
CENTRAL ASIAN JOURNAL OF 

MEDICAL AND NATURAL SCIENCES 
https://cajmns.centralasianstudies.org/index.php/CAJMNS 

Volume: 05 Issue: 03 | July 2024 ISSN: 2660-4159 

 

 

  
Central Asian Journal of Medical and Natural Science 2024, 5(3), 504-515.               https://cajmns.centralasianstudies.org/index.php/CAJMNS 

Article 

COVID 19 Severely Disrupts Blood Markers and Renal Function 

Muntadher Mohammed Jaber1,2*, Falah Herez Madhloom Alrabea1, Samer Kareem Hanoon1, Ali Ghaleb Ammar1  

1. Iraqi Ministry of Health, Thi Qar Health Office, Thi Qar, Iraq 

2. College of Health and Medical Technologies, National University for Science and Technology, Thi Qar, Iraq  

*  Correspondence: muntadher099@gmail.com  

Abstract: Since the emergence of COVID-19 in Wuhan, extensive research has explored its 

immediate and long-term effects. This study investigated the relationship between COVID-19 and 

blood disorders, liver proteins, and biochemical factors. We analyzed 150 samples divided into two 

groups: 75 COVID-19 patients and 75 healthy, recovered individuals aged 25-75 years. The study 

examined various hematological and biochemical markers, including WBC, lymphocytes, platelet 

count, NLR, RBC, CRP, BUN, creatinine, D-dimer, and ferritin. Significant differences were found 

in hemoglobin levels, WBC count, RBC, blood urea, and serum creatinine, with COVID-19 patients 

showing increased levels of these markers except for hemoglobin, which decreased. The results 

indicate that COVID-19 adversely affects hematological markers, renal function, and induces 

abnormal immune responses. Moreover, the severity of illness is positively associated with blood 

hemolysis and D-dimer levels, leading to hyperglycemia and pancreatic effects by inhibiting insulin 

synthesis. These findings underscore the impact of COVID-19 on blood parameters and organ 

function. 
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1. Introduction 

In December 2019, for the first time, it was announced that the first confirmed case 

of the new coronavirus, Previously identified as (coronavirus for severe acute respiratory 

syndrome), had been recorded in China and then spread to all parts of the world. After the 

rapid, massive and widespread spread of the Coronavirus 2019 (Covid-19), it became a 

pandemic on March 11, 2020, and according to what the World Health Organization 

announced, before that, reports were coming from Wuhan, in Hubei Province, where the 

epidemic originated in China [1,2] . 

The virus was named SARS-CoV-2, or severe acute respiratory syndrome, by the 

International Committee on Taxonomy of Viruses after its genome was sequenced. It was 

genetically related to the 2003 coronavirus epidemic that caused the SARS pandemic.Up 

until July 30, 2022, COVID-19, a disease brought on by the SARS-CoV-2 virus, constituted 

a serious threat to public health over the world, with 581,182,629 cases and 6,418,043 

recorded deaths [3,4]. 

The SARS-CoV-2 virus belongs to the Nidovirales order, the suborder 

Cornidovirineae, the family Coronaviridae, and the subfamily Orthocoronavirinae (Fig 1). 

Because of protrusion on its membrane that resemble spikes, SARS-CoV-2 is an enclosed, 

symmetrical virus that resembles a crown. Its single-stranded RNA genome has a positive 

sense [5]. 
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The pathophysiology of COVID-19 is comprised of multiple mechanisms, such as 

ACE2-expressing cells being infected by the virus, ACE2 downregulating the RAAS, 

immune system dysregulation, endothelial cell damage and thromboinflammation, and 

tissue fibrosis (Fig 2).The majority of COVID-19 individuals have mild, self-limiting 

symptoms, however the condition can progress in different ways. According to Liang et al 

and Khan et al, the viral infection typically starts with flu-like symptoms and may either 

progress from mild to severe or be asymptomatic. In spite of this, up to 30% of patients 

need to be admitted to the hospital, and up to 17% of them need critical care assistance due 

to multiorgan failure, hyperinflammation, and acute respiratory distress syndrome 

(ARDS) [6] . 

