Supplement Figure 1. Receiver operating characteristic (ROC) curves for determination of optimal cutoff values for GFAP and UCH-L1

















Receiver operating characteristic (ROC) curves for GFAP and UCH-L1 used to determine optimal cutoff values for detecting CT-positive intracranial injury. The analysis was performed using 58 representative samples (29 CT-positive and 29 CT-negative) selected from three independent clinical evaluation datasets. Cutoff values were determined based on a predefined strategy prioritizing high sensitivity, resulting in selected thresholds of 17 pg/mL for GFAP and 101 pg/mL for UCH-L1.

Supplement Table 1. Sensitivity and Specificity of GFAP and UCH-L1 at Different Cutoff Thresholds
	Sensitivity and Specificity of UCH-L1 at Different Cutoff Thresholds

	Cut-Off
	Sensitivity (%)
	95% CI
	Specificity (%)
	95% CI

	> 70.53
	94.29
	81.39% to 98.98%
	62.07
	44.00% to 77.31%

	> 73.23
	91.43
	77.62% to 97.04%
	62.07
	44.00% to 77.31%

	> 75.25
	91.43
	77.62% to 97.04%
	65.52
	47.35% to 80.06%

	> 78.80
	91.43
	77.62% to 97.04%
	68.97
	50.77% to 82.72%

	> 82.05
	91.43
	77.62% to 97.04%
	72.41
	54.28% to 85.30%

	> 84.26
	91.43
	77.62% to 97.04%
	75.86
	57.89% to 87.78%

	> 85.07
	88.57
	74.05% to 95.46%
	75.86
	57.89% to 87.78%

	> 91.53
	88.57
	74.05% to 95.46%
	79.31
	61.61% to 90.15%

	> 100.1
	85.71
	70.62% to 93.74%
	79.31
	61.61% to 90.15%

	> 113.7
	82.86
	67.32% to 91.90%
	79.31
	61.61% to 90.15%

	> 125.7
	80
	64.11% to 89.96%
	79.31
	61.61% to 90.15%

	> 128.1
	77.14
	60.98% to 87.93%
	79.31
	61.61% to 90.15%

	> 131.4
	74.29
	57.93% to 85.84%
	79.31
	61.61% to 90.15%

	> 140.5
	74.29
	57.93% to 85.84%
	82.76
	65.45% to 92.40%

	> 151.3
	71.43
	54.95% to 83.67%
	82.76
	65.45% to 92.40%

	> 172.1
	68.57
	52.02% to 81.45%
	82.76
	65.45% to 92.40%

	> 205.6
	65.71
	49.15% to 79.17%
	82.76
	65.45% to 92.40%

	> 222.7
	62.86
	46.34% to 76.83%
	82.76
	65.45% to 92.40%

	> 229.5
	60
	43.57% to 74.45%
	82.76
	65.45% to 92.40%
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	Cut-Off
	Sensitivity (%)
	95% CI
	Specificity (%)
	95% CI

