Supplementary Table S1. Covariate balance before and after propensity-score matching (PSM). Standardized mean differences (SMD) are reported for selected baseline covariates used in the propensity model (age, sex, SAPS 3, SOFA day 1, Charlson Comorbidity Index, and invasive ICP monitoring status). Matching was performed 1:1 using nearest-neighbor matching within a prespecified caliper without replacement. SMD <0.10 was considered acceptable balance. †Post-admission utilization variables are shown descriptively and were not used to estimate the propensity score.
	Covariate
	SMD before matching
	SMD after PSM

	Age (years)
	0.338
	0.078

	Sex
	0.165
	0.019

	Invasive ICP monitoring
	0.076
	0.000

	SAPS 3
	0.117
	0.062

	SOFA
	0.017
	0.082

	Charlson Comorbidity Index
	0.431
	0.045

	Glasgow Coma Scale (baseline)
	0.066
	0.007

	ICU length of stay (days)†
	0.231
	0.027

	Hospital length of stay (days)†
	0.282
	0.015




Supplementary Table S2. Deterministic one-way sensitivity analysis for readmission component (difference of 26.20%).
ICU and ward per-diems were varied by ±20%, and the assumed readmission episode length of stay (LOS) was varied (2+2, 4+4 [base case], 6+6 ICU+ward days). Savings per patient equal (cost per readmission) × difference. Price year: 2024. Currency: Brazilian Reais (R$); US$ equivalents shown for context using R$5.00 = US$1.00.
	Per-diem assumption
	Readmission LOS
	Cost per readmission (R$)
	Savings per patient (R$)
	Savings per patient (US$)

	−20% per-diems
	2 ICU + 2 Ward
	R$29,600
	R$7,755
	US$1,551

	−20% per-diems
	4 ICU + 4 Ward
	R$59,200
	R$15,510
	US$3,102

	−20% per-diems
	6 ICU + 6 Ward
	R$88,800
	R$23,266
	US$4,653

	Base per-diems
	2 ICU + 2 Ward
	R$37,000
	R$9,694
	US$1,939

	Base per-diems
	4 ICU + 4 Ward
	R$74,000
	R$19,388
	US$3,878

	Base per-diems
	6 ICU + 6 Ward
	R$111,000
	R$29,082
	US$5,816

	+20% per-diems
	2 ICU + 2 Ward
	R$44,400
	R$11,633
	US$2,327

	+20% per-diems
	4 ICU + 4 Ward
	R$88,800
	R$23,266
	US$4,653

	+20% per-diems
	6 ICU + 6 Ward
	R$133,200
	R$34,898
	US$6,980


Summary: expected readmission-related savings ranged from R$7,755 to R$34,898 per patient (US$1,551–US$6,980).

Supplementary Table S3. Exploratory subgroup analyses for ICU mortality. Odds ratios (ORs) compare ICC-guided care versus standard care within each stratum. Matched estimates were not reported/estimable (NR/NE) for some strata because of sparse data or zero events.
	Metric
	Stratum
	OR (Original Data)
	p-value (Original Data)
	OR (Matched Data)
	p-value (Matched Data)

	SAPS 3 (severity)
	Medium
	0.15
	p<0.05
	NR
	NR

	SAPS 3 (severity)
	High
	0.01
	p<0.05
	NR
	NR

	SOFA Score (Organ Dysfunction)
	Medium
	0.04
	p<0.05
	0.06
	p<0.05

	SOFA Score (Organ Dysfunction)
	High
	0.03
	p<0.05
	NR
	NE

	Charlson Comorbidity Index
	Medium
	0.07
	p<0.05
	0.07
	p<0.05

	Age
	Adult (44-75 years)
	0.04
	p<0.05
	NR
	NE

	Sex
	Female
	0.06
	p<0.05
	0.06
	p<0.05

	Sex
	Male
	0.07
	p<0.05
	Significance lost*
	NR

	iICP
	N/A (No/Yes)
	NE
	NE
	NE
	NE



Supplementary Table S4. Characteristics of the study and control groups divided by diagnosis.
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Traumatic brain injury
	Ischemic Stroke
	Intracranial Hemorrhage
	Convulsive Disorders
	Subarachnoid Hemorrhage
	Intracranial infection

	
	Control group
	Study group
	Control group
	Study group
	Control group
	Study group
	Control group
	Study group
	Control group
	Study group
	Control group
	Study group

