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[ Abstract] Objective To investigate the prognostic value of serum aquaporin 4 (AQP4), high mobility group pro-
tein BL (HMGBL), and fibrinogen-like protein 2 (FGL2) levels combined with intracranial pressure and partial brain oxygen
pressure (PbtO,) monitoring in patients with traumatic brain injury (TBI). Methods A total of 128 TBI patients treated and
treated in the South Hospital of the Sixth People's Hospital Affiliated to Shanghai Jiao Tong University/Shanghai Fengxian
District Central Hospital from May 2022 to May 2024 were selected as the study objects. According to the prognosis of the
patients after 3 months of follow-up, they were divided into the poor prognosis group (n =38) and the good prognosis
group (n =90). ELISA method was applied to detect the expression levels of serum AQP4, HMGBL, and FGL2. Spearman
method was applied to analyze the correlation between intracranial pressure, PbtO,, serum AQP4, HMGBL, FGL2 and Clas-
gow Coma Scale (GCS) scores in patients with different prognoses of TBI. ROC curve was applied to analyze the predictive
value of intracranial pressure, PbtO, combined with serum AQP4, HMGBL, and FGL2 for the prognosis of TBI patients. Re-
sults The intracranial pressure value in the poor prognosis group was prominently higher than that in the good prognosis
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group, and the GCS score and PbtO, value were obviously lower than those in the good prognosis group (t/P =7.491/ <
0.001, 9.882/ <0.001, 7.215/ <0.001). The levels of serum AQP4, HMGBL, and FGL2 in the poor prognosis group were promi-
nently higher than those in the good prognosis group (t/P =7.106/ <0.001, 7.642/ <0.001, 7.383/ <0.001). There was a signifi-
cant positive correlation between PbtO, and GCS score, while there was a significant negative correlation between intracrani-
al pressure, serum AQP4, HMGBL, FGL2 and GCS score (r/P =0.523/ <0.001, —0.515/<0.001, —0.492/<0.001, - 0.617/<
0001, -0569/ <0.001). The area under the curve (AUC) of serum AQP4, HMGBL, FGL2, intracranial pressure, PbtO, and the
five combined in predicting the prognosis of TBI patients were 0.882, 0.876, 0.817, 0.825, 0.756 and 0.969, respectively. The
combined value of the five was superior to that of each alone in predicting the prognosis of TBI patients (Z/P =2.803/0.005,
2.769/0.006, 3.543/ < 0.001, 3.269/0.001, 3.956/ < 0.001). Conclusion The intracranial pressure, serum AQP4, HMGBL, and
FGL2 levels in TBI patients are obviously elevated, while PbtO, is prominently reduced. They are closely related to progno-

sis, and combined detection has higher predictive value for the prognosis of TBI patients, providing certain reference for

clinical application.
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Tab.1 Comparison of clinical data between patients with traumatic brain injury in the poor prognosis group and the good prognosis group
moH WG R4 (n=90) TEARY (n=38) X’/ i PAA
PESI (% ) ] 5 48(53.33) 21(55.26) 0.040 0.841
ks 42(46.67) 17(44.74)
W (x x5, %) 45.38 £10.53 46.27 £10.92 0.432 0. 666
BMI(x +s,kg/m?) 22.46 + 2.32 22.51+ 2.35 0.111 0.912
BEIRIE[ B (% ) ] 14(15.56) 7(18.42) 0.160 0.689
IR B (% ) ] 15(16.67) 9(23.68) 0.864 0.353
TR g A [ (% ) ] 12(13.33) 8(21.05) 1.208 0.272
ZHIEE 6% ) ] s AR 17(18.89) 6(15.79) 1.360 0.507
A 65(72.22) 26(68.42)
it 8( 8.89) 6(15.79)
R B (% ) ] T 41 i fie 14(15.56) 8(21.05) 0.896 0.639
8T 1 i 21(23.33) 10(26.32)
e 4405 -G I TP i ok 55(61.11) 20(52.63)
ZEABEHE] (2 £5, h) 2.18 £0.63 2.36 £0.67 1.449 0.150
GCS 43 (x +5,4%) 10.36 £1.95 7.05+1.03 9.882 <0.001

1.3.4  TUEAS . B EH ABCIRYTY G REDT 3 A R 8
GOS PE4r 2 5 s WS S 0L, R BET R 1 4,
W2 5% EREGR A 3 4y R EERR PN 4 IR
AR S 4y, ALY >3 AT TR R, 1 <3
SR TG AR
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FHOCHE 5 25 32108 TAERAE (ROC) 42 73 #r il v
AQP4 HMGBI FGL2 WA fii N He . PhtO, %F TBI &
WS W WA, P <0.05 %5 HA S

