
Summary 

      Sepsis and septic shock are one of the main causes of death among patients treated in 

intensive care conditions. Initial symptoms are very often not too specific which makes 

appropriate diagnosis much more difficult. All research studies confirm that the delay in 

implementation of therapy in septic patients is connected with an increased death rate. The 

diagnosis of sepsis and sceptic shock is difficult and is based mainly on clinical symptoms, 

analysis of certain biochemical markers, such as procalcitonin (PCT), C-reactive protein (CRP), 

or the number of white blood cells in plasma and the dynamics of changes in platelets. This 

diagnosis is based on the Surviving Sepsis Campaign 2016 guidelines which basically include 

the dynamics of functional changes in organs essential for life in the aspect of biochemical & 

immunological disorders in the functioning of the cell and functions of the circulatory system. 

These guidelines cover also scores for commonly used scales such as:  SOFA (Sequential Organ 

Failure Assessment) and APACHE II. The authors of the Surviving Sepsis Campaign 2016 

guidelines highlight that a very important prognosis factor in the care of septic patients is 

treating them as patients in a life-threatening condition, as in the situation of injuries to multiple 

organs, sudden cardiac arrest or intracerebral haemorrhage. It has been proven that the faster 

we determine the diagnosis and implement proper treatment in the first hours from the diagnosis 

of sepsis, the higher is the chance of treating the patient. Patients with septic shock should be 

quickly evaluated and proper treatment should be started for them such as: fluid resuscitation, 

controlling the focus of infection and detailed analysis of haemodynamic and laboratory 

parameters. Therefore, the authors publish ‘the packages of tasks’ which should be performed 

during the first hour. The packages provide supplementation to the original guidelines and they 

are updated on an ongoing basis by new scientific evidence. According to these 

recommendations, the time is counted from the moment of evaluation of the patient in the 

hospital emergency room or from the moment of the first exam in another ward of the hospital. 

      Sepsis biomarkers commonly used in clinical practice often are not sufficiently sensitive or 

specific. Hence, more and more frequently the problem of the low accuracy of biochemical 

markers is raised, and among them procalcitonin (PCT) seems to be most sensitive. This marker 

is commonly used in the diagnosis of sepsis and septic shock, and also in the evaluation of the 

efficacy of therapy, including antibiotic therapy. Changes in procalcitonin concentration are 

observed as early as between the second and the fourth hour after bacterial exposure. However, 

its concentration is not helpful in all cases of the diagnosis of sepsis and septic shock. Systemic 

inflammatory response caused by sepsis also results in the growth of concentrations of other 

pro and anti-inflammatory factors such as cytokines, lactates and various types of protein in 



blood serum. That is why it seemed appropriate to undertake research aimed at the analysis of 

reliability of other, less popular biochemical inflammation markers with respect to the ones 

used commonly.  

    The objective of the study was to assess dependence between concentrations of preseason, 

heat shock protein 27 (HSP 27), syndecan 4, and the ratio of neutrophils to lymphocytes 

(NLCR), and changes in the concentration of PCT, CRP and leukocytosis (WBC) in patients 

treated for sepsis or septic shock. Presepsin is a soluble form of CD14- subtype sCD14-ST. 

Heat shock proteins (HSP) are commonly called ‘stress proteins’. HSP are also referred to as 

chaperones (proteins). Chaperones are particles present in all organisms recognized so far, both 

in eukaryotic and prokaryotic cells. They are big and heterogenous proteins participating in the 

supervision of many processes executed with participation of other cellular proteins fulfilling 

important vital functions.  

    The research was conducted in a group of patients treated in intensive care conditions because 

of sepsis or septic shock. The diagnosis of sepsis was determined on the grounds of the 

Surviving Sepsis Campaign of 2016 guidelines. The research was carried out over subsequent 

days of treatment, where it was assumed that the initial values are the results obtained directly 

after admission of the patient to the intensive care ward. Changes in the concentration of HSP 

27, presepsin, syndecan 4, NLCR, PCT, CRP and WBC were tested. The values obtained were 

compared with each other, specifying markers most dependent on each other. The results 

achieved were analysed also with respect to their dependence with the final treatment result.  

    46 patients (24 women and 22 men), age 54-74, treated for septic shock were qualified for 

the research. All patients were admitted to the ICU during the first day after diagnosis of septic 

shock. 11 patients were excluded from observation: because of a necessary surgery (7 patients), 

and the lack of a complete set of results (4 patients who died within 48 hours after admission 

to the ICU). Ultimately, analysis of the examined parameters was performed for the group of 

35 patients (14 women and 21 man), age 57-74 (average age 66 ± 11). The mean value of SOFA 

scale scores on the day of admission was 11.7 ± 2.7, and on the APACHE II scale 29.9 ± 6.85. 

