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Abstract 

Introduction. 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. 

Purpose of the study. This study highlights the importance of CRP, PCT, and cytokines such as 

IL-6 – In determining the prognosis of SARS-CoV-2-associated pneumonia. This 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 study 

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

research. 
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Introduction 

Materials and Methods 

This retrospective study included 120 patients diagnosed with COVID-19 (SARS-Cov-2 

associated pneumonia) From June 10 to September 12, 2021, 120 patients were admitted to the 

Bukhara Regional Infectious Diseases Hospital 120. Patients were divided into severe cases 

60/120 – 50 % and moderate cases 60/120 – 50 %. Of these, 12/120 – 20.0 % patients were 

admitted to the intensive care department.  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 IL-6 have been studied as potential predictors of the severity and outcome 

of SARS-CoV-2 – associated pneumonia. Studies that investigated the use of biomarkers 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). To study the predictor value of CRP) and 

PCT in patients with COVID-19 the inflammatory response plays a critical role in COVID-19, the 
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ability of CRP and PCT to predict moderate and severe cases of COVID-19. PCT is secreted by 

various cell types from numerous organs in response to pro-inflammatory stimulation. 

    

Results 

The study population was divided into two groups depending on the severity of the disease: the 

medium severe group 83/120 – 69.17 % and the severe group 37/120 – 30.83 %. Data on 

demographic characteristics, basic clinical characteristics, and levels of CRP and PCT at admission 

were collected. Among 120 patients, CRP and PCT levels increased in 85/120 – 70.83 % and 

103/120 – 85.83 % patients upon admission accordingly. Serum PCT levels were increased in the 

average severe patients 17/83 – 20.5 % less than 0.05 ng/ml, 44/83 – 53.0 % in 0.05-0.5 ng/ml, 

22/83 – 26.5 %, and severe patients 28/37 – 75.7 % 0.5-2.0 ng/ml, 9/37 – 24.3 % more 2.0 ng/ml. 

Based on the results of laboratory data, it was found that in 64/120 – 53.33 % of the 120 observed 

patients. the PCT content was 0.05-0.1 ng/ml in 46/120 – 38.33 % patients, 0.1-0.25 ng/ml in 

10/120 – 8.33 %, 0.25 – 0.5 ng/ml in 35/120 – 29.18 %, 0.5-2.0 ng / ml in 19/120 – 15.83 %, and 

more than 2.0 ng/ml in 10/120 – 8.33 %. These tests were obtained within the first 48-72 hours 

after the onset of the disease. The upper limit of the norm was assumed to be the concentration of 

0.05 ng/ml. Therefore, tracking inflammatory markers such as CRP becomes definitely important. 

Normally, the level of CRP in the blood does not exceed 5 mg/l. According to studies examining 

the clinical parameters of patients with COVID-19, there was a significant increase in CRP levels 

(on average from 20 to 50 mg/l). In patients with severe COVID-19, CRP values were significantly 

higher compared to patients with mild disease. An increase in CRP was observed up to 112/120 – 

93.33 % in severe cases of COVID-19. In all 40 critically ill patients, a causative agent of 1-10 

and above the IL-6 level norm was found. An indicator of 1-5 times was observed in 23/40 – 

57.5 %, 5 to 10 times in 14/40 – 35 %, and even higher than 10 times in 3/40 – 7.5%. IL-6 norm 

has a blood plasma concentration of 0-7-pg/ml. Serum CRP levels were increased in the average 

severe patients 5/83 – 6.02 % less than 0.5 mg/ml, 9/83 – 10.84 % in 10.0-20.0 mg/ml, 69/83 – 

