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Introduction: 
Acute brain injury (ABI) is frequently associated with elevated intracranial pressure (ICP). Despite increasing 
use of non-invasive neuromonitoring in neurocritical care, the relationship among these modalities remains 
poorly defined. This preliminary analysis assessed the association between non-invasive ICP waveform 
parameters, invasive ICP when available, and other non-invasive neuromonitoring indices within the first 48 
hours in adult patients with ABI. 
Methods: 
The Holistic trial is a prospective observational multicenter study on adult patients admitted to the intensive care 
unit (ICU) with acute brain injury. In this analysis, P2/P1 ratio and TTP were correlated with invasive ICP 
measurements, when available, ONSD, NPi and PI, during the first 48 hours after acute brain injury. 
Results: 
Twenty-four patients with acute brain injury of varying etiology (SAH 29%, ICH 29%, TBI 25%, ischemic stroke 
17%) were prospectively enrolled. Multimodal neuromonitoring assessments were performed within the first 48 
hours of ICU admission. When correlated with invasive ICP measurements, none of the non-invasive parameters 
reached statistical significance in the acute phase; automated pupillometry showed only a borderline positive 
association (r=0.329, df=29, p=0.071), while all remaining comparisons were non-significant (all p>0.35). Among 
non-invasive modalities, a significant negative within-patient correlation was found between P2/P1 ratio and TTP 
(r=−0.508, df=38, p=0.001), and between ONSD and PI (r=−0.366, df=36, p=0.02). All other pairwise comparisons 
were non-significant (all p>0.26). 
Conclusion: 
No single non-invasive neuromonitoring parameter of the evaluated ones reliably reflected invasive ICP 
monitoring in the acute phase of acute brain injury. However, the significant internal correlations observed 
between P2/P1 and TTP, and between ONSD and PI, suggest that these modalities may provide complementary 
information on intracranial physiology and should be further investigated. 