	> 70.53
	94.29
	81.39% to 98.98%
	62.07
	44.00% to 77.31%

	> 7.231
	97.14
	85.47% to 99.85%
	48.28
	31.39% to 65.57%

	> 7.260
	97.14
	85.47% to 99.85%
	51.72
	34.43% to 68.61%

	> 7.300
	94.29
	81.39% to 98.98%
	51.72
	34.43% to 68.61%

	> 7.348
	94.29
	81.39% to 98.98%
	55.17
	37.55% to 71.59%

	> 7.408
	94.29
	81.39% to 98.98%
	58.62
	40.74% to 74.49%

	> 7.706
	94.29
	81.39% to 98.98%
	62.07
	44.00% to 77.31%

	> 7.984
	94.29
	81.39% to 98.98%
	65.52
	47.35% to 80.06%

	> 8.142
	94.29
	81.39% to 98.98%
	68.97
	50.77% to 82.72%

	> 8.536
	94.29
	81.39% to 98.98%
	72.41
	54.28% to 85.30%

	> 9.817
	94.29
	81.39% to 98.98%
	75.86
	57.89% to 87.78%

	> 11.36
	94.29
	81.39% to 98.98%
	79.31
	61.61% to 90.15%

	> 11.89
	91.43
	77.62% to 97.04%
	79.31
	61.61% to 90.15%

	> 12.50
	88.57
	74.05% to 95.46%
	79.31
	61.61% to 90.15%

	> 13.85
	88.57
	74.05% to 95.46%
	82.76
	65.45% to 92.40%

	> 15.45
	85.71
	70.62% to 93.74%
	82.76
	65.45% to 92.40%

	> 16.52
	85.71
	70.62% to 93.74%
	86.21
	69.44% to 94.50%

	> 17.27
	82.86
	67.32% to 91.90%
	86.21
	69.44% to 94.50%

	> 20.33
	82.86
	67.32% to 91.90%
	89.66
	73.61% to 96.42%

	> 32.43
	82.86
	67.32% to 91.90%
	93.1
	78.04% to 98.77%

	> 42.33
	82.86
	67.32% to 91.90%
	96.55
	82.82% to 99.82%

	> 44.23
	80
	64.11% to 89.96%
	96.55
	82.82% to 99.82%

	> 46.95
	77.14
	60.98% to 87.93%
	96.55
	82.82% to 99.82%





Supplement Table 2. Multivariable logistic regression analysis of serum biomarkers for predicting 1-month clinical outcomes among 200 patients with CT-confirmed intracranial injuries
	Outcomes
	Outcome, n/N (%)
	Unadjusted OR 
(95% CI)
	Adjusted OR
(95% CI) 

	1-month survival 
	
	
	

	
	Serum GFAP level
	
	
	

	
	Negative (below cutoff)
	31/32 (96.9)
	Reference
	Reference

	
	Positive (above cutoff)
	129/168 (76.8)
	0.107 (0.014-0.807)
	0.111 (0.011-1.116)

	Favorable GOS score at 1-month 
	
	
	

	
	Serum GFAP level
	
	
	

	
	Negative (below cutoff)
	29/32 (90.6)
	Reference
	Reference

	
	Positive (above cutoff)
	115/168 (68.5)
	0.224 (0.065-0.770)
	0.426 (0.055-3.316)

	1-month survival 
	
	
	

	
	Serum UCHL1 level
	
	
	

	
	Negative (below cutoff)
	54/57 (94.7)
	Reference
	Reference

	
	Positive (above cutoff)
	106/143 (74.1)
	0.159 (0.047-0.540)
	0.074 (0.014-0.395)

	Favorable GOS score at 1-month 
	
	
	

	
	Serum UCHL1 level
	
	
	

	
	Negative (below cutoff)
	49/57 (86.0)
	Reference
	Reference

	
	Positive (above cutoff)
	95/143 (66.4)
	0.323 (0.142-0.737)
	0.205 (0.039-1.085)

	1-month survival 
	
	
	

	
	Serum GFAP or UCHL1 level
	
	
	

	
	Negative (below cutoff)
	18/18 (100.0)
	Reference
	Reference

	
	Positive (above cutoff)
	142/182 (78.0)
	<0.001
	<0.001

	Favorable GOS score at 1-month 
	
	
	

	
	Serum GFAP or UCHL1 level
	
	
	

	
	Negative (below cutoff)
	16/18 (88.9)
	Reference
	Reference

	　
	Positive (above cutoff)
	128/182 (70.3)
	0.296 (0.066-1.333)
	0.481 (0.039-5.891)


Adjusted for demographics (age, sex), time variables (time from injury to blood draw, time from injury to CT examination) injury mechanism, shock, alcohol intake, and Glasgow Coma Scale 	
GFAP, Glial Fibrillary Acidic Protein; UCH-L1, Ubiquitin Carboxy-Terminal Hydrolase L1; OR, odds ratio; CI, confidence interval.	