Significantly higher levels of liver and renal function markers, including blood urea, 

s.creatinine, C-reactive protein, lactate dehydrogenase, D-dimer,  and interleukin-6, have 

been associated with severe or fatal cases of SARS-CoV-2 [7] . Furthermore, in comparison 

to milder cases in which patients survived, they are associated with lower levels of 

albumin, platelet counts, and lymphocytes [8]. The NLR, or neutrophil-to-lymphocyte 

ratio is a specific indicator of inflammation in a few diseases, including Hashimoto's 

disease, irritable bowel syndrome, thyroid disorders, SARS-CoV-2 infections, and cardiac 

ailments. An infection with SARS-CoV-2 also generates significant inflammation [9,10] . 

Gaining insight into the association between these biomarkers and COVID20 

outcomes could aid in the development of a risk-adapted treatment plan for patients 

suffering from this illness. This article's goal is to examine the roles that inflammatory, 

biochemical, and hematological biomarkers play in the pathophysiology of COVID20 

disease, as well as how the severity of the disease affects each biomarker's level. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The single-stranded positive-sense (+sense) RNA that makes up the 

enveloped virus SARS-CoV-2 is depicted in the diagram. Four essential proteins 

are needed by the virus: envelope, spike, membrane, and nucleocapsid [11]. 
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2. Materials and Methods 

This study includes 150 samples that were separated into two groups: 75 patients 

who were infected with the Corona virus, and the results were taken from the patient 

records in the isolation unit in Dhi Qar Governorate after obtaining approvals, and 75 

samples from healthy people who were exposed to a previous infection and completely 

recovered, and their ages were between 25. To 75 years. 

The blood was centrifuged and utilized to calculate physiological parameters. The 

Mindray BC-21S Hematology Analyzer measured whole blood counts, and serum 

chemical assays were performed quantitatively using a FUJIFILM DRI-CHEM NX500Dry 

Chemistry Analyzer according to the manufacturer's instructions. Serum immunoassays 

were performed using Cobas e411 Immunoassay Analyzers with Assay Technology 

Electrophoretic Immunohistochemistry ("ECLIA") according to the manufacturer's 

recommendations. 

 

 

3. Results 

 

Characteristics of the study population 

The present study enrolled 75 patients with COVID-19  and 75 healthy control subjects. 

The demographic characteristics of patients and control subjects are shown in table (1). 

According  to  age, the mean age of patients with COVID-19  was 55.58 ± 5.85 years old 

and that of control subjects was 50.32 ± 11.05 years old and there was non-significant 

difference between different groups (P = 0.065). Regarding to gender, in overall, 79 (52.7%) 

male and 71 (47.3%) female were included. Patients with COVID-19 included 38 (50.7%) 

cases were male gender and 37 (49.3%) cases were female, while control subjects included 

41 (54.7%)  subjects were male gender and 34 (45.3%) subjects were female and there was 

non-significant difference in the frequency distribution of patients and control subjects 

Figure 2. Once inside the host, SARS-CoV-2 has an infectious life cycle. (a) When 

the S-protein connects to the angiotensin-converting enzyme (ACE2) receptor, the 

virus attaches. 2) endocytosis or (c) fusion of the viral membrane. (d) Proteins 1a 

and 1ab are produced by translating the viral RNA. (e) The replicase-transcriptase 

complex (RTC) and nonstructural proteins are produced via protein proteolysis. (f) 

Produce fresh viral proteins and RNA (sense). (g) Connectivity to the viral particle. 

(h) Viral discharge through exocytosis [11]. 
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according to gender (P = 0.689). Statistically, significant differences appeared between 

studying groups for hemoglobin level, WBC count, RBS, B.Urea and S.Creatinine. All 

these hematological and biochemical parameters showed significant increase in COVID-

19 patients as a comparison with control group, except hemoglobin level show significant 

decrease in COVID-19 patients as a compared with the control group. Regarding Age, 

gender, lymphocyte count and platelets counts show non-significant  differences 

appeared between studying groups. 

