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INTRODUCTION 

• Globally, by 2 November 2021, there have 

been 246,951,274 confirmed cases of COVID-19, 

including 5,004,855 deaths, reported to WHO. 

During the week 25 to 31 October 2021, a slight 

upward trend (3% increase) in new weekly cases 

was observed, with just over 3 million new cases 

reported. New weekly deaths increased by 8% as 

compared with the previous week, with over 50 000 

new fatalities. The observed rise in new weekly 

deaths has been mainly driven by the South-East 

Asia Region.
[4]

 

 

• COVID-19 patients at disease onset presented with 

fever, non-productive cough, and myalgia, fatigue. 

In severe cases they presented with dyspnoea as, 

pneumonia, acute respiratory distress syndrome, 

myocarditis, and multiple organ failure.
[5,6]

 RT PCR 

from nasopharyngeal swab or BAL is the gold 

standard for diagnosis of COVID19.
[7,8]

  

 

• A unique finding associated with SARS-CoV-2 

infection was a decline of eosinophil levels 

(eosinopenia)
[17,18,19,20,21] 

and rise in inflammatory 

markers like CRP.
[10,11,12,13,14,15,16,]

 Eosinophils are 

circulating and leukocytes in tissues that have potent 

proinflammatory effect in number of diseases. 

Eosinophils have been shown to have various other 

functions, including immunoregulation and antiviral 

activity. 

 

• Meta-analysis and meta-regression studies revealed 

significant relationship between IL-6 and COVID-

19 severity, independent of age and sex.
[18] 

Coronaviruses were found to activate excessive and 

dysregulated host immune responses that contribute 

to the development of acute respiratory distress 

syndrome (ARDS).
[19,20] 

Autopsy analyses of 

patients with Covid‐19 with ARDS revealed 

hyperactivation of cytotoxic T‐cells, with high 

concentrations of cytotoxic granules.
[21] 

Reports 

describing the immunological profile of critically ill 
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ABSTRACT 

• Coronaviruses are enveloped viruses. Inside the envelope, nucleocapsid proteins (N protein) are wrapped with 

a single-stranded, non-segmented, positive-sense RNA.
[1]

 Coronaviruses are a large family of viruses that are 

known to cause illness ranging from the common cold to more severe diseases such as Middle East 

Respiratory Syndrome (MERS) and Severe Acute Respiratory Syndrome (SARS).
[2]

 A novel coronavirus 

(COVID-19) was identified in 2019 in Wuhan, China. This is a new coronavirus that has not been previously 

identified in humans. The SARS-CoV-2 is currently causing the worldwide outbreak of infection (COVID-

19).
[2,3]

 

• Due to high contagious power of the disease rapid and accurate diagnostic tools are required to rapidly identify 

potentially infected patients and that will help to manage moderate to severe symptomatic patients. Hence we 

conducted a restrospective study to assess role of Eosinophil count and CRP levels in diagnosing covid19 

when highly suspicious and its prognostic significance and role in assessing severity of illness. 

 

KEYWORDS - covid 19, high contagious power, accurate diagnostic tool, rapidly identify, Eosinophils, CRP, 
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patients with Covid‐19 suggest hyperactivation of 

the humoral immune pathway—including 

interleukin (IL)‐6—as a critical mediator for 

respiratory failure, shock, and multiorgan 

dysfunction.  

 

• Meta‐analysis of available data indicates that such 

increased levels are significantly associated with 

adverse clinical outcomes, including ICU admission, 

ARDS, and death.
[21] 

The development of cytokine 

release syndrome (CRS) is the pathologic cause for 

disease progression of severe Covid‐19, 

characterizing this dysregulation of host immune 

responses. Patients with complicated forms of 

Covid‐19 had nearly threefold higher serum IL‐6 

levels than those with noncomplicated disease.
[26]

 

 

• CRP has a functional role in inflammatory processes 

in general. It is well established that CRP is an acute 

marker of inflammation and that its concentration 

increases in circulation during inflammatory events. 

CRP is deposited at sites of inflammation and tissue 

damage in both naturally occurring and experimental 

conditions. CRP is the principal downstream 

mediator of the acute-phase response following an 

inflammatory event and is primarily synthesized by 

IL-6-dependent hepatic biosynthesis.
[25]

 Thus, there 

is relation between rise in CRP levels and IL 6 in 

diagnosing and assessing progress of covid 19 

illness. However, IL-6 is not routinely available or is 

costly, but being linked to CRP makes CRP a better 

candidate tool for front-line hospital usage. 

