Significant Effects Associated with Outlier Analyses of Primary Measures
	Removal of the one weight outlier from the TBI+40% cohort resulted in a significantly reduced weight in TBI+40% relative to Sham cohort (p=0.012). 
	One outlier from the Sham cohort was observed for baseline HCO3, with removal resulting in a significant group effect (Wald-χ2=14.05, p=0.001) associated with increased values in TBI+55% relative to the Sham (p≤0.001) cohort only. 
	Removal of Sham outliers did not significantly alter the omnibus findings of the Group×Time interaction for NFL (F1,4.90=25.76, p=0.004; NOutlier=1; Figure 2A) nor the main effect for Aβ42 (F1,8.32=49.08, p≤0.001; NOutlier=1; Figure 2A).
Unplanned GEE analyses for the Sham cohort indicated that removal of a single outlier resulted in a significant time effect for PCO2 (Wald-χ2=2329.69; p<0.001) indicative of decreased values over time.
Invasive Hemodynamics Effects Associated with TBI 
While the initial analysis of MAP (Wald-χ2=6.72, p=0.035; Supplemental Figure 1C) did not survive Bonferroni correction (0.05/2=0.025), repeating the analysis with removal of one Sham outlier resulted in a significant group difference (Wald-χ2=50.42, p≤0.001). Follow-up analyses indicated decreased MAP for the Sham cohort relative to both TBI+40% (p≤0.001) and TBI+55% (p=0.001) cohorts immediately post-TBI with no differences between the injury cohorts (p=0.149). There was no main effect of Group for heart rate (p=0.66; Supplemental Figure 1C). 
Invasive Hemodynamic Effects Associated with TBI and HS
There was a Group×Time interaction for MAP (F2,15.32=15.06, p≤0.001; Supplemental Figure 1C), characterized by decreased values in TBI+55% (p≤0.001) and TBI+40% (p≤0.001) relative to Shams at 25 minutes post-trauma with no statistical differences between the TBI+HS groups (p=0.432). At approximately 85 minutes post-trauma, MAP showed partial evidence of recovery back to baseline levels for the TBI+40% animals but still remained significantly decreased relative to Shams (p=0.003). In contrast, the TBI+55% cohort showed minimal evidence of recovery in MAP and was statistically decreased relative to both the TBI+40% (p=0.002) and Sham cohorts (p≤0.001). 
Heart rate was significantly lower (F2,12.64=5.90, p=0.016) in the Sham group relative to the TBI+40% group (p=0.005) with no difference between the injury cohorts (p=0.235).
Neural Biomarkers: TBI+ 55% vs. Shams
[bookmark: _GoBack]The 2×2 LME analyses of neural biomarkers were repeated between TBI+55% and Sham cohorts. There were no differences in baseline metabolite values across groups (all p’s>0.05). A single ~35 minutes post-injury TBI+55% sample with a coefficient of variation (CoV) of 31% was eliminated from GFAP analysis because CoV was greater than 30%. Results indicated no Group×Time interactions across metabolites (all p’s>0.05), while Group main effects were observed for Aβ-42 (F1,10.73=7.80; p=0.018), GFAP (F1,9.64=29.14; p≤0.001), and UCHL1 (F1,10.64=8.79; p=0.013), all characterized by greater protein levels in TBI+55% relative to Shams. Conversely, NFL was not significant, which likely resulted from lower survival rates/earlier euthanasia and the lack of accumulation of this protein (p=0.141). 


	Supplemental Table 1: Neural biomarkers across baseline and end of experiment or animal expiration.

	
	Baseline
	̴ 35 min
	~295 min
	

	Measure
	40% (N=8)
	Sham (N=5)
	40% (N=8)
	Sham (N=6)
	40% (N=6)
	Sham (N=6)
	Omnibus p¥

	  GFAP
	6.70±7.44
	6.54±5.41
	69.1±63.10
	7.61±5.49
	147.65±135.57
	8.18±5.82
	0.001*

	  NFL
	6.17±1.58
	6.48±2.42
	9.14±2.25
	8.61±3.38
	49.47±11.87
	16.72±8.59
	0.001ǂ

	  UCH-L1
	169.68±169.12
	338.05±293.21
	390.53±550.00
	95.36±91.93
	103.29±82.70
	86.24±49.68
	0.018*

	  Aβ40
	261.31±47.50
	248.94±55.37
	405.87±154.26
	264.23±48.19
	294.12±68.58
	250.46±44.96
	0.013*

	  Aβ42
	23.68±6.57
	26.29±14.19
	29.67±9.45
	23.27±10.50
	20.40±6.74
	19.67±9.89
	≤0.001*