In this study, 75 COVID-19 patients and 75 healthy control participants were enlisted. 

Table 1 displays the demographic details of both patients and control subjects. The mean 

age of COVID-19 patients was 55.58 ± 5.85 years, while the control participants' mean age 

was 50.32 ± 11.05 years. P = 0.065 indicates that there was no discernible difference 

between the groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Measurements of inflammatory parameter 

The comparison of inflammatory parameter such as C-reactive protein (CRP) levels 

between patients with COVID-19 and healthy control subjects has been carried out and 

the results were demonstrated in figure (3). Mean levels of CRP were (98.02± 12.99 mg/dl 

vs 3.16 ± 0.76 mg/dl), The level was substantially higher in patients with COVID-19 than 

in healthy control patients (P<0.001), after comparing the two groups of patients, 

respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Characteristics of patients with COVID-19and healthy control 

Figure 3.  C-reactive protein (CRP)  concentrations in patients with 

COVID-19  and healthy control subjects. S: statistically significant 

P < 0.05. 
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Measurements of serum ferritin parameters  

The comparison of serum ferritin levels between patients with COVID-19and healthy 

control subjects has been carried out and the results were demonstrated in figure (4). Mean 

levels of serum ferritin were (664.64± 67.51 mg/dl vs 69.24 ± 6.23 mg/dl), in patients with 

COVID-19and healthy control respectively; the level was significantly higher than in 

patients with COVID-19in comparison with healthy control (P< 0.001). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Measurements of D. dimer 

The comparison of D. dimer levels between patients with COVID-19and healthy 

control subjects has been carried out and the results were demonstrated in figure (5). Mean 

levels of D. dimer were (1423.32± 225.22 vs 147.38 ± 15.19), in patients with COVID-19and 

healthy control respectively; the level was significantly higher than in patients with 

COVID-19in comparison with healthy control (P< 0.001).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagnostic accuracy of different parameters 

The diagnostic accuracy of separating COVID-19 patients from healthy control 

subjects using CRP level was investigated using receiver operating characteristic 

(ROC) analysis. An AUC value of 0.994 (95% confidence interval [CI], 0.983-1.000, P < 

Figure 4. Serum C-reactive protein (CRP)  concentrations in patients 

with COVID-19  and healthy control subjects. S: statistically significant 

P < 0.05. 

Figure 5. D. dimer concentrations in patients with COVID-19and 

healthy control subjects. S: statistically significant P < 0.05. 
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0.001), sensitivity of 98.7%, specificity of 98.7%, PPV of 98.7%, and NPV of 98.7% were 

obtained with an ideal CRP cut-off value of 11.50 mg/dl. 

Furthermore, it is possible to differentiate COVID-19 patients from healthy control 

people with a sensitivity of 100.0%, specificity of 100.0%, PPV of 100.0%, and NPV of 

100.0% by using an ideal ferritin cut-off value of 150 mg/dl. 

Receiver operating characteristic (ROC) analysis was done in relation to D-dimer to 

determine the diagnostic accuracy of employing D. dimer level to differentiate COVID-

19 patients from participants in good health. An AUC value of 0.982 (95% confidence 

interval [CI], 0.960-1.000, P < 0.001), sensitivity of 97.3%, specificity of 97.3%, PPV of 

97.3%, and NPV of 97.3% were obtained with an ideal D-dimer cut-off value of 435.0. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. Roc curve of different parameters 

AUC= Area under the curve. 

CI= Confidence interval.   

Figure 6. Analysis of the receiver operator characteristic curve using 

several parameters to determine a potential diagnostic cutoff value 
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Correlation between different parameters. 

The correlations  between different parameters in patients with COVID-19were 

shown in tables(3). The present results show significant positive correlation between 

CRP level and WBC count (r=0.306, p= 0.031),  between D. dimer and WBC count (r= 

0.334, p= 0.018) in patients with COVID-20. But the present results show non-

significant correlation between all other parameters. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Logestic regression correlations between different parameters. 

