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Abstract

Objective: To construct and internally validate a predictive model for hyperbaric oxygen (HBO)

therapy-induced arousal outcomes in patients with disorders of consciousness (DOC) following se-

vere traumatic brain injury (sTBI), providing quantitative evidence for risk stratification and treat-

ment communication during the emergency-HBO-rehabilitation transition phase. Methods: A total

of 168 patients with DOC after sTBI who were admitted to the Emergency Department of Hefei Sec-

ond People’s Hospital and received HBO therapy between June 2021 and June 2025 were retrospec-

tively enrolled. They were divided into a modeling cohort (n = 118) and an internal validation cohort
(n =50) at a ratio of 7:3. The primary outcome was defined as a positive arousal outcome at 3 months

after the initiation of HBO therapy, which was comprehensively determined based on changes in the
Coma Recovery Scale-Revised (CRS-R) score, medical records, and follow-up data. Demographic data,

admission Glasgow Coma Scale (GCS) score, baseline CRS-R score, time from injury to first HBO session,
pupillary light reflex, Marshall CT classification, diffuse axonal injury, serum neuron-specific enolase
(NSE), serum S100B, and number of HBO sessions were collected. Univariate analysis and multivari-

ate Logistic regression were used to screen variables and establish the predictive model. Model per-

formance was evaluated using receiver operating characteristic (ROC) curve, calibration curve,

Brier score, and decision curve analysis (DCA). Results: The overall incidence of positive arousal

outcomes in the entire cohort was 56.5%. The baseline characteristics were generally balanced be-

tween the modeling cohort and the internal validation cohort; although there was a statistically sig-

nificant difference in S100B levels, the absolute difference was small and it did not enter the final

model. In the modeling cohort, admission GCS score, baseline CRS-R score, time from injury to first
HBO session, and serum NSE were included in the final model. The area under the ROC curve (AUC) of
the model was 0.910 (95% CI: 0.851~0.958) in the modeling cohort and 0.852 (95% CI: 0.731~0.956)

in the internal validation cohort. After stratification by predicted probability, the arousal rates in the
low-, moderate-, and high-probability groups were 12.3%, 53.8%, and 87.1%, respectively. Conclu-

sion: The predictive model constructed based on admission GCS score, baseline CRS-R score, time
from injury to first HBO session, and serum NSE demonstrated favorable discrimination, calibration,
and clinical net benefit, and can be used for early risk stratification of HBO therapy-induced arousal

outcomes in patients with DOC following sTBI.
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Figure 1. Flowchart of study subject screening
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Table 1. Comparison of baseline data in all patients, modeling cohort and internal validation cohort
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Table 2. Comparison of candidate variables among patients with different awakening outcomes in the derivation cohort
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Table 3. Multivariate Logistic regression analysis of awakening outcomes after hyperbaric oxygen therapy
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Figure 2. Nomogram for predicting awakening outcomes of hyperbaric oxygen therapy
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Table 4. The performance of the prediction model in the modeling queue and the internal validation queue
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Figure 3. Evaluation of model discrimination and calibration. (A) ROC curve; (B) Calibration curve
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Figure 4. Clinical benefit and risk stratification. (A) Decision curve; (B) Risk stratification results
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Table 5. Distribution of awakening outcomes stratified by different predicted probabilities
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