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Introduction: 
Noninvasive multimodal neuromonitoring (NINM) can detect early alterations in cerebral hemodynamics and 
intracranial compliance in critically ill patients who develop neurological dysfunction from systemic triggers 
despite lacking primary brain injury. While Brain4Care (B4C) offers a promising noninvasive approach to 
intracranial pressure waveform analysis, clinical evidence regarding its utility in non-neurological patients 
admitted to the ICU remains scarce. This study assesses the concordance between B4C and other NINM 
techniques in non-neurological critically ill patients. 
Methods: 
We conducted a prospective single center observational study in adult non-neurological ICU patients. 
Invasively ventilated, deeply sedated patients with expected survival >24 hours were assessed using NINM at 
three time points, at least 12 hours apart. NINM included B4C waveform analysis (P2/P1 ratio, Time-to-Peak, 
TTP), middle cerebral artery mean velocity and pulsatility index via transcranial color doppler, optic nerve sheath 
diameter, and automated pupillometry (Neurological Pupil index, NPi). Correlation between variables was 
analyzed using Spearman’s test. 
Results: 
Of the 63 patients studied (63.5% male; median age 61 years), 78% presented with shock. Leading causes for ICU 
admission were respiratory failure (31.7%), septic shock (17.5%), acute-on-chronic liver failure (11.1%), and 
hemorrhagic shock (9.5%). Abnormal P2/P1 was observed in 21/61 (34.4%) patients on day 1, 10/33 (30.3%) 
patients on day 2 and 6/15 (40%) patients on day 3. P2/P1 and TTP measurements were consistently 
intercorrelated throughout the three-day study period. However, other NINM variables showed no significant 
correlations with P2/P1 ratios and TTP values, or with each other. 
Conclusion: 
In non-neurologically critically ill patients, we observed no correlation between B4C and other NINM 
techniques. Alterations in brain compliance, suggested by P2/P1, were observed in 34-40% of patients across 3 
days. 


