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The Predictive Value of Intracranial Pressure Parameters
Combined with Serum caveolin-1 and AQP-4 for Poor Prognosis of

Hypertensive Intracerebral Hemorrhage Patients after Operation™
YUE Shi-yuan, LIU Xin, LU Wei, GAO Jian-guo, LI Shuo, LI Ye*
(Department of Neurosurgery, Hebei Provincial Chest Hospital, Shijiazhuang, Hebei, 050000, China)

ABSTRACT Objective: To explore the predictive value of intracranial pressure parameters combined with serum caveolin-1 and
aquaporin-4 (AQP-4) on the poor prognosis of patients with hypertensive intracerebral hemorrhage (HICH) after operation. Methods: 106
patients with HICH who were admitted to Hebei Provincial Chest Hospital from January 2020 to January 2022 were selected, and the
patients were followed up for 3 months after operation. The patients were divided into good prognosis group (55 cases) and poor
prognosis group (51 cases) according to Glasgow Outcome Scale (GOS) score. Intracranial pressure parameters [pressure response index
(PRx), mean wave amplitude (MWA) and intracranial pressure dose under the threshold of 20 mmHg (Dicp20) Jwere monitored after
operation, and serum caveolin-1 and AQP-4 levels were detected. Multivariate logistic regression was used to analyze the factors of poor
prognosis in patients with HICH after operation. The value of intracranial pressure parameters combined with serum caveolin-1 and
AQP-4 in predicting postoperative poor prognosis of patients with HICH was analyzed by receiver operating characteristic curve (ROC).
Results: The PRx, MWA, Dicp20 and serum caveolin-1, AQP-4 levels in the poor prognosis group were higher than those in the good
prognosis group (P <<0.05). Low preoperative Glasgow coma score (GCS) score, high PRx, high Dicp20, high caveolin-1 and high
AQP-4 were risk factors for poor prognosis of HICH (P<<0.05). The area under the curve of combining PRx, Dicp20, caveolin-1 and
AQP-4 to predict poor prognosis of HICH patients at 3 months after operation was 0.823, which was larger than that predicted by PRx,
Dicp20, caveolin-1 and AQP-4 alone. Conclusion: High PRx, Dicp20, caveolin-1 and AQP4 are risk factors for postoperative poor
prognosis in patients with HICH, and the combination of intracranial pressure parameters PRx, Dicp20 and serum caveolin-1, AQP4 has
a high value in predicting postoperative poor prognosis in patients with HICH.
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Table 1 Comparison of intracranial pressure parameters, serum caveolin-1 and AQP-4 levels

between the poor prognosis group and the good prognosis group( xzs )

Groups n PRx MWA(mmHg/h) Dicp20(mmHg/h)  caveolin-1(ng/mL) AQP-4(pg/L)
Poor prognosis group 51 0.22+0.06 4.42+1.03 149.35+23.19 0.92+0.21 221.02+19.54
Good prognosis group 55 0.08+0.02 2.39+0.62 50.21+£8.42 0.52+0.13 132.05+10.27
t 16.357 12.396 29.675 11.884 29.646
P 0.000 0.000 0.000 0.000 0.000
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Table 2 Univariate analysis of poor prognosis of patients with HICH at 3 months after operation

Factors Poor prognosis group(n=51) Good prognosis group(n=55) 1/ P
Age(years) 64.12+3.26 60.21+4.02 5.474 0.000
Gender[n(%)]

Male 31(60.78) 36(65.45) 0.248 0.618

Female 20(39.22) 19(34.55)
Smoking history[n(%)] 40(78.43) 39(70.91) 0.789 0.374
Drinking history[n(%)] 32(62.75) 32(58.18) 0.230 0.631
Family history of HICH[n(%)] 12(23.53) 10(18.18) 0.460 0.498

Basic diseases[n(%)]
Diabetes 38(74.51) 36(65.45) 1.030 0.310
Hyperlipidemia 34(66.67) 32(58.18) 0.811 0.368
Location of cerebral hemorrhage[n(%)]

Basal nuclear region 13(25.49) 18(32.73) 4.644 0.200

Thalamus 9(17.65) 13(23.64)

Ventricle 8(15.69) 12(21.82)

Cerebellum and brainstem 21(41.18) 12(21.82)
Systolic blood pressure(mmHg) 149.15+6.43 140.05+5.12 8.089 0.000
Diastolic blood pressure(mmHg) 82.22+4.07 81.92+4.35 0.366 0.715
Hematoma volume(ml) 72.55+£15.32 45.02+6.65 12.153 0.000
Preoperative GCS score(scores) 6.51+1.42 10.01£2.13 10.021 0.000

Operation treatment methods[n(%)]

Hematoma removal operation 11(21.57) 8(14.55) 0.940 0.625

Decompressive craniectomy 22(43.14) 27(49.09)

Hematoma removal and decompressive
) 18(35.29) 20(36.36)
craniectomy
Complications[n(%)]
Acute renal injury 6(11.76) 8(14.55) 0.179 0.673
Gastrointestinal bleeding 7(13.73) 9(16.36) 0.144 0.705
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Table 3 Logistic regression analysis of poor prognosis of patients with HICH at 3 months after operation
Factors B SE Waldy? OR(95%ClI) P
Constant term 10.326 2.418 18.237 0.000
Low preoperative GCS 2.054 0.346 35.241 7.799(3.958~15.366) 0.000
score
High PRx 0.698 0.251 7.733 2.010(1.229~3.287) 0.000
High Dicp20 0.452 0.195 5.373 1.571(1.072~2.303) 0.006
High caveolin-1 0.503 0.205 6.020 1.654(1.107~2.471) 0.002
High AQP-4 0.493 0.183 7.258 1.637(1.144~2.344) 0.000
* 4 BN ESHEE MF caveolin-1, AQP-4 Fiill HICH EEAR/F 3 M ABEARHMNE
Table 4 The value of intracranial pressure parameters combined with serum caveolin-1 and AQP-4
in predicting poor prognosis of patients with HICH at 3 months after operation
Factors fArea under curve Critical value Sensitivity(%) Specificity(%) Youden index
(95%CI)
PRx 0.684(0.587~0.771) 0.15 68.63 67.27 0.3590
Dicp20 0.645(0.546~0.735) 102.35 mmHg/h 70.59 63.64 0.3423
caveolin-1 0.711(0.614~0.795) 0.77 ng/mL 70.59 69.09 0.3968
AQP-4 0.705(0.609~0.790) 185.42 ng/L 72.55 65.45 0.3800
Unite 0.823(0.737~0.890) 90.20 74.55 0.6475
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Fig.1 ROC chart of intracranial pressure parameters combined with serum
caveolin-1 and AQP-4 predicting poor prognosis of patients with HICH at

3 months after operation
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