 

OBJECTIVES OF THE STUDY 

 To assess the significance of eosinophils and CRP 

levels on day of admission for diagnosing the illness 

and its severity. 

 To find the correlation between eosinophils and 

CRP levels at day of admission and after one week 

of admission 

 

MATERIALS AND METHODS 

This is a retrospective observational cross-sectional 

study conducted on patients admitted in covid wards and 

ICU s under Department of General Medicine, 

Kempegowda institute of medical sciences, Bangalore 

Karnataka.110 patients who were admitted with COVID 

19 RTPCR positive during a period of 3 months were 

included in the study. They were examined clinically and 

categorized as a,b,c based on severity of illness and 

routine blood investigation and inflammatory markers 

were sent and data collected and analysed progression of 

illness based on the markers. 

 

DATA COLLECTION  
Data of patients that includes age, sex, comorbidities, 

RTPCR for COVID 19,. Patients were monitored daily 

and categorised  patients based on severity of illness, in 

to category A B and C. Routine blood investigations and 

were sent and chest xray taken. Complete haemogram 

(assessing eosinophils on day 1 and 7), CRP levels on 

day 1 and 7 collected. 

 

OUTCOME MEASURES The correlations between 

Eosinophils and CRP on day 1 and 7  to each other and 

their variations on each day with change in severity of 

illness assessed by daily monitoring the patients 

saturation levels, xray etc and daily categorisation of 

patients. 

 

STATISTICAL ANALYSIS 

Statistical Package for Social Sciences [SPSS] for 

Windows Version 22.0 Released 2013. Armonk, NY: 

IBM Corp., used to perform statistical analyses. 

 

Descriptive Statistics 

Descriptive analysis of all the explanatory and outcome 

parameters were done using frequency and proportions 

for categorical variables, whereas in Mean & SD for 

continuous variables.  

 

Inferential Statistics 
Kruskal Wallis Test followed by Mann Whitney Post hoc 

Test was used to compare the mean Eosinophil count and 

CRP levels based on the severity of disease on Day 1 & 

Day 7. 

 

Mann Whitney Test was used to compare the mean 

Eosinophil count and CRP levels based on the Survival 

status of patients on Day 1 & Day 7. 

 

Spearman's correlation test to assess the relationship 

between Eosinophil count and CRP levels on Day 1 & 7 

among Survivors and Non-Survivors.  

 

ROC Curve analysis was performed for Eosinophil count 

& CRP levels on day 1 for determining the cut-off 

between Survivors and Non-Survivors and also to 

compare the ROC Curves of the same at Day 1 & Day 7. 

The level of significance was set at P<0.05. 

 

RESULTS 

Age group includes 21-90 years .59.5 % males 
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63.1 % were non-survivors and all belong to category C. 

 

 
 

Day1 eosinophil count of non survivors were lower than 

lower limit of normal, compared to survivors and it 

further decreased on day 7 and vice versa for CRP and is 

statistically significant with p<0.001. Spearmann 

correlation showed negative correlation between CRP on 

day 1&7 and eosinophil for non survivors which is 

statistically significant. 

 

 
 

ROC curve analysis on day 1 for detecting cutoff for 

survivors and non survivors showed  CRP cutoff 5 have 

good sensitivity and specificity than eosinophil cut off of 

0.2 % and both are statistically significant. AUC showed 

predictive accuracy of crp7 >e7>crp1>e1. 
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DISCUSSION 

Eosinophil count and CRP levels were used in many 

studies for assessing the severity illness but only a few 

studies were available regarding which is more reliable 

in diagnosing and in assessing the prognosis of patients 

based on the values on day of admission and on follow 

up days. 

 

In our study it is observed that Eosinophil count and 

CRP can be used for diagnosis of COVID 19 suspected 

cases with high CRP being more statistically significant 
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than eosinopenia on day1.As the severity of illness 

increases, CRP increase to more than 5 and eosinophil 

count decreases to less than 0.2 percent in non survivors 

and thus helps in assessing prognosis and severity of 

illness. Predictive accuracy of CRP on day 7 greater than 

that of day 1 CRP levels and that of eosinophils on day 1 

&2 in assessing severity of illness. In conclusion, 

Eosinophil levels and CRP are reliable markers for 

predictions in COVID 19 illness.  

