it 5 1 L (P<<0. 001)
LI I [ PR3 X o /s B 2 58055 0 9803 AL 2 4 A Y R
i) fifi 5 96 97 5 S8 75 Hh B MBE i A TR . L3 4.,
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Table 4 Repeated measures analysis of variance

- I [ 5 7 21 () 55 A& H RN

itk P giitit P it P
PLT 16.248 <<0.001 18.264 <0.001 11.226  0.005
MPV 12.265 0.001 16.354 <0.001 15.364 <<0.001
PDW 18.035 <0.001 12.589 0.001 8. 364 0.010
PCT 13. 025 <<0. 001 9.342 0.001 11.397 0.003
PAgT 4.261 0.015 2.148 0.036 3.258  0.022
PAdT 4.981 0.013 3.182 0.022 3.874 0.019
I % 4.215 0.014 1.398 0.042 4.361 0.014
4 i 1= YR R 3.264 0.023 4.258 0.015 3.254  0.026
4 AU R B 3.846 0.018 5.395 0.009 5.369 0.007
21 41 i i R 4.125 0.013  5.845 0.004 4.745 0.014
LA ESE R 4.268  0.014  5.418 0.005 6.214  0.004

2.5 IM/NRSECS AR 2E R AR A G £ 0T
2R E B3 20 B B I /AR B 8 MPV, PDW, PAgT
1 PAAT 5 il W it 28 27 48 b 1003 25 BE 4 0 & U0 &

JE 4 I U0 G 2 L 20 4 BRI 1 A i 3R A 48 KoK
5B E AR 56, PLT FI PCT 5 IV U 28 2% 46 5 &
R P<<0.05), LK 5,

2.6 IM/MMRZB8S5 MBE B EH T ABFSEH
T TR 5 MBE, Rl 32 ML 45 /0 72 h
WA 4 MBE, IfiL/Mi 2% PLT (fik: <135 x10"/L,
F1,135~185%10° /L. f : >235%X10° /L) .MPV (I . <
10 fL.H:10~11 L. . >12 {L) .PDW(k. <12 {L.

.

i12~14 L./ :>16 {L) . PCT (. <<0.22% .,
0.22~0.26% %5 :>0.3%) . PAgT (fk: <26% ..
26~30% . :>34%) . PAAT (fik: <33%. " .33~
36 %0 1 > 39 Vo) ME K 43 258 f I, MBE & A= 7R i A
THE.EHBETZMREEERE RN, KR
MPV.PDW, PAgT il PAAT 51k /K 3 9 PLT A
PCT A ¥ & MBE &4 KUK, W% 6,

x5 SZREMEASHTMI/MMISES NRTREZERGEXE

Table 5 Multiple linear regression analysis of the correlation between platelet parameters and hemorheological indices

T PLT MPV PDW
B95%CD P B95%CD) P B95%CD P
1fiL 3% 7 BE —2.274(—2.183~-43.282)  0.003 1.183(1.193~8. 930) 0. 021 2.706(2.132~10.090) 0. 006
A 1w V) 3 —3.008(—2.715~—15.971)  0.003 1.333(1.687~8.518) 0. 001 1.496(1.767~11. 267) 0. 002
A I AR B 56 B2 —2.140(— 2. 155~—133.506) 0. 002 1.106(1. 033~5. 955) 0. 001 1.138(1. 265~7. 699) 0.013
2140 fifd s AR —1.343(—1.543~—9.506)  0.004 1. 045(1. 458~5. 548) 0.002 1.452(1.328~11. 218) 0.003
2120 i 2R AR AR AL —1.671(—1.905~—14.834) 0.001 1. 551(1. 970~11. 283) <0. 001 2.664(2. 411~85. 437) 0. 003
5H PCT PAgT PAdT
B95%CD P B95%CD P 95 % CD P
1ML 3% 7 e —1.914(1.507~30.517) 0.013 1. 436(1. 677~10. 530) 0. 002 2.500(1. 936~76.722) 0. 008
A 1M e U 6 B —2.354(—2.234~—43.710) 0. 001 1. 765(1. 850~18. 444) 0.003 1. 170(1. 505~6. 898) 0.003
4 1A ) 7 B —1.667(—1.864~—15.053) 0.002 1. 963(2. 024~25. 064) 0. 002 1.429(1. 709~10. 201) 0. 002
2120 M R —1.493(— 1. 838~-10.782) 0.001 1. 524(1. 764~11. 945) 0. 002 1.748(1.181~15.136) 0. 000
21201 Jif 2R B 48 K —1.718(—2.062~—15.050) 0. 001 1. 850(2. 052~19. 726) 0. 001 1.611(1. 838~13. 646) 0. 002