The Logestic regression model  show that the correlation of inflammatory markers 

such as CRP in which have directly correlate with ferritin among COVID-19patients as 

in figure (5), this result might be refer to that COVID-19condition enhances production 

of CRP in relation to ferritin. Also show there was that the  D dimer directly correlate 

with CRP and ferritin among COVID-19 patients as in figure (5), this result might be 

refer to that COVID-19condition enhances production of D dimer in relation to CRP 

and ferritin. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3. Correlation between Different parameters. 

r: correlation coefficient. 

Figure 7. Logestic regression correlations between Different 

parameters 
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4. Discussion 

According to the current study, the sick group's white blood cell count was much 

larger than the control group's, but its hemoglobin, lymphocyte percentage, and platelet 

count were all significantly lower. The male group showed a significant increase in 

hemoglobin, white blood cell and platelet counts, as well as a rise in the percentage of 

lymphocytes. The hematological parameters did not differ significantly between the age 

groups. 

The results of the current study were in agreement with those of Asghar et al [12] 

they discovered that the patient's group had significantly lower levels of hemoglobin, 

lymphocytes, and platelets, and that these levels were inversely correlated with the 

severity of the illness. Additionally, it was discovered that there were more white blood 

cells in the group than in the control. Their analysis revealed that the patient's critical care 

unit ward had greater white blood cell counts but lower hemoglobin, platelet, and 

lymphocyte counts. Usul et al [13] obtained results that differed from our study; they 

discovered that the control groups had significantly higher levels of hemoglobin, platelets, 

and lymphocytes than the SARS-2 patients did. However, their study concurred with ours 

in that the SARS-2 patients had higher white blood cell counts.  

According to Anurag et al [14], in their study found that the amount of lymphocytes 

showed a positive association with disease severity, and that a high neutrophil-to-

lymphocyte ratio had a negative significance for people with SARS-CoV-2 

infection.According to Lagunas-Rangel et al  [15], individuals with COVID-19 have a 

worse prognosis when their neutrophil-lymphocyte ratio is larger.According to Peñaloza 

et al [16], myeloid cells, such as macrophages and monocytes, are essential for both the 

uncontrolled pro-inflammatory profile linked to severe COVID-19 and SARS-CoV-2 

immunity.  

In critical situations that correspond with other disorders, It has been demonstrated 

that the platelet to lymphocyte ratio is an independent determinant of prognosis and 

death. This resulted from the identification of lymphocytopenia, or a reduction in 

lymphocytes, in individuals who were in the critical stage. According to Aktar et al [17], 

as a result, the platelet to lymphocyte ratio increased in patients receiving treatment in 

intensive care units or who had passed away than in patients who were either admitted or 

in isolation wards during the early stages of infection. Low hemoglobin levels can be 

caused by anemia, coexisting conditions, and lifestyle choices including smoking 

cigarettes. Since the patient files used in this investigation lacked a thorough medical 

history, their impact on hemoglobin levels was not taken into consideration. Compared to 

men, women have a lower average hemoglobin level. 

The present findings showed that the patient group's  B.urea, S.creatinine, and 

Random blood sugar level were significantly higher than those of the control group. 

Patients' B.urea increased significantly in the female group, while Random blood sugar 

increased dramatically in the male group. S.creatinine did not significantly differ between 

the genders of the groups. Patients over 70 years of age showed a substantial increase in 

urea level according to age groups, however there were no significant variations in 

creatinine or Random blood sugar levels. 

This study's findings were in line with those of Ok et al [18], who examined the 

B.urea nitrogen / creatinine ratio values and their relationship to the severity of the disease. 

They found that patients' concentrations of both parameters increased significantly when 

compared to the control group, and that patients with critical status had higher levels of 

both parameters than those with moderate or severe status. The Cheng [19], study. Their 

investigation focused on how COVID-19 disease affected individuals with kidney issues, 

and they came to the conclusion that kidney involvement was associated with a worse 

prognosis for COVID-19 patients. It appears that kidney illness at admission constituted a 

higher risk of worsening since patients with raised baseline serum creatinine had higher 

odds of being hospitalized to the critical care unit and requiring mechanical ventilation. 
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According to reports, patients with SARS and the influenza A virus subtype H1N1 had a 

higher chance of dying if they had kidney damage[20] . 