 

RESULT 

CRP and eosinophil levels can be used as diagnostic and 

prognostic markers in COVID 19 illness and cut off 

values for both parameters can be used to assess the 

severity of illness on day of admission and thus helps in 

prognosis. 

 

Limitation of study-Retrospective analysis and study 

conducted with limited number of patients in single 

institute. Need the study to be conducted in large 

population as COVID 19 infection is  persisting in 

community and still have the propensity for pandemic. 

 

BUDGET AND PROPOSED FUNDING 
This research did not receive any specific grant from 

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

profit sectors." 

 

NO CONFLICT OF INTEREST 

ETHICAL CONSIDERATIONS 

The work has been approved by the appropriate ethical 

committees related to KIMS bangalore on February 2021 

in which it was performed and that subjects gave 

informed consent to the work.  

1. There was no financial burden on the patients as the 

said investigations are part of normal protocol for 

COVID 19 patients. 

 

AUTHOR CONTRIBUTION 

Dr Diana David Conceptualization, Methodology, 

Software, Data curation, Writing- Original draft 

preparation, investigation,reviewing. Dr Rajeev H 

Visualization, Supervision, and Editing. 

 

REFERENCES 
1. Fehr A.R., Perlman S. Coronaviruses: an overview 

of their replication and pathogenesis. Methods Mol 

Biol., 2015; 1282: 1–23. [PMC free 

article] [PubMed] [Google Scholar] 

2. Tay M.Z., Poh C.M., Renia L., MacAry P.A., Ng 

L.F.P. The trinity of COVID-19: immunity, 

inflammation and intervention. Nat Rev Immunol., 

2020; 20: 363–374. [PMC free 

article] [PubMed] [Google Scholar] 

3. Coronaviridae Study Group of the International 

Committee on Taxonomy of V The species Severe 

acute respiratory syndrome-related coronavirus: 

classifying 2019-nCoV and naming it SARS-CoV-

2. Nat Microbiol., 2020; 5: 536–544. [PMC free 

article] [PubMed] [Google Scholar] 

4. WHO COVID-19 Weekly Epidemiological Update 

Edition 64, published 2 November 2021. 

5. Cascella M, Rajnik M, Cuomo A, Dulebohn SC, 

Napoli RD. Treasure Island, FL: StatPearls 

Publishing; [Mar; 2020 ]. 2020. Features, Evaluation 

and Treatment Coronavirus (COVID-19) [Google 

Scholar] 

6. Unique epidemiological and clinical features of the 

emerging 2019 novel coronavirus pneumonia 

(COVID-19) implicate special control measures 

[Epub ahead of print] [Mar;2020 ]; Wang Y, Wang 

Y, Chen Y, Qin Q. J Med Virol. 2020 [PMC free 

article] [PubMed] [Google Scholar 

7. Coronaviruses: an overview of their replication and 

pathogenesis. Fehr AR, Perlman S. Methods Mol 

Biol., 2015; 1282: 1–23. [PMC free 

article] [PubMed] [Google Scholar] 

8. Coronaviruses: an overview of their replication and 

pathogenesis. Fehr AR, Perlman S. Methods Mol 

Biol., 2015; 1282: 1–23. [PMC free 

article] [PubMed] [Google Scholar] 

9. Chest CT findings in 2019 novel coronavirus (2019-

nCoV) infections from Wuhan, China: Key points 

for the radiologist. Kanne JP. Radiology., 2020; 295: 

16–17. [PMC free article] [PubMed] [Google 

Scholar 

10. Danwang C, Entomb F T, Neck J R, Wound D, 

Robert A, Nubian J.J. A meta-analysis of potential 

biomarkers associated with severity of coronavirus 

disease 2019 (COVID-19). Biomark Res., 2020; 8: 

37. https://doi.org/10.1186/s40364-020-00217-0 

PMID: 32879731  

11. Bannaga AS, Tabuso M, Farrugia A, Chandrapalan 

S, Somal K, Lim VK, et al. C-reactive protein and 

albumin association with mortality of hospitalised 

SARS-CoV-2 patients: A tertiary hospital 

experience. Clin Med., 2020; 20: 463–467. 

