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Abstract: 

Background: Infection with viral agents causes upregulation of cytokines such as Tumor Necrosis Factor-alpha 

(TNF-α), which is considered an important mediator of inflammation. TNF-α has been associated with a poor 

prognosis in patients with the severe acute respiratory syndrome (SARS). Patients and methods: This study 

included 66 mild COVID-19 patients with confirmed COVID-19 infection and 22 healthy people as a control 

group, these study subjects were randomly selected irrespective of the age group and both genders were included, 

1 ml blood sample was collected for performing serum TNF-α levels test, Reagents of EIAab is located at East 

Lake Hi-Tech Development Zone, Wuhan China.  Human tumor necrosis factor ELISA kit TNF-α serum levels 

immunoassay test catalog number E0133h. Results: This study reveals that serum TNF-α levels for mild COVID-

19 patients and healthy control people were non-significant with a p-value of 0.1191 between the two groups. 

Conclusion: the serum TNF-α level is not a significant biomarker for diagnosis or prognosis of mild COVID-19 

patients (Outpatients and patients under home observation), while other studies reported patients with COVID-19 

demonstrated significantly elevated levels of TNF- 𝛼 upon admission to hospitals.  
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1. Introduction: 

Coronavirus disease 2019 (COVID-19) was first 

reported in Wuhan, China. On 11 March 2020, the 

World Health Organization (WHO) declared COVID-

19 to be a pandemic (1), patients with COVID-19, 

caused by SARS-CoV-2, can have mild symptoms, or 

experience a severe and/or life-threatening infection (2). 

Comorbidities, such as lung disease, diabetes, and 

obesity, increase the risk of adverse COVID-19 

outcomes (3). 

Severe disease is associated with a “cytokine storm”, a 

delayed onset burst of pro-inflammatory cytokines in 

circulation. The cytokines associated with fatalities are 

TNF, IL-6, IL-8, IFNγ, and possibly others (4). 

Previous studies have shown some pro-inflammatory 

cytokines to play a crucial role throughout acute lung 

injury, for instance, acute pancreatitis and sepsis (5,6). 

They also demonstrated that infection with viral agents 

causes upregulation of cytokines such as Tumor 
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Necrosis Factor-alpha (TNF-α), which is considered an 

important mediator of inflammation (7,8). 

The direct cause of death from acute COVID-19 

involves cytokine storm damage to the lungs and 

multiple organs of the body: heart, kidney, and liver, 

leading to multiple organ exhaustion (9). 

Numerous pathologies are associated with elevated 

TNF levels, from autoimmune disorders to sepsis and 

cancer. In the respiratory system, TNF causes bronchial 

hyperreactivity, narrowing of the airways, damage to 

the respiratory epithelium, stimulation of collagen 

synthesis, and fibrosis (10,11), Tumor necrosis factor-α 

(TNF-α) is one of the overproduced pro-inflammatory 

cytokines. Tumor necrosis factor-α has been associated 

with a poor prognosis in patients with the severe acute 

respiratory syndrome (SARS). An increase of 

cytokines could be seen in various inflammatory 

conditions, including cytokine release syndrome 

(CRS). TNF-α serum levels elevate in COVID-19 

patients, especially those with severe symptoms (12,13). 

In this study, the levels of TNF-α, were measured 

through ELISA in sera from healthy volunteers as a 

control group, and patients with moderate COVID-19, 

Outpatients, and patients under home observation are 

included in this study, while hospitalized patients are 

not included, this study aims to investigate the 

association between TNF-α serum levels and mild 

COVID-19 infection.  

2. Patients and methods 

2.1. Study population Patients 

This study included 66 non-hospitalized patients with 

confirmed COVID-19 infection, and 22 healthy people 

as a control group, these study subjects were randomly 

selected irrespective of the age group and both genders 

were included. It was performed following the ethical 

standards laid down in the 1964 Declaration of Helsinki 

and its later amendments. All the studied population 

was informed about the purpose of sample collection 

and patients were free to refuse sample collection. 

