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ABSTRACT 

Introduction: Covid – 19 caused by SARS-CoV2 was declared a global pandemic on 

March 11, 2020 by World Health Organization. Complexity of Covid – 19 diseases is 

centered on its unpredictable clinical course that can rapidly develop, causing severe 

and fatal complications. The current study was aimed to investigate association between 

levels of biomarkers with Covid– 19 disease severity to identify patients at risk of fatal 

complications.  

Materials and Method’s: A Retrospective cross-sectional Hospital based study was 

undertaken by Department of Medicine at K.J. Somaiya Medical College, Mumbai, 

India. Adult patients of more than 18 year of age who were admitted with laboratory 

confirmed diagnosis of Covid – 19 during the period of June and July 2020 were 

included in the study.  Gold-standard diagnosis of Covid – 19 is achieved through 

molecular identification of SARS-CoV-2 using nucleic acid amplification tests such as 

the reverse transcriptase quantitative polymerase chain reaction (RT-qPCR) or viral 

gene sequencing. A total of 500 patients were included, irrespective of age, gender, 

ethnicity or duration of symptoms of underlying illness. The study was approved by 

research and ethics regulatory committee of the institution. Data was collected by 

reviewing the records and of the selected patients. Data was summarized by using 

descriptive statistics. P value of < 0.05 was considered to be statistically significant.  

Results: A total of 500 patients were included in the study. The age of these patients 

ranged from 18 to 61 years with a mean of 37.8 (18.2) years. There was a male 
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preponderance with a male to female ratio of 2.6. Out of 500 patients that we have 

included in our study, 10 patients had isolated raised D –Dimer. It showed a weak 

association with severe lung involvement. During the study period, a total of 87 death 

were observed among the patients included in the study, hence a death rate of 17.4% 

was observed by the researchers.  

Conclusion: Severity of lung involvement, Assessment of levels of various biomarkers 

helps in immediate categorization of patients into risk groups.  

Key Words: Inflammatory biomarkers, COVID-19 patient 

 

INTRODUCTION 

Covid – 19 caused by SARS-CoV2 was declared a global pandemic on March 11, 2020 by 

World Health Organization. [1, 2] Complexity of Covid – 19 disease is centered on its 

unpredictable clinical course that can rapidly develop, causing severe and fatal complications. 

Due to rapid disease progression, Effective biomarkers would be helpful in screening, 

categorization of patients, their clinical management, and prevention of serious 

complications. [3] Biomarkers commonly evaluated to assess severity of Covid – 19 diseases 

are D–Dimer, serum ferritin, CRP, IL-6, LDH. D-Dimer, which is a marker of 

hypercoagulability, is degradation product of fibrin. Its elevated levels have been seen to be a 

part of the disease progression of Covid – 19. [4] As per studies, CRP in severe Covid – 19 

patients increased significantly at the initial stage, even before CT findings & is a signal of 

lung deterioration and progression. [5] LDH (isozyme 3) present in lung tissue is expected to 

be released in greater amounts in the circulation with severe Covid – 19 infections, which can 

present as a severe form of interstitial pneumonia, often evolving into acute respiratory 

distress syndrome. So raised LDH can be hallmark of the severe disease. [6] Activation of 

immune systems by this virus releases large number of cytokines, including IL-6. IL6 is a 

multi-effective cytokine with both anti-inflammatory and pro-inflammatory action [7] that 

contributes to host defense against infections but its excessive synthesis while fighting the 

virus leads to acute severe systemic inflammatory response called as cytokine storm. Role of 

its Plasma and/or bronchoalveolar levels as early biomarker of lung injury and as predictor of 

prolonged mechanical ventilation, organ dysfunctions, morbidity and mortality in lung 

diseases has been identified. [8] Ferritin which is a degradation product of haem, has been 

shown to be significantly elevated in Covid– 19 patients with poorer outcomes. [9]  

The current study was aimed to investigate association between levels of biomarkers with 

Covid– 19 disease severity to identify patients at risk of fatal complications. 

 

MATERIALS AND METHOD’S 

A Retrospective cross-sectional Hospital based study was undertaken by Department of 

Medicine at K.J. Somaiya Medical College, Mumbai, India. Adult patients of more than 18 

year of age who were admitted with laboratory confirmed diagnosis of Covid – 19 during the 

period of June and July 2020 were included in the study.  Gold-standard diagnosis of Covid – 

19 is achieved through molecular identification of SARS-CoV-2 using nucleic acid 

amplification tests such as the reverse transcriptase quantitative polymerase chain reaction 

(RT-qPCR) or viral gene sequencing. [10] A total of 500 patients were included, irrespective 
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of age, gender, ethnicity or duration of symptoms of underlying illness. The study was 

approved by research and ethics regulatory committee of the institution. 