TE B I H R

2.7 /MRS EUEATERE MBE XU (9 4 1843 A
T A WL 2 2 b A TS Y, ROC i £k 43 #r 25 2
WoR, i/ B S B A B MBE KRS 19 AUC R
0. 848(95% CI:0.829~0.914), REWEE K 76.8% . 4%
SRR 83.6% . WK 1,
2.8 IM/MIZ%E MBE (FIR RN LR HitH
H /MRS EE MBE (171 & N 5¢ &, il BR il o4
S5 RE SRR RS HE AT 4y B . 45 2R W R, MPV, PDW
PAgT F1 PAdT 5 MBE £ & #F IE A 3¢ . PLT 1 PCT
5 MBE £ % fAH ¢, WA 2.
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Table 6 Cox regression analysis of platelet parameters and MBE

s 1 AR 2 AL 3
HR(95%CD P HR(95%CD P HR(95%CI) P

PLT 0.652(0.542~0.773) 0.013 0.436(0.277~0. 530) 0. 002 0.500(0. 366~0. 722) 0.008
PLT 44l

1k PLT 41 0.347(0.217~0. 968) 0.002 1.642(1.532~1.763) 0.002 1.429(1.709~10. 201) 0.002

J1 PLT 4 1.921(1.901~1. 935) 0.001 1. 487(1.365~1.628) 0.002 1. 748(1.181~15.136) 0. 000

= PLT 4 1.713(1.563~1. 884) 0. 001 1. 850(2. 052~9. 726) 0.001 1.611(1.838~13. 646) 0. 002
MPV 1.332(1. 032~1. 845) 0.012 1. 625(1. 320~2. 031) 0. 005 1. 846(1.362~2. 321) 0.003
MPV 43#H

it MPV 4 1. 893(1. 684~1.952) 0. 008 1. 607(1.537~1. 878) <<0. 001 1.513(1. 441~1. 694) <<0. 001

1 MPV 4 1. 819(1. 658~1.903) 0. 003 1.593(1. 487~2.719) <<0. 001 1.412(1. 290~1. 549) <<0. 001

= MPV 41 1.674(1.183~2. 982) 0. 002 1. 783(1.193~2. 930) <<0. 001 1.584(1.158~1.698) <0. 001
PDW 1.524(1. 223~1. 964) 0. 005 1. 964(1. 235~2. 884) 0.003 1. 936(1.478~3.023) 0.001
PDW Z3#H

{& PDW 4 1.796(1.367~8. 267) 0. 007 2.464(1.411~8. 437) <0. 001 1.698(1.147~2.961) <<0. 001

J1 PDW £ 1.371(1.136~2. 671) <<0. 001 1.482(1.196~1.773) <0. 001 1.415(1. 269~4. 734) <<0. 001

= PDW 4 1.697(1.012~3.125) <<0. 001 1. 847(1.369~3. 657) <0. 001 1. 826(1. 025~3. 645) <0. 001
PCT 0. 489(0. 321~0. 946) 0.010 0.662(0.321~0. 847) 0.008 0. 845(0. 236~0. 964) 0.003
PCT 434

& PCT 4 0. 893(0. 684~0. 952) 0.012 0.607(0.537~0. 878) <0. 001 0.513(0. 441~0. 694) <<0. 001

H1 PCT 4 0.724(0.072~0. 924) 0. 004 0. 344(0.137~0. 664) <<0. 001 0.796(0.367~0.967) <0. 001

= PCT 41 0.436(0.177~0.730) 0.011 0.354(0. 234~0.710) <0. 001 0.584(0.147~0.981) <<0. 001
PAgT 1. 447(1.032~1. 845) 0. 007 1. 623(1. 089~1. 964) 0.002 1. 884(1.302~2.512) 0. 001
PAgT 4341

1k PAgT 4 2.343(1. 643~4.506) 0. 005 2.045(1. 858~3. 548) <0. 001 2.464(1.411~8.437) <<0. 001

1 PAgT 4 1. 698(1. 342~2. 985) 0.010 1. 748(1. 369~3. 953) <<0. 001 1. 663(1.425~3. 983) <0. 001

= PAgT 4 2.487(1.227~3.798) 0. 006 3.413(1. 226~4. 989) <0. 001 1.523(1. 165~3. 697) <<0. 001
PAdT 1. 441(1. 023~1. 847) 0.015 1. 774(1. 230~1. 963) 0. 007 1. 942(1. 325~2. 946) 0.002
PAdT 441

& PAAT 4 1. 947(1.727~2. 968) 0. 002 1.642(1.532~1.763) <<0. 001 1.429(1.709~10.201)  <<0. 001

H1 PAdT 41 1.921(1. 901~1. 935) 0.001 1.487(1.365~1. 628) <0. 001 1. 748(1.181~15.136)  <<0. 001

= PAAT 4 1.713(1.563~1. 884) 0. 001 1. 850(2. 052~9. 726) <<0. 001 1.611(1.838~13.646)  <<0.001
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Figure 1 ROC curve of platelet parameters for predicting MBE risk Figure 2 Dose-response relationship between platelet parameters

and MBE
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