2.2. Data collection 

In this cross-sectional study, we obtained data 

regarding 66 non-hospitalized patients with confirmed 

COVID-19 via real-time reverse transcription-

polymerase chain reaction (PCR), and 22 healthy 

people as a control group, they came to Alyameny 

laboratory in Alexandria, Egypt for biomarkers and 

complete blood count investigations, we reviewed the 

medical records and compiled data between August 12 

and December 30, 2020. 

2.3. Collection and processing of blood samples: 

1 ml blood sample was collected for performing serum 

TNF-α levels test (Wuhan EIAab science Co.is located 

at East Lake Hi-Tech Development Zone, Wuhan 

China) on 66 Positive COVID-19 patients and 22 

healthy peoples for individuals matching in age and 

gender. 

2.4. Assay procedure as manufactory instructions:  

Wuhan EIAab science Co for reagents is located at East 

Lake Hi-Tech Development Zone, Wuhan 

China.  Human tumor necrosis factor ELISA kit TNF-

α serum levels immunoassay test catalog number 

E0133h and samples allowed to be at room temperature 

before testing, (serum was separated from a blood 

sample by centrifugation). 

2.5. Statistical analysis 

Data were analyzed using SPSS statistical software, 

version 20.0(SPSS, Chicago, Illinois, USA). All 

continuous data are presented as means and standard 

deviations, while categorical data are presented as 

numbers and percentages. A Mann-Whitney U test 

or ∗∗Student t-test was used to compare categorical 

variables. Multivariate regression analysis was 

performed to analyze relationships between mild 

COVID-19 infected patient's serum TNF-α levels, and 

healthy people's TNF-α serum levels this model was 

generated using independent variables achieving a p-

value. Then, the best-fit model was generated without 

interaction variables. For all calculations, a p-value of 

less than 0.05 was considered statistically significant. 
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3. Results: 

Table (1): shows the serum TNF-α level detected by the 

ELISA technique for mild COVID-19 Patients and a 

healthy control group, The present study included 

patients aged from14 years to 75 years mean age was 

44.5 ±30.5 who were confirmed to have Covid-19 

based on real-time reverse transcription-polymerase 

chain reaction, male gender was more frequent (n=36, 

54.5%) than female gender (n=30, 45.5%). This study 

reveals that serum TNF-α levels for mild COVID-19 

patients and healthy control people were a non-

significant p-value of 0.1191 between the two groups. 

 

 

 

Table 1: Mean, and minimum-maximum values of serum TNF-α levels in mild COVID-19 patients 
and healthy controls, and the results of statistical assessments. Values are mean ± SD. 

∗Mann-Whitney U test, ∗∗Student t test. 

 Patients 

(n=66) 

Controls 

(n= 22 

p-value 

TNF-α 10.45+4.65 

(5.8-15.1) 

7.89+ 1.36 

(6.53-9.25) 

0.1191 

P-Value 0.1191 

 

 

4. Discussion: 

TNF- 𝛼 is a pleiotropic inflammatory mediator 

produced by several cells of the immune system to 

regulate a wide variety of immune responses (14), TNF- 

𝛼 is made of 157 nonglycosylated amino acids 

following proteolytic cleavage of the membrane-bound 

form, which is made of 233 amino acids (15), Of 

significant importance is the relation between TNF- 𝛼 

and the current COVID-19 situation (16). TNF- 𝛼 plays 

a central role in mediating the cytokine response 

required to initiate and potentiate the inflammatory 

response in the lungs (17), which leads to increased 

accumulation of pulmonary inflammatory fluid and 

vascular permeability (18). 

The expression of TNF- 𝛼 is increased during lung 

injury, where it provokes a variety of biological 

responses to modulate the anomaly by inducing the 

expression of numerous other inflammatory mediators, 

which is a key step consisting of stimulating multiple 

genes involved in protective processes (19). It was 

noticed that patients with COVID-19 demonstrated 

significantly elevated levels of TNF- 𝛼 upon admission 

to hospitals (20), this study was conducted on 

Outpatients and patients under home observation who 

have mild COVID-19 infection, while hospitalized 

patients are not included. 

