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ANNOTATION. This article highlights the importance of C-reactive protein 

(CRP) and procalcitonin (PCT), and cytokines in determining the prognosis of SARS-

CoV-2-associated pneumonia. The article discusses the methods used to measure these 

biomarkers and the results of studies that have investigated their use in predicting the 

severity and outcome of SARS-CoV-2-associated pneumonia. The article concludes 

with a discussion of the implications of these findings and suggestions for future 

research. 
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Introduction. The COVID-19 pandemic caused by the SARS-CoV-2 virus has 

affected millions of people worldwide and resulted in a significant number of deaths. 

One of the severe complications of COVID-19 is pneumonia, which can lead to 

respiratory failure and death. Early identification of patients with severe pneumonia 

and predicting their prognosis is critical in the management of COVID-19 patients. 

Biomarkers such as CRP, PCT and cytokines have been studied as potential predictors 

of the severity and outcome of SARS-CoV-2-associated pneumonia. Studies that 

investigated the use of CRP, PCT, and cytokines in predicting the prognosis of SARS-

CoV-2-associated pneumonia were reviewed. These studies used different methods to 

measure the levels of these biomarkers in the blood of COVID-19 patients, including 

enzyme-linked immunosorbent assay (ELISA), chemiluminescence assay (CLIA), and 

electrochemiluminescence assay (ECLIA). Several studies have demonstrated the 

importance of CRP, PCT, and cytokines in predicting the severity and outcome of 

SARS-CoV-2-associated pneumonia. Elevated levels of these biomarkers have been 

associated with a higher risk of developing severe pneumonia and a worse prognosis. 

In addition, these biomarkers have been used to monitor the response to treatment and 

predict the risk of complications, such as acute respiratory distress syndrome (ARDS) 

and sepsis. SARS-CoV-2 is a novel coronavirus that emerged in Wuhan, China, in late 

2019. Since then, it has spread rapidly around the world, causing a pandemic. The 

disease caused by SARS-CoV-2 is called COVID-19 and can range from mild to severe 

respiratory illness.  SARS-CoV-2-associated pneumonia is one of the severe forms of 
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the disease and can be life-threatening in some cases. CRP, PCT and cytokines are all 

laboratory parameters that can help in the diagnosis and prognosis of SARS-CoV-2-

associated pneumonia. In this article, we will discuss the importance of these 

parameters and their role in determining the prospect of SARS-CoV-2-associated 

pneumonia. CRP is a protein produced by the liver in response to inflammation in the 

body. Its levels in the blood can rise within hours of the onset of infection or 

inflammation. CRP levels can be measured using a simple blood test. Elevated CRP 

levels have been found in patients with severe COVID-19 and are associated with poor 

outcomes. Studies have shown that CRP levels can be used as a prognostic marker in 

COVID-19 patients. A high CRP level at admission is associated with a higher risk of 

severe disease, ICU admission, and mortality. PCT is a peptide hormone produced by 

the thyroid gland in response to bacterial infections. PCT levels can be measured in the 

blood, and elevated levels are usually indicative of bacterial infection. However, recent 

studies have shown that PCT levels can also be elevated in viral infections, including 

SARS-CoV-2. Elevated PCT levels have been found in COVID-19 patients with severe 

disease and are associated with poor outcomes. PCT levels can be used as a prognostic 

marker in COVID-19 patients. A high PCT level at admission is associated with a 

higher risk of severe disease, ICU admission, and mortality. Cytokines are a group of 

proteins produced by cells of the immune system that regulate the body's immune 

response. During an infection, the body produces cytokines to fight the infection. 

However, in some cases, the body can produce too many cytokines, leading to a 

cytokine storm. The cytokine storm is a severe immune response that can cause 

widespread inflammation and tissue damage. Cytokine storms have been observed in 

some COVID-19 patients and are associated with severe disease and mortality. 

Cytokine levels can be measured in the blood, and elevated levels are usually indicative 

of a cytokine storm. In conclusion, CRP, PCT and cytokines are important laboratory 

parameters that can help in the diagnosis and prognosis of SARS-CoV-2-associated 

pneumonia. Elevated levels of these parameters are usually indicative of severe disease 

and poor outcomes. Early identification of patients with elevated levels of these 

parameters can help in the early intervention and management of SARS-CoV-2-

associated pneumonia. Discussion: The measurement of CRP, PCT, and cytokines is a 

valuable tool in the management of patients with SARS-CoV-2-associated pneumonia. 

