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Abstract

The prognosis assessment of traumatic brain injury (TBI) is in urgent need of collaborative optimi-
zation of multimodal indicators. This systematic review shows that: 1) Among the injury character-
istics, the dynamic Glasgow Coma Scale (GCS), Rotterdam CT score (a score > 3 is associated with a
40% increase in mortality), and fractional anisotropy from diffusion tensor imaging (DTI-FA, with
corpus callosum FA < 0.6 predicting cognitive impairment) form the basis for prognostic stratifica-
tion; 2) In terms of biomarkers, glial fibrillary acidic protein (GFAP, with an AUC of 0.82 for predict-
ing intracranial lesions) and ubiquitin C-terminal hydrolase-L1 (UCH-L1, with high values associ-
ated with a 2.5-fold increase in the risk of death) dominate the assessment of neurological injury.
Additionally, the neutrophil/albumin ratio (NAR), as an emerging inflammatory marker, signifi-
cantly enhances the ability to identify death risk (a NAR > 5.2 is associated with a 3.1-fold increase
in death risk, P < 0.01); 3) Among clinical tools, the area under the curve (AUC) of the IMPACT model
increased to 0.91 (AAUC = +0.07) after integrating NAR. Current challenges focus on the age depend-
ence of the NAR threshold, interference from hypoalbuminemia, and insufficient clinical integration
of multimodal data. In the future, it is necessary to construct a dynamic framework of “injury con-
dition - neurological injury - inflammation monitoring” to promote NAR-guided targeted interven-
tions.
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Table 1. Comparison of the Roles and Limitations between GFAP and UCH-L1
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