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Abstract. After the onset of the COVID 19 pandemic, there was a need for reliable 

biomarkers that reflect the rapid progression of the disease to stratify high-risk patients. There is 

an increased demand for the use of biomarkers that reflect cell and organ damage in the disease 

of SOVID 19. Plasma biomarkers reflecting bacterial inflammation in the body, including C-

reactive protein (CRO) and procalcitonin (PKT) in the diagnosis of bacterial pneumonia, have 

taken a firm place in the management algorithm of patients with bacterial infection [1,3]. 

However, since COVID 19 is an understudied disease, further research is needed to develop 

practical recommendations. It is known that the level of CRP is related to the severity of the course, 

the spread of inflammatory infiltration, and the prognosis of community-acquired bacterial 

pneumonia, with its concentration > 100 mg / l, the specificity of confirming bacterial pneumonia 

reaches 90%, with a concentration < 20 mg / l, the diagnosis is unlikely [1 ,2]. At the beginning 

of the COVID 19 pandemic, the high level of CRO in the blood of patients is often considered a 

marker of an infection that is considered to be bacterial, and can be the basis for prescribing 

antibacterial therapy. Also, high levels of procalcitonin, D-dimer, and ferritin in the blood of 

patients indicate that a systemic inflammatory reaction is starting in the body. An increase in the 

level of CRO in the body is related to the severity of the disease and is also one of the main criteria 

for prescribing anti-inflammatory therapy [2, 4,5]. In addition, it is important to analyze the 

practical possibilities and prospects of using PKT in bacterial infections - acute pneumonia and 

infection with the new coronavirus. Procalcitonin is a polypeptide that is normally produced in 

the cells of the thyroid gland and its concentration in healthy people should not exceed 0.01 ng/ml. 
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Research Materials and Methods: A retrospective analysis of literature data was performed. 

The following methods were used during the research: analytical and descriptive evaluation. 

Before the Covid-19 pandemic, PKT was considered as a marker of neoplastic process 

[10], later it attracted attention as a biomarker of inflammation [9]. Studying its role is important 

mainly in infectious diseases. In the diagnosis of systemic infections (bacterial, parasitic and 

fungal), the amount of PCT may increase. The amount of PCT increases to ‒ 1000 ng/ml or more 

due to extrathyroid synthesis in liver, pancreas, kidneys, lungs, intestinal cells, and leukocytes. 

[6,7]. Within a few hours after the stimulation of endotoxins and/or cytokines (IL-1, IL-6, Tnf-

DK, il-1B, etc.), the level of PKT begins to increase. It reaches its peak after about 12-24 hours, 

which lasts for several days [11,12]. In severe bacterial infections, the level of PKT not only 

increases significantly, but also increases very quickly, which means that a septic process has 

developed in the body. The half-life of PKT is 36-48 hours, which increases its diagnostic value 

compared to SRO (19 hours) and cytokines (about 24 hours) [7]. Cytokines released in the disease 

of COVID-19, especially interferon (INF)-g negatively affect the amount of PKT, which increases 

the significance of the diagnostic value [10]. Clinicians have extensively and urgently studied 

reliable biochemical markers of the severity of COVID 19 to stratify high-risk patients and 
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      optimally allocate resources to patients with very rapid disease progression. Biomarkers studied 

in this context include procalcitonin (PKT), C-reactive protein (CRO), ferritin (Ferritin), D-dimer, 

interleukin-6 (IL-6), and others [1,7]. 

Procalcitonin (PKT) is a prohormone of the glycoprotein calcitonin produced by the 

parafollicular cells of the thyroid gland. In bacterial infections, the level of PKT increases 

significantly, because it is produced by parenchymal tissues under the influence of endotoxins and 

anti-inflammatory cytokines. [4,5]. Thus, in a physiological state, PKT is recorded at a level much 

lower than 0.05 ng/ml. In addition, when stratifying patients in the risk group, PKT also has a rapid 

course in terms of time, its level is determined 2-6 hours after the stimulus. [3,6,9]. Although PKT 

is considered a biomarker of bacterial infection, there are conflicting opinions about its 

effectiveness as a prognostic tool for COVID 19. [7,8,11]. In addition, cytokines produced by 

COVID 19, especially interferon, have a negative effect on PKT levels [10]. Early post-pandemic 

studies have shown higher levels of PKT in severe cases of COVID 19. Lippi et al. reported that 

in severe cases the level of PCT can increase fivefold [1,3]. Various other authors have also 

supported the idea that any significant increase in PKT levels over baseline reflects the onset of a 

critical phase of viral infection. Levels of procalcitonin and other markers of inflammation were 

examined in patients with moderate to severe pneumonia. Although the total number of patients 

with elevated procalcitonin appears to be limited, a retrospective analysis of patients' medical 

history suggests that measuring procalcitonin can predict the severity of the disease. Procalcitonin 

production from extrathyroidal sources is greatly enhanced in bacterial infections, actively 

supported by high concentrations of interleukin (IL)-1. PKT is a non-hormonal glycoprotein 

precursor of calcitonin. The level of PKT is undetectable under normal conditions, but increases 

to coordinate the "immune response-vasoactivity" response in response to bacterial invasion of the 

body [5,6]. Bacterial infections stimulate PKT production by stimulating macrophages to produce 

inflammatory cytokines such as tumor necrosis factor (TNF)-α, interleukin (IL)-1, and IL-6, which 

stimulate PKT synthesis by all cells within hours. Studies have shown that despite the fact that 