These biomarkers can help identify patients with a higher risk of developing severe 

pneumonia and those who may benefit from more aggressive treatment. They can also 

be used to monitor the response to treatment and predict the risk of complications. 

However, the use of these biomarkers in clinical practice should be carefully evaluated, 

and their limitations should be considered. Further research is needed to investigate the 

use of these biomarkers in the management of COVID-19 patients. 
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 Purpose of the study. Study of serum procalcitonin (PCT) levels to decide 

whether to start or discontinue antibiotic therapy, as well as to determine the 

progression of disease severity in COVID-19 patients. The study of PCT levels is 

performed to diagnose bacterial infection, sepsis, septic complications, purulent-

inflammatory pathologies and clarify the cause of inflammation. 

Materials and methods. From June 10 to September 12, 2021, 120 patients were 

admitted to the Bukhara Regional Infectious Diseases Hospital120. Patients were 

divided into severe cases (n=60) and moderate cases (n=60). Of these, 12 (20.0%) 

patients were admitted to the intensive care unit.  The concentration PCT was 

determined using the ELISA method using THE PCT–ELISA-BEST reagent kits.  In 

patients with moderate and severe forms, the study was performed on the 2nd day of 

admission, the 3rd and 5th days of treatment. The upper limit of the norm was assumed 

to be the concentration of 0.05 ng / ml.  

Results. Based on the results of laboratory data, it was found that in 64 (53.3%) 

of the 120 observed patients, the PCT content was 0.05-0.1 ng / ml in 46 (38.33%) 

patients, 0.1-0.25 ng/ml in 10 (8.33%), 0.25 – 0.5 ng/ml in 35 (29.18%), 0.5-2.0 ng / 

ml – in 19 (15.83%), and more than 2.0 ng/ml-in 10 (8.33%). These tests were obtained 

within the first 48-72 hours after the onset of the disease.  And based on the content of 

PCT in the blood serum, they were conditionally divided into 3 groups. Further tests 

were repeated on the 3rd and 5th days, and in severe patients, the level of subcutaneous 

fat was also studied on the 7th day of treatment. Patients with a PCT level of more than 

0.1 ng/ml were considered co-infected and were recommended for treatment with 

antibiotics (a combined drug of amoxicillin and clavulanic acid, cephalosporins of 2-3 

generations), severe patients with meropenem and respiratory fluoroquinolones 

(levofloxacin).  The effectiveness of treatment was assessed as insufficient if after 3 

days of treatment there was no decrease in the level of PCT in the blood serum by 50%. 

Therefore, it is necessary to change the tactics of antibacterial therapy.  If the level of 

PCT decreases, it will mean that the treatment gave the expected result. As soon as 

there is a decrease in the number of PCT by about 80-90% from the peak level, it is 

recommended to stop antibacterial therapy. The results of the study showed that in 46 

(71.9%) patients of the first group under observation, there was a significant decrease 

in the level of PCT, which did not differ from the norm, in 8 (12.5%) patients, the 

content of PCT remained unchanged. While 10 (15.6%) patients had an increase in the 

level of PCT in the blood serum and were prescribed antibacterial therapy. In 38 

(82.6%) patients of group 2 who received antibacterial drugs, as in cases of co–

infection, the content of PCT decreased by 50%, and in 8 (17.4%) patients, the level of 

PCT remained significantly high. Only 3 (30%) patients out of 10 seriously ill patients 

showed a positive result. When there was no decrease in the level of PCT on the 3rd 
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day of treatment against the background of antibacterial therapyче, another 

combination of antibacterial drugs was prescribed for the treatment of these patients.  

Conclusion: This study demonstrates that PCT overexpression can strongly 

predict poor outcomes in COVID-19 patients; evaluating PCT at the time of admission 

may help clinicians identify potentially severe cases early. Nevertheless, further well-

designed, and high methodological quality multicentric studies from different 

populations are needed to obtain precise predictive accuracy of PCT for mortality and 

disease severity in COVID-19 patients. Future studies should report the predictive 

accuracy of PCT with a predefined cut-off value at 0.1 ng/ml to obtain homogenous 

findings.P rocalcitonin is a biomarker for assessing the risk of bacterial infection and 

disease progression. PCT levels can serve as biomarkers of bacterial infection joining 

COVID-19 and determine the timely administration of antibacterial drugs and the 

duration of the course of antibacterial therapy. A decrease in the level of PCT by 80-

90% from the peak level is one of the markers of discontinuation of antibacterial 

therapy. 
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