The research In line with a recent study.  revealed that the amounts of urea and 

creatinine were noticeably higher in COVID-19 patients, which were linked to an increase 

in D. Dimer. They also observed that the concentrations of these substances were higher in 

deceased patients than in patients receiving intensive care unit treatment and in patients 

in more than moderate status. D-dimer levels are important in the diagnostic algorithms 

used to rule out venous thromboembolism; in adult CAP, elevated plasma D-dimer levels 

are a prognostic factor and are linked to an enhanced inflammatory response [21]. The 

severity of COVID-19 is significantly correlated with D-dimer, according to current 

studies. D.dimer is a common lab test that is examined on hospitalized patients. However, 

there is no record of the diagnosis use of  D.dimer levels in Covid-19 patients A study by 

Qiu et al [22] found that there is a combined effect linked to an increase in D. dimer and 

angiotensin gene expression, and that the degree of kidney effect severity may be related 

to the amount of virus that enters the lungs as a result of angiotensin-2 receptor 

overexpression and its effect on the kidneys. 

Angiotensin 2 is an enzyme that functions as a receptor for SARS viruses and 

physiologically resists RAAS activation. Though it is found in the kidney, stomach, lung, 

and heart, the type I membrane protein ACE-2 is mostly linked to cardiovascular illness 

[23].  Based on RNA sequencing data from contemporary human tissues, it was found that 

the expression of ACE-2 in the kidney was roughly 100 times higher than in the lung. This 

suggests that kidney injury could arise from the coronavirus entering renal cells via an 

ACE2-dependent mechanism. Moreover, individuals with chronic renal impairment have 

higher levels of RAAS activity, which causes an increase in ACE2 receptors throughout the 

body. According to Jiang et al [23], this rise may result in simpler access to SARS-CoV-2 

cells for infection. 

The results of the Bhandari et al, study and the current investigation were in 

agreement that patients with COVID-19 have greater levels of RBS, even in those without 

pre-diabetes [24], and that RBS rises with the progression of the disease. A recent study 

discovered that pancreatic islets contain ACE2 receptors and that SARS-CoV-1 infection 

causes hyperglycemia in people who are not diabetics. RBS is a major predictor of 

mortality risk [25].Three years following SARS recovery, persistent hyperglycemia was 

noted, indicating damage to the pancreatic beta cells. SARS-CoV-2 may have comparable 

effects, leading to elevated blood sugar levels [26]. 

 

5. Conclusion 

This study elucidates the significant impact of COVID-19 on various hematological and 

biochemical markers, demonstrating marked alterations in hemoglobin levels, WBC 

count, RBC, blood urea, and serum creatinine among infected patients. The findings 

reveal that COVID-19 patients exhibit elevated levels of these markers, with the exception 

of hemoglobin, which shows a decrease. These alterations indicate adverse effects on 

hematological markers and renal function, alongside abnormal immune responses. 

Additionally, the severity of COVID-19 is positively correlated with increased blood 

hemolysis and D-dimer levels, which contribute to hyperglycemia and impaired 

pancreatic function due to inhibited insulin synthesis. The study underscores the 

profound impact of COVID-19 on blood parameters and organ function, highlighting the 

need for ongoing monitoring and management of these markers in affected individuals. 

Further research is warranted to explore the long-term consequences of these alterations 

and to develop targeted interventions that can mitigate the adverse effects on 

hematological and biochemical health in COVID-19 patients. 

 



 513 
 

  
Central Asian Journal of Medical and Natural Science 2024, 5(3), 504-515.                 https://cajmns.centralasianstudies.org/index.php/CAJMNS 

REFERENCES 

[1] C. Huang, Y. Wang, X. Li, L. Ren, J. Zhao, Y. Hu, ... and B. Cao, "Clinical Features of Patients Infected with 2019 

Novel Coronavirus in Wuhan, China," *The Lancet*, vol. 395, no. 10223, pp. 497-506, 2020. 