COVID 19 is a viral infection, an increase in the level of PKT is noted in the disease. In this case, 

an increase in PKT indicates a more severe course of the disease and a higher risk of death, 

especially in elderly patients. A meta-analysis showed that a high level of PKT is associated with 

the severity of the disease. This state indicates the severity of the disease and increasing systemic 

changes in the body [11,12]. Determining the amount of PKT allows to diagnose the development 

of bacterial infections in the body and determine the tactics of antimicrobial therapy in patients 

with COVID-19 [11]. Some researchers did not find an association between PKT and bacterial co-

infection in patients with COVID 19 and showed that high PKT was mainly related to disease 

severity and concomitant inflammation rather than bacterial co-infection [12]. At the same time, 

the synthesis of this biomarker is inhibited by interferon and its concentration increases in viral 

infections. A significant increase in procalcitonin in patients with severe forms of xalosis reflects 

bacterial co-infection, which complicates the clinical presentation of the disease. Procalcitonin 

(PKT) is one of the modern biomarkers of systemic inflammation in infectious diseases and is 

important as one of the cytokines in the development of hyperimmune pathology [3]. In healthy 

people, the hormone calcitonin is secreted by the cells of the thyroid gland. 

In addition to other clinical and laboratory parameters, the amount of PCT provides 

diagnostic, prognostic and theragnostic information, and is especially important in sepsis and 

respiratory tract infections. A high level of PCT is typical for sepsis and is recorded in the blood 
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      in the early stages, after about 3 hours. Consequently, the diagnostic value of PKT concentration 

determination in bacterial inflammatory diseases is very high [5]. Procalcitonin is the most studied 

biomarker so far and allows determining the optimal choice in the selection of antibiotic doses 

[4,7]. PKT production is induced in response to exposure to microbial toxins. After stimulation of 

cytokines in the blood, the amount of PKT increases. In severe forms of the disease, if there is no 

tendency to decrease PKT even during antibacterial therapy, it is an important prognostic factor in 

the elderly and patients with severe chronic diseases. It is well known that alveolar damage in 

severe viral infections leads to interstitial edema, impaired perfusion due to inflammation, and 

hypoxemic respiratory failure. Therefore, in viral infections, appropriate treatment is prescribed, 

taking into account the damage to the respiratory tract (for example, influenza or the new 

coronavirus infection COVID 19), the use of antibiotics is carried out only when there is evidence 

of the addition of bacterial infection [2,6]. The concentration of PKT in the blood serum can also 

increase in the presence of concomitant diseases in the body. For example: chronic kidney disease 

and heart failure. Therefore, the procalcitonin level should be evaluated taking into account the 

following. A number of authors believe that routine markers such as CRO, erythrocyte 

sedimentation rate and leukocyte level should be taken into account in diagnostic and prognostic 

bacterial infections, including bacterial pneumonia [11]. P. Espada et al. It is noted that the 

threshold value of PKT difference between bacterial and viral etiology of lung damage is 0.1 

ng/ml.. Randomized studies conducted in patients with respiratory tract infections revealed an 

important prognostic value of PKT. As a result, the inclusion of this indicator in treatment 

protocols leads to a reduction in the use of antibiotics in various clinical conditions. In a study by 

G. Zhang et al., high levels of PKT increased the risk of adverse disease outcomes in elderly 

patients with chronic comorbidities. In the group of patients with severe form of SOVID 19, 92.3% 

of patients had PKT level > 1 ng/ml. That is, a significantly higher value of PCT was observed in 

them - higher than 1.89 ng/ml (1.53-8.67). In mild forms of the disease, this value was found to be 

around 0.17 ng/ml (0.05-1.06). However, PKT levels, as a marker of bacterial infection, are not 

elevated in the majority of patients with COVID-19, suggesting virus-related lung damage. In 

severe forms of the disease, the level of PKT > 0.5 ng/ml has a sensitivity of 88% and a specificity 

of 68% [9]. Studies have shown that elevated PKT levels are associated with increased risk of 

death. Thus, it is necessary to monitor not only PCT, but also CRO levels in patients with COVID-

19. An increase in the amount of CRO helps to analyze the activity of systemic processes in the 

body and to make a decision on anti-inflammatory therapy, an increase in the level of PKT 

indicates the presence of hospital-acquired bacterial infections and complications that require the 

appointment of antibiotics. In patients with COVID-19, the appointment of antibacterial therapy 

is carried out only when there are reliable signs of bacterial infection - the appearance of purulent 

sputum, an increase in the level of PCT in the blood of 0.25-0.50 ng / ml, an increase in the level 

of leukocytes in the blood more than 10 thousand / ml (mainly a 10% increase in the number of 

nucleated neutrophils). 

Because leukocytosis can be caused by glucocorticosteroid therapy rather than bacterial 

infection [2,10]. During the pandemic, the data obtained by researchers from all over the world 

confirm that determining the amount of PCT in severe and severe forms of the disease in patients 

with COVID-19 helps to manage antibacterial therapy and shorten the duration of treatment. 

Conclusion: Determination of PKT concentration in patients with COVID 19 is of 

important diagnostic value and requires additional studies using microbiological approaches to 
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      detect bacterial infections in the relevant contingent of patients. It also helps to decide whether to 

carry out further diagnostic studies or the possibility of using other therapeutic approaches, the 

appropriateness of antibacterial therapy, and the two durations. Further studies in different settings 

are needed to evaluate the association of PCT with disease severity, mortality, and concomitant 

bacterial infections, as well as the effect of antibiotics. 
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