https://doi.org/10.7861/clinmed.2020-0424 PMID: 

32934038  

12. Valerio L, Ferrazzi P, Sacco C, Ruf W, Kucher N, 

Konstantinides SV, et al. Course of D-Dimer and 

CReactive Protein Levels in Survivors and 

Nonsurvivors with COVID-19 Pneumonia: A 

Retrospective Analysis of 577 Patients. Thromb 

Haemost., 2021; 121: 98–101. 

https://doi.org/10.1055/s-0040- 1721317 PMID: 

33212544  

13. Herold T, Jurinovic V, Arnreich C, Lipworth BJ, 

Hellmuth JC, von Bergwelt-Baildon M, et al. 

Elevated levels of IL-6 and CRP predict the need for 

mechanical ventilation in COVID-19. J Allergy Clin 

Immunol., 2020; 146: 128–136.e4. 

https://doi.org/10.1016/j.jaci.2020.05.008 PMID: 

32425269  

14. Wang L. C-reactive protein levels in the early stage 

of COVID-19. Med Mal Infect., 2020; 50: 332–334. 

https://doi.org/10.1016/j.medmal.2020.03.007 

PMID: 32243911  

15. Tan C, Huang Y, Shi F, Tan K, Ma Q, Chen Y, et al. 

C-reactive protein correlates with computed 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385/
https://www.ncbi.nlm.nih.gov/pubmed/25720466
https://scholar.google.com/scholar_lookup?journal=Methods+Mol+Biol&title=Coronaviruses:+an+overview+of+their+replication+and+pathogenesis&author=A.R.+Fehr&author=S.+Perlman&volume=1282&publication_year=2015&pages=1-23&pmid=25720466&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7187672/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7187672/
https://www.ncbi.nlm.nih.gov/pubmed/32346093
https://scholar.google.com/scholar_lookup?journal=Nat+Rev+Immunol&title=The+trinity+of+COVID-19:+immunity,+inflammation+and+intervention&author=M.Z.+Tay&author=C.M.+Poh&author=L.+Renia&author=P.A.+MacAry&author=L.F.P.+Ng&volume=20&publication_year=2020&pages=363-374&pmid=32346093&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7095448/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7095448/
https://www.ncbi.nlm.nih.gov/pubmed/32123347
https://scholar.google.com/scholar_lookup?journal=Nat+Microbiol&title=The+species+Severe+acute+respiratory+syndrome-related+coronavirus:+classifying+2019-nCoV+and+naming+it+SARS-CoV-2&volume=5&publication_year=2020&pages=536-544&pmid=32123347&
https://scholar.google.com/scholar?q=Features,+Evaluation+and+Treatment+Coronavirus+(COVID-19)+3+2020+Cascella+M+Rajnik+M+Cuomo+A+Dulebohn+SC+Napoli+RD+Treasure+Island,+FL+StatPearls+Publishing+2020+https://www.ncbi.nlm.nih.gov/books/NBK554776/+
https://scholar.google.com/scholar?q=Features,+Evaluation+and+Treatment+Coronavirus+(COVID-19)+3+2020+Cascella+M+Rajnik+M+Cuomo+A+Dulebohn+SC+Napoli+RD+Treasure+Island,+FL+StatPearls+Publishing+2020+https://www.ncbi.nlm.nih.gov/books/NBK554776/+
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7228347/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7228347/
https://www.ncbi.nlm.nih.gov/pubmed/32134116
https://scholar.google.com/scholar_lookup?journal=J+Med+Virol&title=Unique+epidemiological+and+clinical+features+of+the+emerging+2019+novel+coronavirus+pneumonia+(COVID-19)+implicate+special+control+measures+%5bEpub+ahead+of+print%5d&publication_year=2020&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385/
https://www.ncbi.nlm.nih.gov/pubmed/25720466
https://scholar.google.com/scholar_lookup?journal=Methods+Mol+Biol&title=Coronaviruses:+an+overview+of+their+replication+and+pathogenesis&volume=1282&publication_year=2015&pages=1-23&pmid=25720466&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385/
https://www.ncbi.nlm.nih.gov/pubmed/25720466
https://scholar.google.com/scholar_lookup?journal=Methods+Mol+Biol&title=Coronaviruses:+an+overview+of+their+replication+and+pathogenesis&volume=1282&publication_year=2015&pages=1-23&pmid=25720466&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7233362/
https://www.ncbi.nlm.nih.gov/pubmed/32017662
https://scholar.google.com/scholar_lookup?journal=Radiology&title=Chest+CT+findings+in+2019+novel+coronavirus+(2019-nCoV)+infections+from+Wuhan,+China:+Key+points+for+the+radiologist&volume=295&publication_year=2020&pages=16-17&pmid=32017662&
https://scholar.google.com/scholar_lookup?journal=Radiology&title=Chest+CT+findings+in+2019+novel+coronavirus+(2019-nCoV)+infections+from+Wuhan,+China:+Key+points+for+the+radiologist&volume=295&publication_year=2020&pages=16-17&pmid=32017662&