Data was collected by reviewing the records and of the selected patients. Confidentiality of 

data was ensured by hiding the medical record number of patients from data handlers. 

Information was collected on demography, disease severity, and laboratory measurements. 

The disease severity was classified into mild to severe based on need of hospitalization or 

ICU admission. Inflammatory biomarker was sent in every patient at the time of admission 

and outcome was logged.  

Data was summarized by using descriptive statistics. P value of < 0.05 was considered to be 

statistically significant. Relative risks of various markers were calculated for development of 

severe HRCT involvement comparing those who had elevated levels of markers and those 

who did not. Relative risk was assessed for elevated D-dimer, LDH, CRP, IL-6 and ferritin 

levels against normal levels. Markers were analyzed for isolated elevations as well as for 

various combinations and results were calculated accordingly. Pearson correlation 

coefficients were calculated. 

 

RESULTS 

A total of 500 patients were included in the study. The age of these patients ranged from 18 

to 61 years with a mean of 37.8 (18.2) years. There was a male preponderance with a male to 

female ratio of 2.6. No significant association was seen between gender and severity of 

disease. Average age of patients having severe disease condition was 57.1, whereas average 

age of patients having non-severe disease was 50.5 (p value > 0.05). Hence, no significant 

association between age and severity of disease was found. Pictorial representation of 

elevated inflammatory markers with the severity of the patients has been shown in Figure 1.  

First, all these biomarkers were studied separately and Pearson correlation coefficients were 

calculated (Table 1). 

Out of 500 patients that we have included in our study, 10 patients had isolated raised D –

Dimer. It showed a weak association with severe lung involvement. Similarly, various 

combinations of raised inflammatory markers were noted among the patients. These 

combinations have been studied in detail. Their association with the severity of the disease 

has been shown in Table 2. It was observed that though none of the association was 

statistically significant, the relative risk was positive in each of the studied bio-marker. This 

can be attributed to a limited study population used in the current study. 

During the study period, a total of 87 deaths were observed among the patients included in 

the study, hence a death rate of 17.4% was observed by the researchers.  

Figure 1: Lung involvement with various combinations of bio-markers 
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Table 1: Biomarkers and their respective correlation coefficients with disease severity 

Bio-marker Correlation coefficient 

D Dimer 0.07 

Ferritin 0.65 

LDH 0.67 

IL 6 0.33 

CRP 0.24 

 

Table 2: Table showing association of various combinations of biomarkers and disease 

severity  

Raised bio-marker(s) Total no of patients Severe disease Relative risk P value 

Isolated D Dimer 10 5 7.2 > 0.05 

D Dimer + Ferritin 140 65 8.9 > 0.05 

D Dimer + LDH 75 20 6.1 > 0.05 

D Dimer + IL – 6 235 70 3.9 > 0.05 

D Dimer + CRP 295 80 4.7 > 0.05 

Isolated LDH 65 35 8.5 > 0.05 

Isolated Ferritin 280 95 7.2 > 0.05 

Isolated IL – 6 430 65 2.8 > 0.05 

Isolated CRP 375 105 5.3 > 0.05 

 

DISCUSSION 

Utility of the study is to assess the severity of Covid – 19 disease based on its correlation with 

disease severity. D- Dimer and FDP were reported to be moderately/ markedly elevated in all 
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SARS-CoV-2 deaths, suggestive of activation of coagulation processes reaching its peak in 

DIC. Such patients may evolve to sepsis, which is one of the most common causes of DIC. 

[3] Ferritin is a key mediator of immune dysregulation that contributes to cytokine storm and 

it has been reported that fatal outcomes by Covid – 19 are accompanied by cytokine storm. 

Thereby those with elevated ferritin have high probability to experience serious 

complications. [11] Our study shows association of raised D – Dimer with Ferritin in 

combination with disease severity when compared to combination of D – Dimer with other 

inflammatory markers like LDH, CRP or isolated D – Dimer CRP is a non-specific acute-

phase protein induced by IL-6 in liver and sensitive biomarker of inflammation, infection, 

and tissue damage. [12] Studies showed that it increased significantly in severe Covid – 19 

patients at the initial stage, which is a signal of lung deterioration and disease progression. 

