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Abstract 

Introduction: COVID-19 is caused by SARS-CoV-2, was identified in China in Wuhan city. Since then, the novel coronavirus started to be 

compared to influenza. The inflammatory biomarkers are associated with severity of COVID-19 patients. Hence the aims of the study was to 

evaluate the association between COVID-19 and inflammatory biomarkers such as IL-6, CRP, ferritin & LDH. Materials and Methods: For this 

retrospective study we have included 433 confirmed covid -19 patients admitted in Muzaffarnagar Medical College & Associated Hospital, 
Muzaffarnagar. After Covid-19 pandemic this hospital changed to covid hospital and all the investigation including biochemical biomarkers were 

done in the central biochemistry lab of Muzaffarnagar Medical College itself.  Results: We analyzed the biochemical biomarkers on covid-19 

patients admitted in non-ICU, ICU & patients who are on intubation. In our study we found a significant association between severity of covid-19 
and the biochemical indices. Conclusion: In this study we found elevated serum levels of CRP, LDH, IL-6, and ferritin in covid-19 patients. The 

increases in these biomarkers were more in the patient who are on intubation. 
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Introduction  
 
In 2019 December end, a novel corona virus, responsible for the 

severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 

was first identified in Wuhan, China[1]. Its rapid spread and 
progression and lack of specific therapeutic strategy resulted in an 

epidemic [2]. It is highly infectious and even asymptomatic patients 

may also become the carrier for this virus [3].In February 2020, 
World Health Organization announced that the disease caused by 

SARS-CoV-2 was coronavirus disease 2019 (COVID-19). The 
COVID-19 patients have clinical manifestations, like pharyngalgia, 

fever, cough, fatigue, anorexia, headache, diarrhea, nausea or 

vomiting, dyspnea [4], even acute respiratory distress syndrome 
(ARDS) and the infected severe patients and had to been admitted to 

the intensive care unit. The Covid- 19 infected patients who have 

other chronic disease like Diabetes, Hypertension have higher 
mortality rate. Most of the Covid -19 patients were mild in the early 

days; some patients progressed rapidly to acute respiratory failure, 

metabolic acidosis, septic shock, ARDS or death. Early identification 
of risk factors for critical patients could facilitate appropriate 

supportive care and thus reduce the mortality [5]. A researcher in 

their study confirmed that COVID-19 have altered neutrophil count, 

lymphocyte count, and other biochemical biomarkers like CRP, D-

dimer etc [6]. Increased inflammation-related indicators were found  
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in patients with COVID-19, including erythrocyte sedimentation rate 

(ESR), interleukin-6 and C-reactive protein (CRP) [7]. In addition to 

the incidence and transmission of covid-19, the clinical 
characteristics and fatality rate of the patients, especially severely ill 

patients, have been a concern. There are many studies which have 

been reported the clinical manifestations and blood biochemical 
markers of covid-19 patients [8-10]. However, the study on 

relationship between disease severities and clinical and biochemical 
features in patients with COVID-19 are limited. Hence the aim of our 

study was to evaluate the association between severity of disease and 

biochemical markers like CRP, IL-6 etc. 
Materials and method 

The present study was carried out in the Department of Biochemistry 

and associated Laboratory, Muzaffarnagar Medical College and 
Hospital Muzaffarnagar from August 2020 to December 2020. After 

corona epidemic, earlier the associated Hospital converted into Covid 

-19 Hospital for asymptomatic patients. Later on, level-2 and Level-3 
patients of Muzaffarnagar region were admitted in this Hospital. The 

blood sample were drawn by the trained doctor and nurses under 

complete precaution and guideline given ICMR. Than sample were 

sent to the central biochemistry laboratory for further investigation. 

After taking proper protection including facemask, PPEkit, gloves, 

the sample were run and the readings were noted.  
Inclusion Criteria:We included all the diagnosed symptomatic 

Covid -19 patients.The test for covid -19 (RT-PCR) were done at 

district hospital Muzaffarnagar, and then all the covid-19 positive 
patients were shifted to the Muzaffarnagar Medical College and 

Associated Hospital.  

Parameters Measured: 

Following parameters were measures on Covid-19 serum. 
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Ferritin, quantitative CRP and IL-6 were measures by fully automatic 

chemistry analyzer (Access-2) and LDH were measured by AU 480 
analyzer. 

 Statistical Analysis: Data analysis was performed by using SPSS 

version-20. Sample size and the need for reliable markers for disease 
severity, the continuous variables were transformed into categorical 

variables. 