www.ejpmr.com          │         Vol 11, Issue 3, 2024.          │         ISO 9001:2015 Certified Journal         │ 

David et al.                                                                      European Journal of Pharmaceutical and Medical Research 

399 

tomographic findings and predicts severe COVID-

19 early. J Med Virol., 2020; 92: 856–862. 

https://doi.org/ 10.1002/jmv.25871 PMID: 

32281668  

16. Luo X, Zhou W, Yan X, Guo T, Wang B, Xia H, et 

al. Prognostic Value of C-Reactive Protein in 

Patients With Coronavirus 2019. Clin Infect Dis., 

2020; 71: 2174–2179. 

https://doi.org/10.1093/cid/ciaa641 PMID: 

32445579 

17. Coomes EA, Haghbayan H: Interleukin-6 in Covid-

19: a systematic review and meta-analysis. Rev Med 

Virol. 2020, 30:1-9. 10.1002/rmv.2141 

18. Du Y., Tu L., Zhu P. Clinical features of 85 fatal 

cases of COVID-19 from wuhan: a retrospective 

observational study. Am J Respir Crit Care 

Med., 2020; 201: 1372–1379. [PMC free 

article] [PubMed] [Google Scholar] 

19. Lindsley A.W., Schwartz J.T., Rothenberg M.E. 

Eosinophil responses during COVID-19 infections 

and coronavirus vaccination. J Allergy Clin 

Immunol., 2020; 146: 1–7. [PMC free 

article] [PubMed] [Google Scholar]  

20. Xu Z, Shi L, Wang Y, et al. Pathological findings of 

COVID‐19 associated with acute respiratory distress 

syndrome. Lancet Respir Med., 2020; 8: 

420‐422. [PMC free article] [PubMed] [Google 

Scholar] 

21. Jesenak M., Banovcin P., Diamant Z. COVID-19, 

chronic inflammatory respiratory diseases and 

eosinophils - observationsfrom reported clinical case 

series. Allergy., 2020; 75:                                  

1819–1822. [PubMed] [Google Scholar] 

22. Zhang J.J., Dong X., Cao Y.Y. Clinical 

characteristics of 140 patients infected with SARS-

CoV-2 in Wuhan, China. Allergy., 2020; 75:    

1730–1741. [PubMed] [Google Scholar] 

23. Qian G.Q., Yang N.B., Ding F. Epidemiologic and 

clinical characteristics of 91 hospitalized patients 

with COVID-19 in zhejiang, China: a retrospective, 

multi-centre case series. QJM., 2020; 113:          

474–481. [PMC free article] [PubMed] [Google 

Scholar] 

24. Szalai AJ, van Ginkel FW, Dalrymple SA, Murray 

R, McGhee JR, Volankis JE. Testosterone and IL-6 

requirements for human C-reactive protein gene 

expression in transgenic mice. J Immunol, (1998); 

160(11): 5294–9. [PubMed] [Google Scholar]  