83.1 % in 20.0- 40.0 mg/l, and severe patients 11/37 – 29.73 % 40.0-60.0 mg/ml, 26/83 – 70.27 % 

more than 60 mg/ml.  Clinically, a concentration of CRP >10 mg/l and PCT >0.1 ng/ml indicates 

a bacterial infection requiring antibiotic treatment, while a PCT concentration of more than 0.5 

ng/ml indicates a risk of severe sepsis or septic shock in patients. In recent years, PCT has been 

considered as a specific and early biomarker for the diagnosis of systemic bacterial infection. The 

proportion of patients with elevated CRP and PCT levels was significantly higher. The 

proportional risk model (Cox Regression) has shown that CRP and PCT can be used as 

independent factors to predict the severity of COVID-19. In addition, patients with CRP >40.0 

mg/l (normal CRP level <5 mg/L) or PCT >2.0 ng/ml (normal PCT level <0.05 ng/L) were more 

likely to have severe complications. CRP, PCT, and IL-6 are valuable biomarkers in predicting the 

prognosis of 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. Further research is needed to determine the optimal use of these biomarkers 

in the management of COVID-19 patients. Additionally, the development of rapid and accurate 

methods for measuring these biomarkers will improve their utility in clinical practice. Biomarkers 

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 
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can help in the early intervention and management of SARS-CoV-2-associated pneumonia. Future 

research should focus on the development of biomarkers that can predict the development of severe 

disease and mortality in COVID-19 patients. The use of biomarkers can help guide the use of 

immunomodulatory therapies and improve patient outcomes. Additionally, more research is 

needed to understand the pathogenesis of cytokine storms in COVID-19 patients and develop 

effective treatments to mitigate their effects. The presented study showed that PCT can serve as a 

reliable biomarker for the early diagnosis and treatment of patients with SARS-Cov-2-etiology 

pneumonia. 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. Biomarkers 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. 

   

Discussion 

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. 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 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 
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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. CRP and PCT are acute-phase reactants that are produced in 

response to inflammation and infection. Elevated levels of CRP and PCT have been observed in 

COVID-19 patients and studies have shown that high levels of these parameters at admission are 

associated with poor outcomes.  Both CRP and PCT can be used as prognostic markers in COVID-

19 patients to identify those at higher risk of severe disease and poor outcomes. Cytokines are a 

group of proteins that regulate the immune response. During an infection, cytokines are produced 

to fight the infection. However, in some cases, the body can produce too many cytokines, leading 

to a cytokine storm. Cytokine storms have been observed in some COVID-19 patients and are 

associated with severe disease and mortality. Elevated levels of cytokines, such as IL-6 have been 

observed in severe cases of COVID-19. Measuring cytokine levels can help identify patients at 

risk of developing a cytokine storm and guide the use of immunomodulatory therapies. This meta-

analysis has several limitations. First, all included studies were retrospective except one, so the 

data were prone to confounding factors. Second, the included studies had a considerable level of 

heterogeneity. The number of included articles and the total number of patients were limited, so 

publication bias, subgroup, and sensitivity analyses could not be performed. More high-quality 

studies may be needed to elucidate the role of PCT in coinfections with COVID-19 and identify 

optimal cut-offs. In summary, although PCT has a limited ability to diagnose coinfections in 

patients with COVID-19, low levels of PCT seem to be a good indicator for excluding coinfections. 

We remain skeptical about the ability of PCT to help clinicians detect coinfections early; more 

research is needed to validate the usefulness of PCT so that clinicians can initiate effective 

management quickly and reduce the overall mortality of COVID-19. Further research is needed to 

develop accurate predictive models and diagnostics for coinfections in patients with COVID-19.     
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Conclusions:  

CRP, PCT, and cytokines are valuable biomarkers in predicting the prognosis of SARS-CoV-2-

associated pneumonia. Thus, serum CRP and PCT levels have a significant correlation with the 

severity of COVID-19 and can be used as independent factors to predict disease risk. Serum CRP 

and PCT levels can effectively assess the severity of the disease and predict the outcome in patients 

with COVID-19. These biomarkers can help identify patients with a higher risk of developing 

severe pneumonia and those who may benefit from more aggressive treatment. PCT 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 for stopping antibacterial therapy. 

Further research is needed to determine the optimal use of these biomarkers in the management of 

COVID-19 patients.  Additionally, the development of rapid and accurate methods for measuring 

these biomarkers will improve their utility in clinical practice. 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. Future 

research should focus on the development of biomarkers that can predict the development of severe 

disease and mortality in COVID-19 patients. The use of biomarkers can help guide the use of 

immunomodulatory therapies and improve patient outcomes. Additionally, more research is 

needed to understand the pathogenesis of cytokine storms in COVID-19 patients and develop 

effective treatments to mitigate their effects. 
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