	Number of patients
	17
	16
	13
	15
	7
	9
	6
	2
	5
	5
	3
	4

	Age
	70.71 ± 18.78
	47.69 ± 22.92
	69.77 ± 17.36
	61.47 ± 14.28
	66.71 ± 13.84
	62.44 ± 18.12
	60.50 ± 18.58
	59.50 ± 7.78
	61.20 ± 18.19
	53.20 ± 9.83
	48.67 ± 14.64
	52.25 ± 20.68

	Gender
	35.29% Female
	12.50% Female
	46.15% Female
	40.00% Female
	57.14% Female
	55.56% Female
	50.00% Female
	50.00% Female
	80.00% Female
	100.00% Female
	0.00% Female
	50.00% Female

	Vasoactive drug
	94.12%
	100.00%
	76.92%
	93.33%
	100.00%
	100.00%
	83.33%
	100.00%
	100.00%
	100.00%
	66.67%
	100.00%

	Invasive ventilatory support
	94.12%
	93.75%
	76.92%
	66.67%
	85.71%
	88.89%
	100.00%
	50.00%
	60.00%
	100.00%
	100.00%
	100.00%

	SAPS 3
	51.41 ± 15.08
	53.06 ± 10.32
	51.46 ± 9.88
	53.47 ± 12.37
	69.43 ± 16.48
	61.44 ± 16.09
	50.50 ± 21.20
	52.50 ± 23.33
	37.60 ± 9.69
	50.80 ± 9.52
	41.67 ± 13.87
	47.25 ± 4.19

	Death probability (%)
	29.26 ± 24.04
	25.32 ± 14.80
	23.21 ± 15.94
	27.51 ± 20.48
	54.02 ± 26.74
	43.56 ± 27.07
	25.54 ± 31.14
	49.90 ± 4.61
	7.95 ± 5.23
	25.24 ± 11.70
	15.66 ± 19.59
	14.77 ± 6.75

	GCS
	9.88 ± 4.26
	9.38 ± 4.50
	12.15 ± 3.00
	10.60 ± 4.85
	6.43 ± 4.20
	8.00 ± 2.45
	11.83 ± 3.06
	10.00 ± 5.66
	13.60 ± 1.67
	11.00 ± 4.80
	14.00 ± 0.00
	12.50 ± 2.38

	SOFA
	5.41 ± 3.18
	5.62 ± 2.94
	4.31 ± 3.50
	4.07 ± 3.39
	7.57 ± 4.24
	5.78 ± 3.35
	5.83 ± 3.87
	7.00 ± 7.07
	1.60 ± 2.07
	5.80 ± 2.95
	2.33 ± 0.58
	3.50 ± 2.38



Supplementary Table S5. Analysis of clinical outcomes segmented by primary diagnosis.
	
	Traumatic brain injury
	Ischemic Stroke
	Intracranial Hemorrhage
	Convulsive Disorders
	Subarachnoid Hemorrhage
	Intracranial infection

	
	Control group
	Study group
	Control group
	Study group
	Control group
	Study group
	Control group
	Study group
	Control group
	Study group
	Control group
	Study group

	Number of patients
	17
	16
	13
	15
	7
	9
	6
	2
	5
	5
	3
	4

	GCS
	14.22 ± 0.67
	14.27 ± 1.44
	14.12 ± 0.99
	14.27 ± 1.87
	14.50 ± 0.71
	13.12 ± 2.03
	13.00 ± 2.16
	15.00 ± 0.00
	14.00 ± 1.73
	14.60 ± 0.55
	14.67 ± 0.58
	15.00 ± 0.00

	ICU LOS
	31.88 ± 35.56
	23.50 ± 16.95
	16.31 ± 11.44
	19.67 ± 22.27
	15.71 ± 11.98
	20.56 ± 16.19
	33.83 ± 44.44
	14.00 ± 1.41
	17.20 ± 10.26
	15.60 ± 9.18
	27.67 ± 15.70
	27.25 ± 18.87

	Total hospital LOS
	49.88 ± 39.82
	39.44 ± 23.61
	41.85 ± 32.16
	37.13 ± 34.24
	36.29 ± 40.12
	45.11 ± 32.53
	55.50 ± 49.69
	20.00 ± 0.00
	28.60 ± 22.90
	30.20 ± 19.31
	59.00 ± 19.92
	75.75 ± 67.90