This study was conducted on 66 mild infected COVID-

19 patients (out hospitalized and home observation 

Patients) who were confirmed to have Covid-19 based 

on real-time reverse transcription-polymerase chain 

reaction, and 22 healthy people as a control group, this 

study reveals the serum TNF-α levels for mild COVID-

19 patients and healthy control people were non-

significant p-value 0.1191 between the two groups, 

while different other biomarkers have different 

sensitivity with mild COVID-19 patients, 
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thrombocytopenia was not significant also with mild 

COVID-19 infection(21),  but  CRP has a sensitivity 

90.2%(22),  while other biomarkers have different 

sensitivity in mild COVID-19 infection as ferritin 

which has a sensitivity of 71.4% (23), LDH has a 

sensitivity 67.7%(24), and D-dimer has a sensitivity 

36.4%(25).  

However, Song et al found no significant differences in 

the level of IL-6 and tumor necrosis factor (TNF) 

between severe and non-severe patients with COVID-

19(26), Another study performed by Han et al. 

demonstrated that levels of IL-6, IL-2, IL-10, IFN-γ, 

and TNF-α were higher in COVID-19 patients than in 

healthy subjects (27). 

Zheng et al found no statistical differences in TNF-α 

and IL-6 plasma levels among the three groups of their 

study, which was also divided according to severity. 

They also reported decreased cases in IFN-γ serum 

levels in severe cases (28). 

Mortaz et al detected an association between mortality 

of COVID-19 patients in the ICU and elevated serum 

levels of soluble TNF-α receptors. 

Merza et al. [81], reported that the mean TNF-_ levels 

were not significantly higher in patients with severe 

COVID-19 compared with non-severe COVID-19 

patients (30).  

A previous meta-analysis by Mulchandani et al. [82], 

however, reported that the mean TNF-α levels were 

significantly higher in patients with severe COVID-19 

compared with nonsevere COVID-19 patients (31). 

Huang et al., a study on 41 COVID-19 cases (13 ICU 

cases) reported an increase in serum level of Tumour 

necrosis factor-alpha (TNF-alpha) in 13 ICU cases only 

(32) 

In severe COVID-19 infection, TNF-α is produced in 

excess, causing an increase in the systemic 

inflammatory response that results in tissue damage. 

One of the functions of TNF-α is to increase the 

recruitment of phagocytic cells and increase the 

autolysis reaction of cells (33). TNF-α is associated with 

acute lung injury and predicts prognosis (32). 

Conflict of interest  

There are no conflicts of interest. 

Financial support and sponsorship  

   This research did not receive any specific grant from 

funding agencies in the public, commercial, or not-for-

profit sectors. 

5. References: 

1. World Health Organization. Rolling Updates on 

Coronavirus Disease (COVID-19). Available 

online: 

https://www.who.int/emergencies/diseases/novel-

coronavirus-2019/events-as-they-happen 

2. Stallmach A, Kortgen A, Gonnert F, Coldewey SM, 

Reuken P, Bauer M. Infliximab against severe 

COVID-19–induced cytokine storm syndrome with 

organ failure—a cautionary case series. Crit Care. 

2020;24(1):444. doi:10.1186/s13054-020-03158-0 

3. Centers for Disease Control and Prevention. People 

with certain medical conditions. Centers for Disease 

Control and Prevention; 2020. Updated August 20, 

2021. Accessed January 7, 2020. 

https://www.cdc.gov/coronavirus/2019-ncov/need-

extra-precautions/people-with-medical-

conditions.html 

4. Costela-Ruiz VJ, Illescas-Montes R, Puerta-Puerta 

JM, Ruiz C, Melguizo-Rodriguez L (2020) SARS-

CoV-2 infection: the role of cytokines in COVID-19 

disease. Cytokine Growth Factor Rev 54:62–75. 

https:// doi. org/ 10. 1016/j. cytog fr. 2020. 06. 001 

5.  Rothan HA, Byrareddy SN (2020) The 

epidemiology and pathogenesis of coronavirus 

disease (COVID-19) outbreak. Journal of 

autoimmunity 109: 102433. 

https://doi.org/10.1016/j.jaut.2020.102433 

PMID:32113704 

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://doi.org/10.1016/j.jaut.2020.102433%20PMID:32113704
https://doi.org/10.1016/j.jaut.2020.102433%20PMID:32113704


Journal of Bioscience and Applied Research, 2021, Vol.7, No. 4, P.223 -228                pISSN: 2356-9174, eISSN: 2356-9182                227 
  

6. Ye Q, Wang B, Mao J (2020) The pathogenesis and 

treatment of the cytokine Storm’in COVID-19. 

