
ABSTRACT 

Oxygen supplementation has been an important part of respiratory failure treatment in all 

fields of clinical medicine, especially on intensive care units (hereinafter referred to as ICU). 

Oxygen therapy is a life-saving measure but indiscriminate administration of oxygen can cause 

lung and nerve damage and consequently increase morbidity and mortality (1). In clinical 

practice we often encounter mechanically ventilated patients with high partial pressures of 

oxygen in arterial blood (5) which should direct our attention to possible consequences and 

have reliable data how is oxygen treatment managed. This thesis focuses on the exposure to 

toxic concentrations of oxygen on the resuscitation ward.  

The aim of this thesis is to determine whether patients are exposed to high concentrations of 

oxygen. Two other aims of this study are to find out how long are patients in a state of 

hyperoxemia and whether medical staff reacts to measured partial pressures of oxygen 

(hereinafter referred to as paO2) values in these patients by reducing oxygen fraction 

(hereinafter referred to as FiO2) on the ventilator. 

The research part of this thesis is a quantitative observational retrospective research. The 

inclusion criteria were hospital admission from 1st July to 1st October 2019, at least two paO2 

values greater than 16 kPa in ventilated patients, and ICU stay longer than 24 hours. Data was 

extracted from electronic medical records and further analysed.  

184 patients were admitted during the study period but only 50 patients met inclusion criteria. 

These patients had a median paO2 of 12,201 kPa. The maximal paO2 value was 73,306 kPa. 

The reason for hyperoxemia was not found in 80,7 % (176 measurements). The median time 

period spent in hyperoxemia was 18 hours and 3 minutes. Patients remained in the state of 

hyperoxemia despite relatively low settings of FiO2. 82,1 % of measured hyperoxemic values 

were in FiO2 interval of (0.21-0.50⟩. FiO2 was decreased in 54.1 % of hyperoxemic values only 

and only 69.5 % of these decreased values led to normoxemia. The remaining reductions (30.5 

%) were insufficient to decrease paO2 into physiological levels. The median reaction time of 

the FiO2 adjustment was 60 minutes from the time of the measurement till the time of the 

adjustment (hyperoxemic patients).  

This study provides interesting data on oxygen therapy at one intensive care unit showing that 

excessive oxygen supplementation is common in mechanically ventilated patients. 
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