Directly after admission of the patient to the ICU (initial stage), mean concentrations of PCT, 

CRP and WBC in blood were 48.3 ± 21 ng/mL, 280.2 ± 116 mg/L and 34.43 ± 18.2 

thousand/mL, respectively. Concentrations of HSP 27, presepsin and NLCR at this stage were 

872.8 ± 128.1 pg/mL 8.24 ± 2.81 ng/mL and 12.64 ± 2.78, respectively. All patients required 

artificial lung ventilation and support of circulatory system functions using positive inotropes. 

For all of them, vital parameters were monitored using the EV 1000 platform maintaining CI 

above 3 L/m2, and SVRI within the limits of 2000 – 2500 dyne/s/cm5/m2. Directly after 



admission, all patients underwent fluid resuscitation using a balanced crystalloid solution 

(Sterofundin) at the dosage of 30 mL/kg body weight under SVV control. For all patients, 

peripheral vascular resistance was adjusted by continuous infusion of noradrenalin.  

     21 patients were treated for septic shock complicating pneumonia, 10 for septic shock 

complicating the post-operative period after digestive system surgeries (digestive system 

obstruction, perforation or dehiscence) and 4 because of urinary tract infections.  

      Based on the conducted tests, an essential drop of PCT concentration in blood serum was 

determined in the examined population of patients. Analysis of CRP protein concentration also 

showed a considerable decrease which was recorded in the 48th hour after admission of the 

patient to the ICU, however these values remained at an increased level during subsequent days. 

An essential drop in NLCR value was recorded only on the third and fourth day of treatment, 

but these changes resulted more from the increase of lymphocyte numbers than the decrease of 

neutrophils in blood. Concentration of HSP-27 protein was maintained at an unchanged level 

throughout the entire period of observations, and concentration of presepsin increased during 

the first day after admission to the ICU, then had values similar to the ones observed directly 

after admission, and then increased again on the fourth day of treatment. The middle value of 

concentration of syndecan 4 in blood serum directly after admission to the ICU was 2.91 ng/ml. 

As a result of the treatment applied, an essential reduction of syndecan 4 concentration occurred 

in subsequent stages of treatment.  

     Analysing the dependence of biochemical markers with clinical evaluation of the patient’s 

condition according to SOFA scale scores at the moment of the patient’s admission to ICU, a 

strong dependency was shown between SOFA score and NLCR and poor dependency was 

shown between SOFA score and the number of neutrophils. However, no dependency was 

shown between the selected biochemical markers for septic shock and evaluation of the 

patient’s conditions according to the APACHE II scale.  

       At the moment of admission to the ICU, the concentration of HSP-27 protein was strongly 

correlated with the number of lymphocytes in blood. Concentration of presepsin was correlated 

with NLCR, concentration of syndecan 4 was negatively correlated with the number of white 

blood cells, and concentration of PCT was negatively correlated with the number of 

lymphocytes. In the group of examined patients, changes in PCT concentration in blood serum 

were poorly correlated with NLCR, because an essential dependency (p < 0.01) was found in 

only 32% of the examined patients (r = 0.32). 

      The dependencies between changes of PCT concentration and HSP-27 protein and NLCR, 

and changes in presepsin concentration in blood serum turned out to be low. On the other hand, 



an essential dependency (p < 0.001) was determined between changes in concentration of heat 

shock protein HSP-27 in blood serum and changes in lymphocyte number during the 

observation period. This dependency was recorded in almost 50% of the examined patients (r 

= 0.49).  

      The remaining biochemical markers of sepsis showed poor or no dependency between each 

other or selected factors of the white blood cell system.  

      The analysis of concentration of individual biochemical markers in blood serum showed 

continuation of considerably lower values of heat shock protein on the third and fourth day in 

the group of patients who did not survive the septic shock treatment (p < 0.01). In this group, 

considerably higher values of the ratio of neutrophils to lymphocytes (NLCR) were also 

determined on the second (p < 0.05), third (p < 0.05) and fourth day of treatment (p < 0.01), 

and a considerably lower number of lymphocytes was determined on the fourth day of treatment 

(p < 0.01). 

      The continuing high levels of NLCR and low concentrations of HSP 27 are sensitive 

indications of an unfavourable result of the therapy. The observation of changes in 

concentration of PCT, presepsin, HSP 27 and NLCR allow us not only to determine the efficacy 

of the applied treatment but also to forecast the final result of the treatment.    

   Based on the obtained results and completed analysis, the following conclusions were drawn: 

1. The degree of inflammatory reaction intensity in the progress of sepsis and septic shock 

is higher in patients whose treatment ended in death. 

2. Diagnostic and prognostic value of CRP protein and procalcitonin is high. 

3. Monitoring the panel level of several markers or serial determinations in time has 

considerably higher value in sepsis than single determinations. 

4. NLCR is characterised by a higher value in sepsis than is determination of neutrophils 

only. 

5. Low concentration of HSP-27 protein on day 3-4 seems to be a promising predicator of 

poor prognosis in patients with septic shock – this requires confirmation in further 

extensive research. 

6. Procalcitonin and heat shock protein HSP-27 are not correlated with evaluation of the 

patient’s condition using the APACHE II scale. 

 


