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Abstract 

Background: COVID-19 is a novel disease triggered by the SARS-CoV-2 virus, a beta coronavirus similar to MERS-CoV 
and SARS CoV. Inflammatory markers have a vital role in the pathogenesis of nCOVID 19; understanding the importance 
of these inflammatory markers in determining disease status is essential given the impact of the disease on healthcare. 
Thus, being able to triage cases with minimal tests is momentous to capture, which we have investigated as per our 
study guidelines of the role of inflammatory markers such as D-dimer, CRP (C - reactive protein), Ferritin, LDH (Lactate 
Dehydrogenase) in patients with COVID 19. In addition, limited data is available comparing the utility of these 
inflammatory markers to predict the following parameters as the need for ICU, oxygen support requirement, and 
duration of in-hospital stay, which can help guide the management protocol. 

Aim: This study aims to determine markers associated with poor prognosis in patients with Coronavirus disease 2019 
(COVID-19).  

Objectives: 1) To assess the inflammatory markers that are routinely investigated in COVID- 19 patients. 
2) To determine the most probable factor to estimate severity in COVID- 19 and thus predict prognosis.

Methods: This is a retrospective cross-sectional observational study of patients who tested SARS COV 2 positive by RT 
PCR. The laboratory inflammatory markers, namely Lactate Dehydrogenase, C reactive protein, D-dimer, Ferritin, were 
assessed in the selected patients, and their clinical data and demographic details were taken into account. The 
parameters considered for contributing to the severity included the number of days of stay in the hospital, oxygen 
requirement, and ICU needs. Analyses relied upon analysis of variance for cross-sectional study design and a P< 0.05 
statistical significance criterion. 

Results: There was a statistically significant difference found between oxygen requirement and D dimer (p<0.001), LDH 
(p= 0.002), and CRP (p= 0.024). There was a statistically significant difference found between admission to ICU and D 
Dimer (p= 0.001).  

Conclusion: A statistically significant association between the increasing D-dimer levels and all the outcome measures 
considered was found. The D-dimer, LDH, and CRP help predict oxygen requirement, and all the inflammatory markers 
can predict the number of days of stay in the hospital.  
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1. Introduction 

COVID-19 is a new disease triggered by a novel coronavirus. The SARS-CoV-2 virus is a beta coronavirus, like MERS-CoV 
and SARS-CoV. COVID-19 was first identified in Wuhan, China, in December 2019. It was stated a pandemic by WHO on 
January 11, 2020. 

The first phase of infection is viral replication, which manifests as mild fever symptoms, upper respiratory tract 
symptoms, and systemic features such as myalgia. This is followed by a cytokine response mediated by 
immunoglobulins where there is excessive damage to the alveoli with the predominance of the inflammatory phase. 
Finally, a third of patients enter an overwhelming phase of ARDS characterized by severe lung inflammation. 

Clinical deterioration usually occurs 7–10 days after the onset of symptoms, corresponding with declining viral titers, 
suggesting that the pathogenesis is driven by inflammation rather than direct viral injury [1]. Inflammatory markers 
are often substantially elevated in patients with severe COVID-19. Uncontrolled, self-perpetuating, and tissue-damaging 
inflammatory activity (hyper inflammation) has also been described previously in the pathogenesis of other human 
coronavirus infections. 

Biomarkers play a vital role in identifying mild, moderate-severe cases more objectively. The significant rise in Ferritin, 
C-Reactive Protein, and interleukin-6 (IL-6) levels reflects monocyte-macrophage activation resulting in an 
inflammatory storm and cytokine storm.[1]. The cytokine IL-6, with its expression time longer than others has been 
reported to be better predictor of disease progression [1,2]. In addition, it is known that during an inflammatory storm, 
as a result of plasmin activation, the significant rise in D-dimer level indicates hypercoagulability. [3,4] Lymphopenia as 
a dysregulation in the immune response is mapped through more decrease in T cell and T helper cells in severe cases 
of COVID-19 [5]. 

Serious adverse health outcome of COVID-19 infection was found much more predominant among children, especially 
those below 12 years, the elderly population, and patients with co morbid diseases. [4,6] 

Ferritin helps protect the host body system against active infection by restricting iron availability to the pathogen [7,8]. 
An elevated ferritin level in the blood causes a hyperferritinemia-like condition in patients exposed to very high 
pathogens. It can also be used as an aim for various therapeutic interventions in clinical practice. The serum ferritin 
level may be used as a biomarker to determine the pathological condition of nCOVID-19 infection [9,10]. It can also be 
used as an aim for various therapeutic interventions in clinical practice [10]. 

C-Reactive Protein is a marker of inflammation/infection, a marker for assessing changes in biomarkers of nutritional 
status particularly serum ferritin or retinol levels, during infection or inflammation [10,11] C-Reactive Protein is an 
acute-phase reactant produced by the liver in response to inflammation, infection, and necrosis.  