Supplement Table 3. Estimated positive and negative predictive values of the GFAP/UCH-L1 assay across varying prevalence levels
	Statistic
	Sensitivity
	　
	Specificity
	　
	PPV
	　
	NPV
	　

	Prevalence (%)
	Value
	95% CI
	Value
	95% CI
	Value
	95% CI
	Value 
	95% CI

	0%
	91.00%
	86.15-94.58%
	64.50%
	57.44-71.12%
	0.00%
	0.00–2.56%
	100.00%
	97.52–100.00%

	5%
	91.00%
	86.15-94.59%
	64.50%
	57.44-71.13%
	0.12%
	10.02–14.05%
	99.27%
	98.86–99.54%

	6.3% (Abbott-i-STAT)
	91.00%
	86.15-94.60%
	64.50%
	57.44-71.14%
	14.70%
	12.45–17.27%
	99.07%
	98.55–99.41%

	8.6% (Prevalence of Korea)
	91.00%
	86.15-94.61%
	64.50%
	57.44-71.15%
	19.43%
	16.60–22.61%
	98.70%
	97.98–99.17%

	10%
	91.00%
	86.15-94.62%
	64.50%
	57.44-71.16%
	22.17%
	19.04–25.65%
	98.47%
	97.62–99.02%

	15%
	91.00%
	86.15-94.63%
	64.50%
	57.44-71.17%
	31.15%
	27.19–35.40%
	97.60%
	96.27–98.46%

	20%
	91.00%
	86.15-94.64%
	64.50%
	57.44-71.18%
	39.06%
	34.60–43.71%
	96.63%
	94.80–97.83%

	25%
	91.00%
	86.15-94.65%
	64.50%
	57.44-71.19%
	46.08%
	41.36–50.86%
	95.56%
	93.19–97.13%

	30%
	91.00%
	86.15-94.66%
	64.50%
	57.44-71.20%
	52.35%
	47.56–57.10%
	94.36%
	91.41–96.34%

	35%
	91.00%
	86.15-94.67%
	64.50%
	57.44-71.21%
	57.99%
	53.26–62.58%
	93.01%
	89.43–95.44%

	40%
	91.00%
	86.15-94.68%
	64.50%
	57.44-71.22%
	63.08%
	58.52–67.43%
	91.49%
	87.24–94.41%

	45%
	91.00%
	86.15-94.69%
	64.50%
	57.44-71.23%
	67.71%
	63.39–71.76%
	89.75%
	84.78–93.23%

	50% (Study Prevalence)
	91.00%
	86.15-94.70%
	64.50%
	57.44-71.24%
	71.94%
	67.91–75.64%
	87.76%
	82.01–91.85%

	55%
	91.00%
	86.15-94.71%
	64.50%
	57.44-71.25%
	75.80%
	72.11–79.15%
	85.43%
	78.86–90.21%

	60%
	91.00%
	86.15-94.72%
	64.50%
	57.44-71.26%
	79.36%
	76.04–82.33%
	82.69%
	75.24–88.25%

	65%
	91.00%
	86.15-94.73%
	64.50%
	57.44-71.27%
	82.64%
	79.71–85.22%
	79.42%
	71.05–85.85%

	70%
	91.00%
	86.15-94.74%
	64.50%
	57.44-71.28%
	85.68%
	83.16–87.87%
	75.44%
	66.14–82.84%

	75%
	91.00%
	86.15-94.75%
	64.50%
	57.44-71.29%
	88.49%
	86.39–90.31%
	70.49%
	60.31–78.97%

	80%
	91.00%
	86.15-94.76%
	64.50%
	57.44-71.30%
	91.11%
	89.43–92.55%
	64.18%
	53.26–73.80%

	85%
	91.00%
	86.15-94.77%
	64.50%
	57.44-71.31%
	93.56%
	92.30–94.62%
	55.84%
	44.58–66.54%

	90%
	91.00%
	86.15-94.78%
	64.50%
	57.44-71.32%
	95.85%
	95.01–96.55%
	44.33%
	33.62–55.60%

	95%
	91.00%
	86.15-94.79%
	64.50%
	57.44-71.33%
	97.99%
	97.57–98.33%
	27.39%
	19.35–37.23%

	100%
	91.00%
	86.15-94.80%
	64.50%
	57.44-71.34%
	100.00%
	98.55–100.00%
	0.00%
	　





Supplement Figure 2. Variation of positive and negative predictive values according to prevalence of CT-positive intracranial injury
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