Journal of infection 80: 607–613. 

7. Del Valle DM, Kim-Schulze S, Huang H-H, 

Beckmann ND, Nirenberg S, et al. (2020) An 

inflammatory cytokine signature predicts COVID-

19 severity and survival. Nature medicine 26: 1636–

1643. https://doi.org/10.1038/s41591-020-1051-9 

PMID: 32839624 

8. Zhang X, Tan Y, Ling Y, Lu G, Liu F, et al. (2020) 

Viral and host factors related to the clinical outcome 

of COVID-19. Nature 583: 437–440. 

https://doi.org/10.1038/s41586-020-2355-0 PMID: 

32434211 

9. Weiskopf D, Weinberger B and Grubeck- 

Loebenstein B. The aging of the immune system. 

Transpl Int, 2009; 22(11): 1041–1050. 

10. Mukhopadhyay S, Hoidal JR, Mukherjee TK 

(2006) Role of TNFalpha in pulmonary 

pathophysiology. Respir Res 7:125. https:// doi. org/ 

10. 1186/ 1465- 9921-7- 125 

11. Malaviya R, Laskin JD, Laskin DL (2017) Anti-

TNFα therapy in inflammatory lung diseases. 

Pharmacol Ther 180:90–98. https://doi. org/ 10. 

1016/j. pharm thera. 2017. 06. 008 

12.  Coperchini F, Chiovato L, Croce L, Magri F, 

Rotondi M. The cytokine storm in COVID-19: An 

overview of the involvement of the 

chemokine/chemokine receptor system. Cytokine & 

growth factor reviews. 2020 Jun 1; 53:25-32. 

13. Tufan A, Güler AA, Matucci-Cerinic M. COVID-

19, immune system response, hyper inflammation 

and repurposing antirheumatic drugs. Turkish 

Journal of medical sciences. 2020 Apr 21;50(SI-

1):620-32. 

14. Y. Qu, G. Zhao, H. Li, Forward and reverse 

signaling mediated by transmembrane tumor 

necrosis factor-alpha and TNF receptor 2: potential 

roles in an immunosuppressive tumor 

microenvironment, Front. Immunol. 8 (2017) 1675, 

doi: 10.3389/fimmu.2017.01675. 

15. C.B. Xue, X. He, J. Roderick, R.L. Corbett, J.J.W. 

Duan, R.Q. Liu, et al., Rational design, synthesis 

and structure-activity relationships of a cyclic 

succinate series of TNF- 𝛼converting enzyme 

inhibitors. Part 1: lead identification, Bioorg. Med. 

Chem. Lett. 13 (2003) 4293–4297, doi: 

10.1016/j.bmcl.2003.09.056. 

16. P.C. Robinson, D. Richards, H.L. Tanner, M. 

Feldmann, Accumulating evidence suggests anti-

TNF therapy needs to be given trial priority in 

COVID-19 treatment, Lancet Rheumatol. 2 (2020) 

E653–E655, doi: 10.1016/S2665-9913(20)30309-

X.  

17. R.M. Strieter, S.L. Kunkel, R.C. Bone, Role of 

tumor necrosis factor- 𝛼in disease states and 

inflammation, Crit. Care. Med. 21 (1993) S447–

S463, doi: 10.1097/00003246-199310001-00006. 

18.  G. Semenzato, Tumour necrosis factor: a cytokine 

with multiple biological activities, Br. J. Cancer 61 

(1990) 354–361, doi: 10.1038/bjc.1990.78. 

19. E.M. Thomson, A. Williams, C.L. Yauk, R. 

Vincent, Overexpression of tumor necrosis factor- 

𝛼in the lungs alters immune response, matrix 

remodeling, and repair and maintenance pathways, 

Am. J. Pathol. 180 (2012) 1413–1430, doi: 

10.1016/j.ajpath.2011.12.020.  