Results 

In our study we have enrolled 433 confirmed covid-19 patients. All 

the patients were ¥ 18 years of age. Out of 433 patients, 255 patients 

were male and 178 were female. In the studied subjects, the 
prevalence of HTN, diabetes, CKD, COPD and Cardiac Disease were 

38%, 30%, 15%. 17% & 28% respectively (Table-1). Distribution of 

patients in non-ICU, ICU and Intubation on the basis of severity were 
depicted in table no-1. 

In the present study the mean value of IL-6, Ferritin, CRP & LDH 

were found to be increased in covid patients and the increase in these 
parameters were more in the patients who are on intubation. (Table-

2).  

Table -3 represent the mean and SD of biochemical indices in non-
ICU, ICU and intubation patients. Out of 433 subjects, 335 patients 

were from non-ICU ward, 58 patients from ICU ward and 40 patients 

were on intubation.   

Table 1:Comorbities in Covid patients. 

Characteristic No. Of Subject  Non-ICU Admitted 

Patients 

ICU Admitted Patients Intubation Patients 

 

Sex 

Male (59%) 255 200 30 25 

Female (41%) 178 135 28 15 

Hypertension (38%) 165 110 35 20 

Diabetes (30%) 130 97 18 15 

Cardiac Disease (28%) 121 88 13 20 

COPD (17%) 74 28 10 25 

Chronic Kidney Disease(15%) 65 25 23 17 

 

Table 2:Biochemical Indices of studied subjects (N=433) 

Parameters Mean ±SD 

IL-6 (</1.8 pg/ml) 11.74 ± 4.10 

Ferritin (10 to 250 ng/ml) 494.11 ± 251.04 

CRP (<5.0 mg/ml) 122.21 ± 57.72 

LDH (140-270 IU/L) 558.84 ± 272.10 

 
 

Table  3: Biomarkers in Non-ICU, ICU admitted and in Intubation Patients 

Parameters Non-ICU Admitted Patients(335) ICU Admitted Patients(58) Intubation Patients(40) 

IL-6 (</1.8 pg/ml) 10.36 ± 3.59 13.74 ± 2.56 17.51 ± 3.16 

Ferritin (10-250 ng/ml) 410.79 ± 171.52 630.09 ± 200.21 994.83 ± 207.98 

CRP (<5.0 mg/ml) 105.31 ± 43.00 155.12 ± 46.22 216.05 ± 69.70 

LDH (140-270 IU/L) 451.21 ± 162.51 811.03 ± 166.55 1094.55 ± 254.64 

 

Discussion 

Corona virus is rapidly spreading worldwide increasing the health 

care burden. The disease ranging from asymptomatic to severe 

condition with development of acute respiratory failure makes. It is 
important to collect data from patient to determine the patient 

condition and to predict complications timely.[11]There is a 

significant increase in Inflammatory cytokines and biomarkers such 
as IL-2, IL-6, IL-7, granulocyte-colony stimulating factor, 

macrophage inflammatory protein 1-α tumor necrosis factor-α (TNF-

α), CRP, ferritin, PCT, and D-dimer is elevated in hyperinflammation 
phase of covid-19 and this may lead to the severe manifestation of 

cytokine storm. Excessive hyperinflammation may cause 

cardiopulmonary collapse and multi-organ failure.[12, 13]. 
Estimation of biochemical parameters and biomarkers are the 

quantitative measurements that represent the pathophysiology of 

disease and help clinicians in recognizing the severity of disease.In 

our study, we have enrolled 433 covid patients and found the 

increased levels of CRP & IL-6 in all the Covid-19 patients admitted 

in the Covid hospital. The increase in these parameters were more in 
Intubation patient as compared to non-ICU and ICU patients 

suggesting the severity of intubation patients and formation of lung 

lesions in the early stage of covid-19. Our results are in-accordance 
with the previously published study. [14-16] C-reactive protein 

(CRP) is a non-specific acute phase protein induced by IL-6 in the 

liver. It is used as a biomarker for infectious, inflammatory and 
several other conditions like cardiovascular disease. Increased CRP 

levels are directly associated with the level of inflammation and 

severity of disease. Therefore, CRP is an important biomarker in 
diagnosis and assessing the severity of infectious diseases.[17]  For 

the prediction of covid-19 progression, CRP can be used as sensitive 

and effective biomarkers. Many researchers in their study found 
significantly elevated levels of CRP and D-Dimer in COVID-19 

patients. Elevated D-dimer was related with markers of 

inflammation, especially with CRP.[18-19] In our study we observed 
the elevated level of LDH in all the covid-19 patients. The increase 