	Notes: All times are approximate from the completion of the TBI, which is considered to be the onset of trauma (see Figure 1). All values presented are from untransformed assay readings. GFAP = glial fibrillary acidic protein; NFL = neurofilament light chain; UCH-L1 = ubiquitin C-terminal hydrolase L1; Aβ40 & Aβ42 = amyloid beta 40 & 42. Values for omnibus p values (¥=analyses on log transformed data) are bolded if meeting Bonferroni correction (0.05/5 = 0.01). Symbols denote if the p value was derived from a main effect of Group (*) or Group×Time interaction (ǂ). One baseline Sham sample and two ~295 min TBI+40% samples were hemolyzed.
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Supplemental Figure 1: Panel A presents box-and-scatter plots displaying traumatic brain injury parameters of peak velocity (radians per second [r/sec]), time in milliseconds (ms) to peak velocity and deceleration time for the sensor mounted on the HYGE device. Data is presented for TBI+40% (red diamonds) and TBI+55% (blue diamonds) animals, with Bonferroni-corrected statistical significance (p≤0.0167) denoted by an asterisk. Panel B presents box-and-scatter plots for primary (pulse pressure [PP] and shock index [SI]) invasive hemodynamic biomarkers immediately following TBI (approximately 3 minutes [m] post trauma) for the injured cohorts relative to baseline (denoted with ∆), or the equivalent timepoint for the Sham (green diamonds) cohort. Panel C presents box–and-scatter plots for secondary (heart rate [HR] in beats per minute [BPM] and mean arterial pressure [MAP] in millimeters mercury [mmHg]) invasive hemodynamic biomarkers at approximately 3 minutes (immediately following TBI), 25 minutes and 85 minutes post-trauma. For Panels B and C, group-wise simple effects (p≤0.05) patterns are denoted below times with a series of three symbols (>, first group greater; <, first group lesser; |, groups equivalent) representing comparison between Shams and TBI+40%, Sham and TBI+55%, and TBI+40% and TBI+55%, respectively.

[image: ]
[bookmark: _Hlk28243095]Supplemental Figure 2: Panel A presents box-and-scatter plots presents change scores (denoted with ∆) in neural injury biomarker data (glial fibrillary acidic protein [GFAP], neurofilament light chain [NFL], ubiquitin carboxy-terminal hydrolase L1 [UCH-L1] and amyloid beta 42 [Aβ42]) from Sham (N=5; green diamonds) and TBI+55% (N=8; blue diamonds) cohorts between baseline and ~35 minute (m) post-TBI sample and between baseline and terminal samples (in all plotted Sham animals, ~295 minutes; in TBI+55%, variable based on time of death). Note that one TBI+55% animal had a terminal sample, but no ~35 minute sample. Only three TBI+55% animals had terminal values for Aβ40 due to one of the processing sites not including this assay, therefore it was not plotted. Panel B displays immunohistochemistry results from the periventricular region at the level of the caudate nucleus for a randomly selected animal from the Sham cohort (different from the animal presented in Figure 2B) and two animals from TBI+55% cohort that survived for multiple hours post-injury. Data are presented for amyloid precursor protein (APP), Immunoglobulin G (IgG), and ionized calcium binding adaptor molecule 1 (IBA1) antibodies. Asterisks (*) are used to denote significant Group main effects from omnibus tests (p ≤ 0.05).











[image: ]Supplemental Figure 3: Box-and-scatter plots for primary invasive hemodynamic biomarkers (Panel A) and blood-based biomarkers (Panels B-D) for Sham (green diamonds), TBI+40% (red diamonds) and TBI+55% (blue diamonds) cohorts. Panel A presents change score measures (denoted with ∆) for pulse pressure (PP) and shock index (SI) from baseline to the last 30 seconds of the blood loss procedure (approximately 25 minutes [m] post-trauma) and approximately 85 minutes post-trauma, with significant differences observed for both parameters in TBI+HS cohorts. Panels B-D represents change scores from baseline i-STAT measures at approximately 35 and 85 minutes post-trauma. pH, sodium (Na) and potassium (K) demonstrated monotonic changes across groups indicative of a dose-effect that remained statistically equivalent across time (Panel B). In contrast, bicarbonate (HCO3), lactate and glucose demonstrated patterns of recovery or differential recovery across cohorts and time (Panel C). Finally, Panel D presents partial pressure of carbon dioxide (PCO2) and ionized calcium (iCa) that demonstrated greater decreases in the TBI+55% cohort approximately 85 minutes post-trauma. All displayed omnibus tests were significant after Bonferroni correction (Panel A: p≤0.025); Panels B-D: p≤0.00556). Group-wise simple effects (p≤0.05) patterns are denoted below times with a series of three symbols (>, first group greater; <, first group lesser; |, groups equivalent) representing a comparison between Shams and TBI+40%, Sham and TBI+55%, and TBI+40% and TBI+55%, respectively.
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Supplemental Figure 4: Spaghetti plots for plasma-based neural injury biomarker data for the Sham cohort only. Displayed markers include glial fibrillary acidic protein (GFAP; Panel A), neurofilament light chain (NFL; Panel B), ubiquitin carboxy-terminal hydrolase L1 (UCH-L1; Panel C) and amyloid beta 40 and 42 (Aβ40 and Aβ42; Panels D and E, respectively) collected at baseline, ~35 minutes and ~295 minutes post-Sham trauma procedures. Each line represents a single Sham animal, with missing data present in one sham due to hemolysis in the baseline blood sample. Time-dependent changes are relatively consistent for all biomarkers within the Sham cohort with the potential of UCH-L1 data.
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B) Immunohistochemistry
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