
 

COMMENTARY TO HABILITATION THESIS1 
 
Characteristics of the Investigated Matter 

The habilitation thesis presents the results of an investigation on the topic of 
subarachnoid hemorrhage (SAH), with a focus on two main issues: the partial 
pressure of oxygen in brain tissue (PbtO2), which was an important subject of our 
previous research, and inflammation, which represents a main topic of our recent 
research. The compilation contains fifteen peer-reviewed original and review articles. 

The main objectives of the thesis are:  

• Characterization of partial pressure of oxygen in brain tissue (PbtO2) with a respect 
to the pathophysiology of SAH. 

• Description of inflammatory response early after SAH and its pathophysiological 
and clinical consequences. 
 
 

Employed Methodologies  

The research integrated both experimental and clinical studies exploring various 
parameters and laboratory markers in blood and brain/cerebrospinal fluid. PbtO2 
monitoring has been a major tool in studies investigating cerebral oxygen levels in 
patients with SAH. In studies focused on inflammation, we have predominantly used 
ELISA and RT-PCR methods to assess protein or mRNA expression and correlate 
them with key clinical characteristics. 
 
 

Presented results  

This thesis demonstrates that: 

• Dynamics of PbtO2 is significantly higher in patients without cerebral vasospasm 
when increasing the fraction of inspired oxygen to 100%, demonstrating the effect of 
cerebral vasospasm on blood supply to the brain. 

• PbtO2 correlates with those parameters of transcranial dopplermetry, which reflect 
conditions related to vessel resistance and microvasculature, suggesting the role of 
small vessels in the development of delayed cerebral ischemia. 

 
1 The commentary must correspond to standard expectations in the field and must include a brief characteristic of 
the investigated matter, objectives of the work, employed methodologies, obtained results and, in case of co-
authored works, a passage characterising the applicant’s contribution in terms of both quality and content.  
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• There is a moderate negative correlation between PbtO2 and IL-6 levels in 
cerebrospinal fluid of SAH patients, implying the role of inflammation in the 
pathophysiology of SAH. 

• IL-6 is massively increased in CSF early after SAH, and the levels correlate with 
poor patient outcomes, but the variability of IL-6 levels is too high to establish a 
threshold for diagnostics. 

• Inflammatory response is triggered early after experimentally induced SAH and is 
significantly pronounced in severe cases. 
 
• Experimentally induced SAH is in severe cases associated with an inflammatory 
response in the whole brain, not only in areas affected by the hematoma, suggesting 
that SAH may have a global impact on the brain or that severe SAH may lead to 
deregulation of inflammatory response. 

• Pharmacological stimulation of α7 nicotinic acetylcholine receptor reduces 
associated neuronal apoptosis in an experimental model of SAH, suggesting the role 
of cholinergic anti-inflammatory pathway (CHAIP) in the pathophysiology of SAH. 

 
Applicant’s Contribution  

The author is the first or corresponding author of the publications presented in this 
habilitation thesis. His contributions cover the entire research process – from 
conceptualization and study design, through data collection and experimental work, 
to statistical analysis, interpretation, and manuscript writing. 
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