20. D.M. Del Valle, S. Kim-Schulze, H.H. Huang, 

N.D. Beckmann, S. Nirenberg, B. Wang, et al., An 

inflammatory cytokine signature predicts COVID-

19 severity and survival, Nat. Med. 26 (2020) 1636–

1643, doi: 10.1038/s41591-020-1051-9. 

21. Ahmed Abdelhalim Yameny. Association 

between thrombocytopenia and mild infection of 

COVID-19 patients. Journal of Bioscience and 

Applied Research, 2021; 7(3): 130-134. doi: 

10.21608/jbaar.2021.200859 

22. Sabah Farouk Alabd and Ahmed Abdelhalim 

Yameny. C-Reactive Protein as a Prognostic 



Journal of Bioscience and Applied Research, 2021, Vol.7, No. 4, P.223 -228                pISSN: 2356-9174, eISSN: 2356-9182                228 
  

Indicator in COVID-19 mild infection 

Patients. Journal of Medical and Life Science, 2021; 

3(2): 38-43. doi: 10.21608/jmals.2021.240126 

23. Ahmed Abdelhalim Yameny. Ferritin as a 

biomarker of infection in COVID-19 non-

hospitalized patients. J Biosci App Res .2021;7(1): 

23- 28.  doi: 10.21608/jbaar.2021.172371 

24. Ahmed Abdelhalim Yameny. Lactate 

dehydrogenase level as a COVID-19 

biomarker. Journal of Bioscience and Applied 

Research, 2021; 7(1): 29-34. doi: 

10.21608/jbaar.2021.173662 

25. Ahmed Abdelhalim Yameny. D-dimer levels in 

COVID-19 out-hospitalized patients in 

Egypt. Journal of Medical and Life Science, 2021; 

3(1): 19-24. doi: 10.21608/jmals.2021.200216 

26. Song C-Y, Xu J, J-Q H, et al. COVID-19 early 

warning score: a multi-parameter screening tool to 

identify highly suspected patients. medRxiv 

2020:2020.03.05.20031906. 

27. Han H, Ma Q, Li C, Liu R, Zhao L, Wang W, 

Zhang P, Liu X, Gao G, Liu F, Jiang Y, Cheng X, 

Zhu C, Xia Y. Profiling serum cytokines in COVID-

19 patients reveals IL-6 and IL-10 are disease 

severity predictors. Emerg Microbes Infect. 

2020;9(1):1123–30. 

28. Zheng, H. Y., Zhang, M., Yang, C. X., Zhang, N., 

Wang, X. C., Yang, X. P et al. Elevated exhaustion 

levels and reduced functional diversity of T cells in 

peripheral blood may predict severe progression in 

COVID-19 patients. Cell Mol Immunol, 2020; 

17(5), 541-543. 

29. Mortaz, E., Tabarsi, P., Jamaati, H., Roofchayee, 

N. D., Dezfuli, N. K., Hashemian, S. M. et al. 

Increased Serum Levels of Soluble TNF-α Receptor 

Is Associated With ICU Mortality in COVID-19 

Patients. Front Immunol, 2021; 22; 12: 592727.  

30. Merza, M.Y.; Hwaiz, R.A.; Hamad, B.K.; 

Mohammad, K.A.; Hama, H.A.; Karim, A.Y. 

Analysis of cytokines in SARS-CoV-2 or COVID-

19 patients in Erbil city, Kurdistan Region of Iraq. 

PLoS ONE 2021, 16, e0250330:1–e0250330:7. 

31. Mulchandani, R.; Lyngdoh, T.; Kakkar, A.K. 

Deciphering the COVID-19 cytokine storm: 

Systematic review and meta-analysis. Eur. J. Clin. 

Investig. 2021, 51, e13429. 

32.  Huang C, Wang Y, Li X, et al. Clinical features of 

patients infected with 2019 novel coronavirus in 

Wuhan. China. Lancet. 2020; 395:497–506. 

33. Niles MA, Gogesch P, Kronhart S, Ortega 

Iannazzo S, Kochs G, Warbler Z, Anzaghe M. 

Macrophages and Dendritic Cells Are Not the Major 

Source of Pro-Inflammatory Cytokines Upon 

SARS-CoV-2 Infection. Frontiers in Immunology. 

2021 May 26; 12:1984. 

 

 

 

 