[2] C. Sohrabi, Z. Alsafi, N. O'Neill, M. Khan, A. Kerwan, A. Al-Jabir, ... and R. Agha, "World Health Organization 

Declares Global Emergency: A Review of the 2019 Novel Coronavirus (COVID-19)," *International Journal of 

Surgery*, vol. 76, pp. 71-76, 2020. 

[3] M. Khan, S. F. Adil, H. Z. Alkhathlan, M. N. Tahir, S. Saif, M. Khan, and S. T. Khan, "COVID-19: A Global 

Challenge with Old History, Epidemiology and Progress So Far," *Molecules*, vol. 26, no. 1, p. 39, 2020. 

[4] H. Lu, C. W. Stratton, and Y. W. Tang, "Outbreak of Pneumonia of Unknown Etiology in Wuhan, China: The 

Mystery and the Miracle," *Journal of Medical Virology*, vol. 92, no. 4, p. 401, 2020. 

[5] E. C. Abebe, T. A. Dejenie, M. Y. Shiferaw, and T. Malik, "The Newly Emerged COVID-19 Disease: A Systemic 

Review," *Virology Journal*, vol. 17, no. 1, p. 1, 2020. 

[6] D. McGonagle, K. Sharif, A. O'Regan, and C. Bridgewood, "The Role of Cytokines Including Interleukin-6 in 

COVID-19 Induced Pneumonia and Macrophage Activation Syndrome-Like Disease," *Autoimmunity Reviews*, 

vol. 19, no. 6, p. 102537, 2020. 

[7] Q. Ruan, K. Yang, W. Wang, L. Jiang, and J. Song, "Clinical Predictors of Mortality Due to COVID-19 Based on an 

Analysis of Data of 150 Patients from Wuhan, China," *Intensive Care Medicine*, vol. 46, no. 5, pp. 846-848, 2020. 

[8] A. Ma, J. Cheng, J. Yang, M. Dong, X. Liao, and Y. Kang, "Neutrophil-to-Lymphocyte Ratio as a Predictive 

Biomarker for Moderate-Severe ARDS in Severe COVID-19 Patients," *Critical Care*, vol. 24, pp. 1-4, 2020. 

[9] H. Afsin and G. Aktas, "Platelet to Lymphocyte and Neutrophil to Lymphocyte Ratios Are Useful in 

Differentiation of Thyroid Conditions with Normal and Increased Uptake," *Ethiopian Journal of Health 

Development*, vol. 35, no. 3, 2021. 

[10]  G. Aktas, "Hematological Predictors of Novel Coronavirus Infection," *Revista da Associação Médica Brasileira*, 

vol. 67, pp. 1-2, 2021. 

[11]  K. Keykavousi, F. Nourbakhsh, N. Abdollahpour, F. Fazeli, A. Sedaghat, V. Soheili, and A. Sahebkar, "A Review 

of Routine Laboratory Biomarkers for the Detection of Severe COVID-19 Disease," *International Journal of 

Analytical Chemistry*, 2022. 

[12]  M. S. Asghar, N. A. Khan, S. J. Haider Kazmi, A. Ahmed, M. Hassan, R. Jawed, ... and S. B. Tirmizi, "Hematological 

Parameters Predicting Severity and Mortality in COVID-19 Patients of Pakistan: A Retrospective Comparative 

Analysis," *Journal of Community Hospital Internal Medicine Perspectives*, vol. 10, no. 6, pp. 514-520, 2020. 

[13]  E. Usul, I. Şan, B. Bekgöz, and A. Şahin, "Role of Hematological Parameters in COVID-19 Patients in the 

Emergency Room," *Biomarkers in Medicine*, vol. 14, no. 13, pp. 1207-1215, 2020. 

[14]  A. Anurag, P. K. Jha, and A. Kumar, "Differential White Blood Cell Count in the COVID-19: A Cross-Sectional 

Study of 148 Patients," *Diabetes & Metabolic Syndrome: Clinical Research & Reviews*, vol. 14, no. 6, pp. 2099-

2102, 2020. 