25. Elshazli RM, Toraih EA, Elgaml A. et al. Diagnostic 

and prognostic value of hematological and 

immunological markers in COVID-19 infection: a 

meta-analysis of 6320 patients. PloS One, 2020; 15: 

e0238160. [PMC free article] [PubMed] [Google 

Scholar]  

https://dx.doi.org/10.1002/rmv.2141?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/rmv.2141?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/rmv.2141?utm_medium=email&utm_source=transaction
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7258652/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7258652/
https://www.ncbi.nlm.nih.gov/pubmed/32242738
https://scholar.google.com/scholar_lookup?journal=Am+J+Respir+Crit+Care+Med&title=Clinical+features+of+85+fatal+cases+of+COVID-19+from+wuhan:+a+retrospective+observational+study&author=Y.+Du&author=L.+Tu&author=P.+Zhu&volume=201&publication_year=2020&pages=1372-1379&pmid=32242738&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7194727/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7194727/
https://www.ncbi.nlm.nih.gov/pubmed/32344056
https://scholar.google.com/scholar_lookup?journal=J%C2%A0Allergy+Clin+Immunol&title=Eosinophil+responses+during+COVID-19+infections+and+coronavirus+vaccination&author=A.W.+Lindsley&author=J.T.+Schwartz&author=M.E.+Rothenberg&volume=146&publication_year=2020&pages=1-7&pmid=32344056&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7164771/
https://pubmed.ncbi.nlm.nih.gov/32085846
https://scholar.google.com/scholar_lookup?journal=Lancet+Respir+Med&title=Pathological+findings+of+COVID%E2%80%9019+associated+with+acute+respiratory+distress+syndrome&volume=8&publication_year=2020&pages=420-422&pmid=32085846&
https://scholar.google.com/scholar_lookup?journal=Lancet+Respir+Med&title=Pathological+findings+of+COVID%E2%80%9019+associated+with+acute+respiratory+distress+syndrome&volume=8&publication_year=2020&pages=420-422&pmid=32085846&
https://www.ncbi.nlm.nih.gov/pubmed/32369190
https://scholar.google.com/scholar_lookup?journal=Allergy&title=COVID-19,+chronic+inflammatory+respiratory+diseases+and+eosinophils+-+observationsfrom+reported+clinical+case+series&author=M.+Jesenak&author=P.+Banovcin&author=Z.+Diamant&volume=75&publication_year=2020&pages=1819-1822&pmid=32369190&
https://www.ncbi.nlm.nih.gov/pubmed/32077115
https://scholar.google.com/scholar_lookup?journal=Allergy&title=Clinical+characteristics+of+140+patients+infected+with+SARS-CoV-2+in+Wuhan,+China&author=J.J.+Zhang&author=X.+Dong&author=Y.Y.+Cao&volume=75&publication_year=2020&pages=1730-1741&pmid=32077115&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7184349/
https://www.ncbi.nlm.nih.gov/pubmed/32181807
https://scholar.google.com/scholar_lookup?journal=QJM&title=Epidemiologic+and+clinical+characteristics+of+91+hospitalized+patients+with+COVID-19+in+zhejiang,+China:+a+retrospective,+multi-centre+case+series&author=G.Q.+Qian&author=N.B.+Yang&author=F.+Ding&volume=113&publication_year=2020&pages=474-481&pmid=32181807&
https://scholar.google.com/scholar_lookup?journal=QJM&title=Epidemiologic+and+clinical+characteristics+of+91+hospitalized+patients+with+COVID-19+in+zhejiang,+China:+a+retrospective,+multi-centre+case+series&author=G.Q.+Qian&author=N.B.+Yang&author=F.+Ding&volume=113&publication_year=2020&pages=474-481&pmid=32181807&
https://pubmed.ncbi.nlm.nih.gov/9605127
https://scholar.google.com/scholar_lookup?journal=J+Immunol&title=Testosterone+and+IL-6+requirements+for+human+C-reactive+protein+gene+expression+in+transgenic+mice&author=AJ+Szalai&author=FW+van+Ginkel&author=SA+Dalrymple&author=R+Murray&author=JR+McGhee&volume=160&issue=11&publication_year=1998&pages=5294-9&pmid=9605127&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7446892/
https://pubmed.ncbi.nlm.nih.gov/32822430
https://scholar.google.com/scholar_lookup?journal=PloS+One&title=Diagnostic+and+prognostic+value+of+hematological+and+immunological+markers+in+COVID-19+infection:+a+meta-analysis+of+6320+patients&volume=15&publication_year=2020&pages=e0238160&pmid=32822430&
https://scholar.google.com/scholar_lookup?journal=PloS+One&title=Diagnostic+and+prognostic+value+of+hematological+and+immunological+markers+in+COVID-19+infection:+a+meta-analysis+of+6320+patients&volume=15&publication_year=2020&pages=e0238160&pmid=32822430&

