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Introduction: 
Permissive hypercapnia is widely used in lung-protective ventilation, yet its safety in neurocritical care remains 
debated. Elevated PaCO₂ may exacerbate intracranial hypertension through cerebral vasodilation, potentially 
worsening neurological outcomes. We aimed to assess the association between early hypercapnia exposure and 
clinical outcomes in neurocritical patients. 
Methods: 
We conducted a retrospective cohort study in a tertiary neurocritical care unit (2022–2024). Adult patients 
requiring mechanical ventilation for acute brain injury were included. Mean PaCO₂ over the first 72 hours 
defined exposure: normocapnia (35–45 mmHg) versus hypercapnia (>45 mmHg). 
The primary endpoint was unfavorable neurological outcome at discharge (modified Rankin Scale ≥4). Secondary 
endpoints included ICU mortality and intracranial hypertension. Multivariable logistic regression adjusted for 
predefined confounders (age, admission Glasgow Coma Scale, diagnosis, severity scores). 
Results: 
Among 214 patients, 38% were exposed to hypercapnia. Unfavorable neurological outcome occurred more 
frequently in the hypercapnia group (62% vs 45%, p=0.01). After adjustment, hypercapnia remained 
independently associated with poor outcome (aOR 1.87, 95% CI 1.05–3.34; p=0.03). 
Hypercapnia was also associated with increased intracranial hypertension (35% vs 20%, p=0.02), with no 
significant difference in ICU mortality. 
Conclusion: 
Early permissive hypercapnia was independently associated with worse neurological outcomes and increased 
intracranial hypertension. These findings challenge the indiscriminate use of hypercapnic strategies in 
neurocritical care and support individualized PaCO₂ targets. Prospective studies are warranted. 
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