2 & B
2.1 2 HfMiN & PhiO, fH L UG A B 410 N &

(B T HUS RUF4H, PhO, B W8 T HUS R 44,2
HILBZESAGITERE (P <0.01) L& 2,

Fz2 WEARMASHERIFLA TBL BB E PhtO, H
3 (% +s,mmHg)

Tab.2 Comparison of intracranial pressure and PbtO, values be-
tween TBI patients with poor prognosis and those with
good prognosis

a5l 1% Fii P e PbtO,
Bija RAFH 90 17.36 +3.21 24.68 +5.52
BR AR 38 22.13 £3.48 17.43 +4.31
¢ fH 7.491 7.215
PH <0.001 <0.001

2.2 2 4 AQP4 HMGBI FGI2 /Kb Hil)s
A BLLLIM I AQP4 HMGB1 FGL2 /K F- 1 & & T Him
RIFdH, ZR A5 E X (P<0.01) , W33,

3 HUEANRAMBE RLFA TBI B35 115 AQP4 HMGBI |
FGL2 /K- Lt
Tab.3 Comparison of serum AQP4, HMGB1, and FGL2 levels in

TBI patients with poor prognosis and good prognosis

(x=5,ng/L)

2 9 1% AQP4 HMGBI FGI2
WG R4 90 176.75£32.16  10.83 £2.95  195.29 +24.42
WEAR4 38 227.21+45.83 15.28 £3.15  237.62 £39.45
t1H 7.106 7.642 7.383
PH <0.001 <0.001 <0.001
2.3 TBI H & i N JE ., PhtO, | Il ¥ AQP4 , HMGBI |

FGL2 5 GCS PEr WA 28 Spearman 754 AR 4)
Mris, % Pht0, 5 GCS PEAr 2 BFE LML (/P =
0.523/ <0.001) , M/ N & I3 AQP4 HMGB1 (FGL2
5 GCS I 2 W Z AR C (r/P = -0.515/ <0.001 ,
-0.492/ <0.001 ., —0.617/ <0.001 , —0.569/ <0.001) .
2.4 Ifil¥E AQP4 HMGBI FGL2 BX4 /6N JE  PbtO, Xt
TBI & WG MMM E 236 M7 AQP4 (HMGB1 |
FGI2 A i N HE (PbtO, X TBI & 7 1500 4 (Y
ROC &k, IR M T A (AUC) , 25 R IR . s
AQP4 HMGB1 FGL2 /i [N [ PbtO, K .3 B4 1
TBI £ # il J5 19 AUC 43 %I 4 0. 882.,0. 876,0. 817,
0.825.0.756.0.969 , 1. & B AL T4 H H sk 5 TBI
BEWS RN E (Z/P =2. 803/0. 005 , 2.769/0.006 .
3.543/ <0.00. 3.269/0.001 . 3.956/ <0.001), .3 4
FE 1,
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Tab. 4  Comparison of the predictive value of serum AQP4,

HMGBI1, FGL2 combined with intracranial pressure and

PbtO, for the prognosis of TBI patients

mOR R AUC WL HESIE gy
fINE 19.49 mmHg 0.882 0.813~0.932 0.868 0.744 0.613
PhtO, 20.04 mmHg 0.876 0.806 ~0.928 0.816 0.811 0.627
AQP4  219.67 wg/L  0.817 0.739 ~0.880 0.632 0.911 0.543
HMGB1  13.03 pg/L  0.825 0.748 ~0.886 0.763 0.822 0.585
FGI2  228.06 pg/L  0.756 0.672 ~0.827 0.605 0.856 0.461
HHEBE 0.969 0.922~0.991 0.947 0.889 0.836

95% CI

B 1 i AQP4 HMGBI  FGI2 B:4 i N & PhtO, Tl TBI
AT ROC 2k
Fig. 1 ROC curve of predicting the prognosis of TBI patients using

serum AQP4, HMGB1, FGL2 combined with intracranial
pressure and PbtO,
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R o 4 ik, AT S s A BRI ) il A DAl
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b, T T AR AT 2 T M o A B X A 28 T ) SR T AR, A
R 2 T0 %5 5 Z B R M F I 52 ), 418 29 Jiki 483 403 5 9
[ A I HLAE G K B et R v i 2 28 G 2L A A
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