
Abstract 
 

 Sepsis is one of the most serious problems of nowdays’ medicine and the 

most common cause of death in patients treated in Intensive Care Units. It has 

been proven that delayed implementation of therapy in septic patients is 

associated with increased mortality. The biomarkers available in clinical practice 

are in many cases not sufficiently sensitive or specific, so the need to search for 

new ones is of particular importance. The systemic inflammatory response 

induced by sepsis results in a significant increase in the concentration of 

cytokines, lactates and procalcitonin in the blood serum. Changes in the 

concentration of procalcitonin are observed between the second and fourth hour 

after the bacterial exposure. Observations of the trend of PCT concentration 

changes are commonly used in assessing the effectiveness of antibiotic therapy 

and are a helpful marker in deciding whether to end it. Numerous studies have 

also confirmed the existence of a significant relationship between serum lactate 

concentration and mortality in patients treated for severe sepsis or septic shock. 

The multiorgan failure that develops as a result of infection is most often 

manifested by severe respiratory, cardiovascular and kidneys insufficiency, 

although more or less severe symptoms of dysfunction concern all organs. 

Disturbances in the function of the circulatory system in the course of sepsis 

result from the combination of hypovolaemia associated with the escape of fluid 

out of the vessels, disorders of the distribution of body water, loss of resting 

vascular tone, hyporeactivity of the vessels and their dilatation. The most 

important feature of the vascular endothelium in septic patients is its increased 

permeability and loss of barrier function, leading to the development of tissue 

edema and shift of  formed blood elements. 

 The aim of the study was to assess the relationship between the severity of 

the inflammatory reaction and the distribution of body water in patients treated 

for sepsis or septic shock. The following was also evaluated: the relationship 

between the severity of the inflammatory response of the system and the final 

treatment result, the variability of body water distribution with respect to the final 



treatment result and the type of acute kidney injury therapy, changes in the 

concentration of selected inflammatory response markers  depending on the final 

treatment outcome and the type of acute kidney injury therapy.  

 The study included patients treated in the Intensive Care Unit in 2014-

2015 due to severe sepsis or septic shock complicated by acute kidney injury. 

The diagnosis of sepsis or septic shock was based on the 2012 Surviving Sepsis 

Campaign guidelines. Acute kidney injury was diagnosed on the basis of the 

2012 KDIGO criteria. Due to the type of acute kidney injury therapy, patients 

were assigned to one of two groups - treated with CVVH (group CVVH) or with 

continuous furosemide infusion (group F). Bearing in mind the outcome of 

treatment after 28 days,  patients were divided retrospectively into two groups: 

patients who did not survive 28 days of treatment (group NS) and patients who 

survived 28 days of treatment (group S). At the admission to the Intensive Care 

Unit and after 24 and 48 hours, blood samples were taken from each patient to 

determine the concentration of: TNF, IL-1β, IL-6, IL-17A, IL-10, PCT and 

lactates, as well as using the spectroscopy method bioimpedance, total body 

water (TBW), extracellular water (ECW), intracellular water (ICW) and volume 

excess (VE) were assessed.  

 Based on the analysis of the results of 40 patients included in the study, 17 

(42.5%) required renal replacement therapy and 23 (57.5%) were treated with 

continuous furosemide infusion, there was a correlation between the volume 

excess and IL-17A concentration in the whole population. In the group of 

survivors, the volume excess correlated with IL-10 and IL-17A concentration. In 

the NS group, there was a correlation between volume excess and TNF 

concentration. In the group of patients treated with CVVH, the correlation was 

demonstrated for the volume excess and concentration of  TNF, whereas for 

patients treated with furosemide between VE and IL-17A concentration. In the 

entire studied population, there was a correlation between TBW volume and IL-6 

as well as between ECW content and IL-6 and IL-10 concentration. In the CVVH 

group, the volume of extracellular water correlated with the TNF concentration. 

In group F there was a correlation between TBW and IL-6, ECW and IL17A and 



ICW and IL-6. In the group of survivors there was a correlation between TBW 

and IL-6, IL-10, IL-17A and PCT, between ECW and IL-6, IL-10, IL-17A, PCT 

and lactates and also between ICW and IL-6 and PCT. In the NS group TBW and 

ECW showed a correlation with TNF. 

 Based on the results obtained and the analysis performed, it has been 

found that sepsis and septic shock lead to disturbances in the distribution of  

body water. The severity of the inflammatory reaction in the course of sepsis or 

septic shock is higher in patients with fatal outcome. Measurements of body 

water volume can be useful in determining the severity of the inflammatory 

response in patients diagnosed with sepsis or septic shock complicated by acute 

kidney injury. Continuous infusion of furosemide used in these patients increases 

the total volume of water and intracellular water in the body. Continuous veno-

venous hemofiltration used in patients treated for sepsis or septic shock 

complicated by acute kidney injury does not result in disturbances in the 

distribution of body water. The use of continuous veno-venous hemofiltration has 

no effect on the elimination of IL-1β,  IL-6 and IL-17A in patients treated for 

sepsis or septic shock. The use of CVVH in the treatment of sepsis or septic 

shock accompanied by acute kidney injury promotes the reduction in serum 

concentration of TNF, IL-10, PCT and lactate. 

 

 