in LDH level was more in the patient who are on intubation. LDH 

catalyze the conversion of Pyruvate to lactate by a NADH dependant 
reaction and is present in all the tissues in body. Decreased 

oxygenation may result alteration in the LDH levels and leading to 

upregulation of glycolysis and from multi-organ injury. Lactate leads 
to injury is via the action of metalloproteinases and enhanced 

macrophage-mediated angiogenesis.[20]  A researcher studied on 

COVID-19 patients and concluded that LDH can be a good predictor 

of lung injury and severe COVID-19 cases.[21] Elevated LDH has 

also been associated with worse outcomes in several stidies.[22-24] 

We also found elevated levels of ferritin in covid patients. Ferritin 
associated with acute respiratory distress syndrome (ARDS), 

mortality and severe condition of covid-19. This may be due to the 

presence of (secondary hemophagocytic lymphohistiocytosis) sHLH 
in covid-19 patients. [25] Hyperinflammation characterized by 

cytokine storm may lead to the development of a condition, sHLH 

causing fatal multi-organ failure. [26]  Hyperinflammation is most 
commonly triggered by viral infections,[27] which might lead to a 

hypothesis of SARS-CoV-2 inducing this hyperinflammatory 
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syndrome. A recent systematic review by Veronese et al in their 

review reported that 542 patients conflicting evidence in 4 studies 
and concluded that the routine use of cortico-steroid therapy in covid 

-19 is not recommended. Some findings suggested corticosteroids 

may reduce the mortality rate in COVID-19 patients aggravated with 
ARDS. 

Hence these biomarkers can be used in understanding the COVID-19 

and also help to prevent virus-induced acute inflammatory response 
complications such as acute hypoxemic respiratory failure and multi-

organ dysfunction in affected patients.Immune system and lung 

infection are the pathological changes were reported in covid-19 
subject; hence these laboratory parameters will be helpful in 

differentiating severely ill patients. 

Conclusion 

An elevated serum CRP, LDH, IL-6, and ferritin can be used as 

laboratory biomarkers for a poor outcome in COVID-19. Serum CRP 

may not only be used as a prognostic marker, but also to monitor 
disease improvement in COVID-19. All These laboratory parameters 

will be helpful to clinician in differentiating severely ill patients. 

Further studies to create prognostic model, along with these markers 
other prognostic factors can be use.  

References 

1. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical 
features of patients infected with 2019 novel coronavirus in 

Wuhan, China. Lancet. 2020;395(10223):497–506. 

2. Perlman S. Another decade, another coronavirus. N Engl J Med 
2020;382:760–2. 

3. National Health Commission of the People's Republic of China. 

Notice on the novel coronavirus infection diagnosis and 
treatment plan (trial version sixth). In: National Health 

Commission of the People's Republic of China, editor. Beijing, 

2020. Available from: http://www.nhc.gov.cn/wjw/gfxwjj/ list. 
4. National Health Commission Stroke Prevention and Control 

Engineering Expert Committee. Expert consensus on 

prevention and control of novel coronavirus infection in 
neurology (version first). In: National Health Commission 

Stroke Prevention and Control Engineering Expert Committee, 

editor. Beijing, 2020. Available from: http://www.sinosc.org/ 

NewsInfo/News/NewsDetailWeb?Tid=2621. 

5. Liu J, Liu Y, Xiang P, Pu L, Xiong H, Li C,et al. Neutrophil-to-
Lymphocyte Ratio Predicts Severe Illness Patients with 2019 

Novel Coronavirus in the Early Stage. 2020:4 

6. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical 
characteristics of 138 hospitalized patients with 2019 novel 

coronavirus-infected pneumonia in Wuhan, China. JAMA. 

2020:15 
7. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. 

Epidemiological and clinical characteristics of 99 cases of 2019 

novel coronavirus pneumonia in Wuhan, China: a descriptive 
study. Lancet. 2020;395(10223):507–13. 

8. Liu K, Fang YY, Deng Y, Liu W, Wang MF, Ma JP, et al. 

Clinical characteristics of novel coronavirus cases in tertiary 
hospitals in Hubei Province. Chin Med J (Engl) 2020; 133: 

1025–31 

9. Lippi G, Plebani M. Laboratory abnormalities in patients with 

COVID-2019 infection. Clin Chem Lab Med 2020;58:1131–4. 

10. Jiang F, Deng L, Zhang L, Cai Y, Cheung CW, Xia Z. Review 

of the clinical characteristics of coronavirus disease 2019 
(COVID-19). J Gen Intern Med 2020;35:1545–9. 