[13] Our study confirms clinical utility of CRP levels as an indicator for severe disease and 

progressive inflammation. [14] LDH, which acts as non-specific indicator of cellular death 

[15], is present in lung tissue (isozyme 3) released in large amounts in circulation in patients 

with severe Covid – 19 infections present as severe form of interstitial pneumonia, often 

evolving into acute respiratory distress syndrome. [11] There is significant association of 

isolated levels of LDH, CRP and ferritin with severity of lung involvement. IL-6, which is a 

major pro-inflammatory mediator for induction of acute phase response its value as a 

prognostic biomarker in sepsis and various acute organ injuries has been extensively 

investigated. [14]  

 

CONCLUSION 

Based on the significant association with severity of lung involvement, Assessment of levels 

of various biomarkers help in immediate categorization of patients into risk groups following 

diagnosis, to ensure optimal resource allocation, especially in places where HRCT facilities 

are not readily available.  

 

REFERENCES 

1. WHO. Coronavirus disease (Covid - 19) outbreak. 2020. 

https://www.who.int/emergencies/diseases/novel-coronavirus-2019 

2. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A novel coronavirus from 

patients with pneumonia in China, 2019. N Engl J Med. 2020; 382 (8): 727-733. 

3. Ponti G, Maccaferri M, Cristel R, Tomasi A and Ozben T. Biomarkers associated with 

Covid - 19 disease progression, Critical Reviews in Clinical Laboratory Sciences. 2020; 

57(6):389-399. 

4. Hai-Han Y, Chuan Q, Man C, Wei W and Dai-Shi T. D - Dimer level is associated with 

the severity of Covid – 19. Thromb Res. 2020; 195: 219-225. 

5. Tan C, Huang Y, Shi F, Tan K, Ma QT and Chen Y. C Reactive protein correlates with 

computed tomographic findings and predicts severe Covid – 19 early. Wiley Periodicals, 

Inc.J Med Virol. 2020; 92:856-862. 

6. Michael HB, Gaurav A, Johnny W, Stefanie B, Jens V and Plebanig M. Lactate 

dehydrogenase levels predict coronavirus disease 2019 (Covid– 19) severity and 

mortality: A pooled analysis; American Journal of Emergency Medicine. 2020; 38:1722-

1726. 

https://www.who.int/emergencies/diseases/novel-coronavirus-2019


European Journal of Molecular & Clinical Medicine 

   

ISSN 2515-8260 Volume 9, Issue 4, Summer 2022 
 

2585 
 

7. Chi Z, Zhao W, Jia WL, Hong Z and Gui-Qiang W. Cytokine release syndrome in severe 

Covid– 19: interleukin-6 receptor antagonist tocilizumab may be the key to reduce 

mortality; International Journal of Antimicrobial Agents. 2020; 105954.  

8. Huan H, Qingfeng M, Cong L, Rui L, Li Z and Wei W. Profiling serum cytokines in 

Covid– 19 patients reveals IL-6 and IL-10 are disease severity predictors; Emerging 

Microbes and Infections. 2020; 9(1): 1123-1130. 

9. Cooper ID, Crofts CAP, DiNicolantonio JJ, Malhotra A, Elliott B, Kyriakidou Y, et al. 

Relationships between hyperinsulinaemia, magnesium, vitamin D, thrombosis and 

Covid– 19:rationale for clinical management. Open Heart 2020; 7: e001356. 

10. Laboratory testing for coronavirus disease 2019 (Covid–19) in suspected human cases: 

interim guidance, 2 March 2020. 2020, World Health Organization. 

11. Evidence based Medicine Consult; Lab Test: C-Reactive Protein, CRP (Serum) Level; 

11/22/2020; Lab Test: C-Reactive Protein, CRP (Serum) Level (ebmconsult.com) 

12. Manuel V and Christian CR. Ferritin levels and Covid -19. Pan American journal of 

Public Health. 2020; (44): e72.  

13. Ran Y, Xiang L, Huan L, Yanling Z, Xianxiang Z, Qiuxia X, et al. Chest CT Severity 

Score: An Imaging Tool for Assessing Severe Covid – 19. Radiology: Cardiothoracic 

Imaging.2020; 2(2). 

14. Fang L, Lin L, MengDa X, Juan W, Ding L, YuSi Z, et al. Prognostic value of 

interleukin-6, C-reactive protein, and procalcitonin inpatients with Covid – 19. J Clin 

Virol. 2021; 127: 104370. 

15. Soraya GV and Ulhaq ZS. Crucial laboratory parameters in Covid–19 diagnosis and 

prognosis. Med Clin (Barc). 2022; 155(4): 143–151. 