[15]  F. L. Rangel, "Neutrophil-to-Lymphocyte Ratio and Lymphocyte-to-C Reactive Protein in Patients with Severe 

Coronavirus Disease 2019 (COVID-19): A Meta-Analysis," *Journal of Medical Virology*, vol. 92, no. 10, pp. 1733-

1734, 2020. 

[16]  H. F. Peñaloza, J. S. Lee, and P. Ray, "Neutrophils and Lymphopenia, an Unknown Axis in Severe COVID-19 

Disease," *PLOS Pathogens*, vol. 17, no. 9, p. e1009850, 2021. 

[17]  S. Aktar, M. M. Ahamad, M. Rashed-Al-Mahfuz, A. K. M. Azad, S. Uddin, A. H. M. Kamal, ... and M. A. Moni, 

"Predicting Patient COVID-19 Disease Severity by Means of Statistical and Machine Learning Analysis of Blood 

Cell Transcriptome Data," *arXiv preprint*, arXiv:2011.10657, 2020. 

[18]  F. Ok, O. Erdogan, E. Durmus, S. Carkci, and A. Canik, "Predictive Values of Blood Urea Nitrogen/Creatinine 

Ratio and Other Routine Blood Parameters on Disease Severity and Survival of COVID‐19 Patients," *Journal of 

Medical Virology*, vol. 93, no. 2, pp. 786-793, 2021. 

[19]  Y. Cheng, R. Luo, K. Wang, M. Zhang, Z. Wang, L. Dong, ... and G. Xu, "Kidney Disease is Associated with In-

Hospital Death of Patients with COVID-19," *Kidney International*, vol. 97, no. 5, pp. 829-838, 2020. 



 514 
 

  
Central Asian Journal of Medical and Natural Science 2024, 5(3), 504-515.                 https://cajmns.centralasianstudies.org/index.php/CAJMNS 

[20]  K. H. Chu, W. K. Tsang, C. S. Tang, M. F. Lam, F. M. Lai, K. F. To, ... and K. N. Lai, "Acute Renal Impairment in 

Coronavirus-Associated Severe Acute Respiratory Syndrome," *Kidney International*, vol. 67, no. 2, pp. 698-705, 

2005. 

[21]  Y. L. Ge, C. H. Liu, N. Wang, J. Xu, X. Y. Zhu, C. S. Su, ... and H. Y. Wang, "Elevated Plasma D-Dimer in Adult 

Community-Acquired Pneumonia Patients is Associated with an Increased Inflammatory Reaction and Lower 

Survival," *Clinical Laboratory*, vol. 65, 2019. 

[22]  H. Qiu, J. Wu, L. Hong, Y. Luo, Q. Song, and D. Chen, "Clinical and Epidemiological Features of 36 Children with 

Coronavirus Disease 2019 (COVID-19) in Zhejiang, China: An Observational Cohort Study," *The Lancet 

Infectious Diseases*, vol. 20, no. 6, pp. 689-696, 2020. 

[23]  F. Jiang, L. Deng, L. Zhang, Y. Cai, C. W. Cheung, and Z. Xia, "Review of the Clinical Characteristics of 

Coronavirus Disease 2019 (COVID-19)," *Journal of General Internal Medicine*, vol. 35, pp. 1545-1549, 2020. 

[24]  T. M. John, C. N. Jacob, and D. P. Kontoyiannis, "When Uncontrolled Diabetes Mellitus and Severe COVID-19 

Converge: The Perfect Storm for Mucormycosis," *Journal of Fungi*, vol. 7, no. 4, p. 298, 2021. 

[25]  Y. Liang, Q. Wang, Y. Zhao, X. Niu, Y. Chen, X. Chen, ... and S. Wu, "The Diagnostic Value of Multi-Index 

Combined Detection in Patients with COVID-19," *Clinical Laboratory*, 2020. 

[26]  S. Bhandari, A. Shaktawat, A. Tak, B. Patel, J. Shukla, S. Singhal, ... and A. Dube, "Logistic Regression Analysis to 

Predict Mortality Risk in COVID-19 Patients from Routine Hematologic Parameters," *Ibnosina Journal of 

Medicine and Biomedical Sciences*, vol. 12, no. 2, pp. 


