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Background: Chitinase 3-like protein 1 (CHI3L1) has garnered interest as a candidate predictive biomarker in TBI; however, its clinical relevance
remains uncertain due to the limited scope and sample size of existing studies. The authors aimed to critically evaluate the diagnostic and
prognostic performance, as well as the dynamic trajectory of the CHI3L1 biomarker, compared to the gold standard biomarker S100β.
 
Materials and methods: This prospective, observational, analytical, single-center cohort study included adult patients who sustained blunt TBI with
Glasgow Coma Scale (GCS) scores between 3-15 consecutively enrolled at our institution. Serum specimens for biomarker sampling were collected
within 24, 48, and 72 hours, and 10 days post-injury. Biomarkers were quantified using ELISA and a CLIA-based clinical-use automated platform.
The Glasgow Outcome Scale–Extended (GOSE) score was ascertained at 6 months following TBI.
 
Results: A total of 545 patients and 42 controls were included. Of these, 220 patients (40%) were classified as having mild, 145 (26%) as
complicated mild, 31 (6%) as moderate, and 149 patients (27%) as severe TBI. Biomarker levels displayed a stepwise increase corresponding to
worsening GCS-defined categories; however, S100β showed substantial overlap between adjacent categories and a narrower dynamic range
compared to CHI3L1. S100β demonstrated an early clearance and subdued kinetic profile, in contrast to the prolonged and dynamically evolving
trajectory of CHI3L1. Fixed time-point biomarker measurements did not independently predict poor functional outcomes (S100β OR = 1.157 [95%
CI:0.937-1.429], p-adjust=0.176; CHI3L1 OR = 1.001 [95%CI:1-1.001, p-adjust=0.11). However, in the longitudinal mixed-effects models, CHI3L1
levels showed a consistent and robust association with both clinical severity and neurological outcome across all evaluated time points.
 
Conclusions: CHI3L1 provides superior temporal resolution for clinical monitoring of brain injury by capturing both injury severity and outcome
trajectories, whereas S100β lacks reliability as a longitudinal marker.
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