	Hospital readmission < 30 days
	35.29%
	18.75%
	38.46%
	20.00%
	14.29%
	11.11%
	50.00%
	0.00%
	80.00%
	20.00%
	33.33%
	0.00%

	Death rate at ICU
	41.18%
	6.25%
	38.46%
	0.00%
	71.43%
	11.11%
	33.33%
	0.00%
	0.00%
	0.00%
	0.00%
	25.00%

	Hospital discharge outcome
	Death: 47.06%, Home: 29.41%, Homecare: 17.65%, Support hospital: 5.88%
	Home: 75.00%, Support hospital: 18.75%, Death: 6.25%
	Death: 38.46%, Support hospital: 23.08%, Homecare: 23.08%, Home: 15.38%
	Home: 53.33%, Support hospital: 33.33%, Homecare: 13.33%
	Death: 71.43%, Support hospital: 28.57%
	Support hospital: 33.33%, Homecare: 33.33%, Home: 22.22%, Death: 11.11%
	Death: 33.33%, Homecare: 33.33%, Support hospital: 16.67%, Home: 16.67%
	Home: 100.00%
	Home: 80.00%, Support hospital: 20.00%
	Home: 80.00%, Support hospital: 20.00%
	Home: 66.67%, Support hospital: 33.33%
	Home: 50.00%, Homecare: 25.00%, Death: 25.00%







Supplementary Table S6. Assessment of the use of the intracranial pressure sensor and the mortality rate in these groups.
	
	Traumatic brain injury
	Ischemic Stroke
	Intracranial Hemorrhage
	Convulsive Disorders
	Subarachnoid Hemorrhage
	Intracranial infection

	
	Control group
	Study group
	Control group
	Study group
	Control group
	Study group
	Control group
	Study group
	Control group
	Study group
	Control group
	Study group

	Number of patients
	17
	16
	13
	15
	7
	9
	6
	2
	5
	5
	3
	4

	Invasive ICP (iICP)
	29.41%
	56.25%
	7.69%
	13.33%
	57.14%
	55.56%
	0.00%
	50.00%
	20.00%
	60.00%
	33.33%
	50.00%

	Death in patients with iICP
	23.53%
	6.25%
	0.00%
	0.00%
	57.14%
	11.11%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	25.00%








Supplementary Methods S1. Sample size and power considerations
This study was a retrospective, exploratory cohort based on consecutively available eligible patients during the study period; therefore, the sample size was not determined by an a priori power calculation. To contextualize interpretation and support planning of future prospective work, we performed (i) an a priori planning calculation for a clinically plausible mortality effect size and (ii) a post hoc power assessment for the mortality difference observed in this cohort. These calculations address statistical detectability under idealized assumptions; they do not address residual confounding or establish causality in a non-randomized design.
S1.1 A priori planning calculation for a future prospective study
We estimated the sample size required to detect a reduction in ICU mortality from 40% in standard care to 20% with ICC-guided management (absolute risk difference 20 percentage points), using a two-sided test for difference in proportions with:
· Type I error: α = 0.05 (two-sided)
· Power: 1−β = 0.80
· Equal allocation: 1:1
Using the standard normal approximation for two independent proportions (equivalently, Cohen’s h effect size for proportions), the required sample size is approximately 80.3 patients per group, rounded to 81 patients per group (total ≈ 162).
S1.2 Post hoc power for the observed ICU mortality difference
We then assessed the statistical power of the current sample size (approximately 50 patients per group in the modeled dataset) to detect the observed ICU mortality difference in this cohort:
· Control ICU mortality: 39.22%
· ICC-guided ICU mortality: 5.88%
This corresponds to a large, standardized effect for proportions (Cohen’s h ≈ 0.864). With n ≈ 50 per group, α = 0.05 (two-sided), the estimated power is ~0.99 (99%) to detect a difference of this magnitude under the same normal-approximation framework.

The primary outcome difference observed in the present study is unlikely to be due to random sampling variation alone. However, high power for an observed effect does not mitigate the main limitations of retrospective observational analyses (e.g., confounding, selection effects, and measurement heterogeneity). Accordingly, adjusted analyses (multivariable logistic regression and propensity-score matching) are reported, and the findings are interpreted as associations requiring prospective validation.