11. Malik P, Patel U, Mehta D, Patel N, Kelkar R, Akrmah Mu, et 

al. Biomarkers and outcomes of COVID-19 hospitalisations: 
systematic review and meta-analysis. BMJ Evidence-Based 

Medicine 2021;26(3):107–108. 

12. Siddiqi HK, Mehra MR. COVID-19 illness in native and 

immunosuppressed states: a clinical therapeutic staging 
proposal. J Heart Lung Transplant 2020; 39: 405–407. 

13. Zhang W, Zhao Y, Zhang F, Wang Q, Li T, Liu Z, et al. The 

use of anti-inflammatory drugs in the treatment of people with 
severe coronavirus disease 2019 (COVID-19): the experience 

of clinical immunologists from China. Clin Immunol 2020; 

214:108393. 
14. Liu F, Li L, Xu M, Wu J, Luo D, Zhy Y, et al. Prognostic value 

of interleukin-6, C-reactive protein, and procalcitonin in 

patients with COVID-19. J Clin Virol 2020;127:104370–70. 
15. Qin C, Zhou L, Hu Z, Zhang S, Yang S, Tao Y, et al. 

Dysregulation of immune response in patients with coronavirus 

2019 (COVID-19) in Wuhan, China. Clin Infect Dis 2020; 
71:762–8. 

16. Wang L. C-Reactive protein levels in the early stage of 

COVID-19. Med Mal Infect 2020;50:332–4. 
17. Chalmers S, Khawaja A, Wieruszewski PM, Gazik O, 

OdeyemiY. Diagnosis and treatment of acute pulmonary 

inflammation in critically ill patients: the role of inflammatory 
biomarkers. WJCCM 2019;8:74–96. 

18. Yu B, Li X, Chen J, Ouyang M, Zhang H, Zhao X, et al. 

Evaluation of variation in D-dimer levels among COVID-19 
and bacterial pneumonia: a retrospective analysis. J Thromb 

Thrombolysis 2020:1–10. 

19. Ayanian S, Reyes J,Teufel K. The association between 
biomarkers and clinical outcomes in novel coronavirus 

pneumonia in a US cohort. Biomark Med 2020;14(12):1091-

97.  
20. Henry BM, Aggarwal G, Wong J, Benoit S, Vikse J, Plebani M, 

et al. Lactate dehydrogenase levels predict coronavirus disease 

2019 (COVID-19) severity and mortality: a pooled analysis. 
Am J Emerg Med 2020;38:1722–6. 

21. Han Y, Zhang H, Mu S, Wei W, Jin C, Xue Y, et al. Lactate 

dehydrogenase, a risk factor of severe COVID-19 patients. Med 
Rxiv 2020:1 

22. Chen G, Wu D, Guo W, Cao Y, Huang D, Wang H, et al. 

Clinical and immunological features of severe and moderate 

coronavirus disease 2019. J Clin Invest 2020;130(5):2620–9. 

23. Wu C, Chen X, Cai Y, Xia J, Zhou S, Xu S, et al. Risk factors 
associated with acute respiratory distress syndrome and death 

in patients with coronavirus disease 2019 pneumonia in Wuhan, 

China. JAMA Intern Med 2020;180(7):934-47. 
24. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course 

and risk factors for mortality of adult in patients with COVID-

19 in Wuhan, China: a retrospective cohort study. The Lancet 
2020;395(10229):1054–62. 

25. Mehta P, McAuley DF, Brown M, Sanchez E, Tattersall RS, 

Manson JJ, et al. COVID-19: consider cytokine storm 
syndromes and immunosuppression. Lancet 2020; 

395(10229):1033–34. 

26. Karakike E, Giamarellos-Bourboulis EJ. Macrophage 
activation-like syndrome: a distinct entity leading to early death 

in sepsis. Front Immunol 2019; 10: 55.  

27. Ramos-Casals M, Brito-Zerón P, López- Guillermo A, 

Khamshata MA, Bosch X. Adult haemophagocytic syndrome. 

Lancet 2014; 383(9927):1503–16. 

28. Veronese N, Demurtas J, Yang L, Tonelli R, Barbagallo M, 
Lopalco P, et al. Use of corticosteroids in coronavirus disease 

2019 pneumonia : a systematic review of the literature. Front 

Med 2020; 7: 1–6.  

 
 

 

 
 

Conflict of Interest: Nil   Source of support:Nil 

http://www.ijhcr.com/
http://www.sinosc.org/

