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Introduction: 
The primary objective of this study is to evaluate the feasibility of a longitudinal sampling protocol and to 
characterize the temporal kinetic profiles of neuroinflammatory and neuronal injury biomarkers to predict delayed 
cerebral ischemia (DCI) in patients with aneurysmal subarachnoid hemorrhage (aSAH). We hypothesize that a 
specific biological signature, integrated with neurophysiological data, can accurately predict DCI onset before 
clinical manifestation. 
Methods: 
This is a prospective longitudinal pilot study (Task 2 of a larger project) involving the first 20 consecutive aSAH 
patients admitted to a tertiary neurocritical care unit within 48h of ictus. Plasma and cerebrospinal fluid (CSF) 
samples will be collected at Days 1, 3, 5, and 7. CSF will be accessed exclusively via pre-existing clinical external 
ventricular drains. Biomarker quantification will be performed using ultra-sensitive electrochemiluminescence 
assays, targeting two panels: an inflammatory panel (15 cytokines) and a neuronal injury panel (GFAP, NfL, and 
Tau). Continuous quantitative EEG (qEEG) will monitor the Alpha/Delta Ratio (ADR) as a functional surrogate of 
ischemia. Clinical DCI is defined per international consensus. 
Results: 
This pilot phase aims to validate the Standard Operating Procedure for sample handling and biobanking. 
Preliminary data will be used to identify the optimal predictive window (comparing Day 3 vs Day 5) and to assess 
the correlation between systemic and central nervous system signals. Feasibility will be measured by the rate of 
protocol compliance and sample integrity. Although not powered to establish definitive clinical associations, 
this phase will provide essential variance and effect-size estimates for the subsequent validation cohort (n=250). 
Conclusion: 
This proof-of-concept study will establish the logistical and technical foundation for a novel multimodal DCI 
predictive model, enabling aSAH management to transition from reactive diagnosis to proactive, risk-stratified 
intervention. 


