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Summary 

        This study was conducted in Kirkuk city from December 2021 to May 2022. A total 

of 250 serum samples were collected from individuals with Coronavirus disease -19 

(N=100), healthy individuals (N=50), and vaccinated individuals (Pfizer and Sinopharm) 

(N= 100) in the age range of (20–60) years from both sexes. In addition to (100), sputum 

samples were collected from Coronavirus disease patients to isolate and identify 

pathogenic bacteria.  

      Data were collected from the study participants was achieved according to a specific 

questionnaire designed for this study. Accordingly, results showed an increased incidence 

rate of (40.46± 16.87) according to the age of the patient where the infection had affected 

all ages, with a higher incidence in adults older than 45 years. The frequency of distribution 

of COVID-19 according to sex increased in males (53.4 %) and in comparison to females 

(46.6%). 

             Additionally, the microbiological and biochemical assays of COVID-19 sputum 

samples revealed a statistically significant increase (p<0.001) in secondary bacterial 

infection in about 60% of COVID-19 patients. Besides, identification assays revealed the 

isolation of Escherichia coli, Pseudomonas aeroginosa, Klebsiella pneumoniae, and 

Staphylococcus aureus with an incidence rate of (5%, 22%, 33%, and 40%) respectively. 

These strains showed significant resistance to a broad range of antibiotics such as 

(Ampicillin, Tetracycline, Ciprofloxacin, Erythromycin, Piperacillin/ tazobactam, Tmp/ 

smx, Azithromycin) reflected in the bactericidal activity of the COVID-19 patient's serum 

compared to the serum bactericidal activity of the healthy and vaccinated participants. 

        The level of glutathione was significantly decreased (P< 0.01) in hospitalized 

COVID-19 patients (2.06±1.86ng/ml) when compared to moderate cases of COVID-19 

positive cases (9.47 ±2.28 ng/ml). The highest level of glutathione was recorded in healthy 

and vaccinated subjects, while no significant difference was observed in the total 

antioxidant capacity (TAC) level between the study groups (P-value >0.05). However, total 

oxidant status (TOS) levels were the highest in hospitalized COVID-19 patients compared 

to the other study groups (P< 0.01) 
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    The levels of inflammatory markers (ferritin, C- reactive protein and Lactate 

dehydrogenase) were measured using Cobas e 411 and c111. The result showed that 

significant increase (p-value <0.001) in the levels of inflammatory markers when compared 

to healthy and vaccinated subjects. 

    Also, the levels of urea were increased in COVID-19 patients when compared to healthy 

subjects (p- value ≤ 0.01). While There was no significant difference in creatinine level 

between the four groups (p-value> 0.05).  The result showed an increased level of AST 

(aspartate aminotransferase) and ALT (alanine transaminase) parameters in COVID-19 

patients compared to other groups (p-value≤ 0.01).  

   On the other hand, all participants of the study in the four groups recorded a lower level 

of vitamin D3 than the normal value The study showed that the lowest mean of serum 

Vitamin D was found in COVID-19 patients compared with healthy control (14.50±10.14 

vs 18.28±7.60-P-value <0.01). 

  

 