D dimer is released when plasmin cleaves fibrin from a clot. The secretion, as well as intracellular level of fibrinogen, 
was found to be elevated in the nCOVID-19 patient. It was initially analyzed that nCOVID-19-induced coagulopathy 
presented with highly elevated D-dimer and degraded products of fibrinogen; the infection may be linked with 
disseminated intravascular coagulopathy (DIC). Previous studies have also demonstrated the role of D dimer in 
Community-acquired pneumonia. [12,13]. 

Lactate Dehydrogenase is an intracellular enzyme that potentiates the conversion of pyruvate to lactate [14]. It is 
released in response to tissue injury. It is found in various tissues/organs such as heart, liver, lung, kidney-pancreas and 
striated muscle. There are multiple isoenzymes indicative of various organ systems of which in COVID 19 infection 
Lactate Dehydrogenase isoenzyme-3 in the lung is released as a part of the cytokine storm [15] in response to the virus 
resulting in interstitial pneumonia progressing to ARDS [16]. Lactate Dehydrogenase levels have been used to measure 
survival in various settings including cancer for several years, with higher levels signifying a much worse prognosis.[17] 
For example, Lactate Dehydrogenase level greater than 365 U/Litre alone can also predict death from COVID-19 disease 
10-18 days ahead with 90% accuracy y [18]. 

Several studies have reported various inflammatory and coagulability markers such as serum ferritin, C-Reactive 
Protein, interleukin-6, fibrinogen, and D-dimer in relation to disease severity and progression, however much 
consideration has to be paid to the assessments between diabetic and non-diabetic COVID-19 cases.[19] Diabetic 
patients are more susceptible to intensive care , mechanical ventilation, and deaths due to COVID-19 than those without 
diabetes owing to low pulmonary function [3,10].  
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Measurement of inflammatory markers might support clinicians to monitor and evaluate the severity and prognosis of 
COVID-19. Associations between elevated inflammatory markers, escalation of respiratory support, and survival in 
people with COVID-19 indicate the existence of a high-risk inflammatory phenotype. COV-HI might be useful to stratify 
patient groups in trial design [2]. 

Our study highlights the association of inflammatory markers with the severity of COVID-19 and helps clinicians 
monitor and assess the severity as well as prognosis of COVID-19.  

2. Methodology  

This is a retrospective cross-sectional observational study of patients who were tested SARS COV 2 positive. Patient 
data from August 2020 to September 2020 was collected. The laboratory inflammatory markers, namely Lactate 
Dehydrogenase, C-reactive protein, D-dimer, Ferritin, were assessed in the selected patients, also their clinical data and 
demographic details were taken into account. The parameters contributing to the severity including the duration of 
hospital stay, oxygen requirement, and ICU needs were analyzed. Patients below the age of 14 years, COVID patients 

only observed for a day, or where multiple laboratory parameters were missing were excluded from the study. 

2.1. Data Collection 

The data was collected from electronic medical records. The study included 303 patients (186 male, 117 female) (Table 
1 and 2) between the age of 14 to 90 years, Type 2 Diabetes Mellitus to the ward or ICU at Aster CMI hospital Bengaluru 
between August 2020 to September 2020. The symptoms at the onset of illness were noted; the frequency of 
distribution of symptoms and co morbidities in our study group was analysed (as depicted in Figure 1, table 3 and Table 
4). Laboratory parameters including the D-dimer, C-reactive protein, and Lactate dehydrogenase (Lactate 
Dehydrogenase) levels at the time of Type 2 Diabetes Mellitus was collected. Outcome in terms of oxygen requirement 
(Table 6), the duration of hospital stay (Table 7), and the need for ICU Type 2 Diabetes Mellitus (Table 5) was studied. 

2.2. Statistical analysis 

Data were recorded into a Microsoft Excel data sheet and analysed. Categorical data were represented as proportions 
and frequencies. Chi-square test was used as a test of significance for various inflammatory markers according to Type 
2 Diabetes Mellitus to ICU and oxygen requirement. Continuous data were denoted as mean and standard deviation. A 
student t-test was used as a test of significance to identify the mean difference between Lactate Dehydrogenase and 
Ferritin. ANOVA was used to determine the mean difference between D-dimer and C-Reactive Protein as a test of 
significance. 

2.3. Statistical software 

MS Excel. 

3. Results  

Our study included 303 COVID patients, predominantly middle-aged individuals with majority having some co morbid 
condition. The most commonly occurring symptoms were fever (62.4%) followed by cough (47.5%), body ache (22.8%), 
breathlessness (16.5%), and change in stool consistency (11.6%), headache (11.2%), sore throat (7.6%), loss of taste 
and smell (5.9%), abdominal pain (2%), and altered sensorium (1.7%). 

Table 1 Distribution of subjects according to gender 

Gender Frequency Percent 

Male 186 61.4 

Female 117 38.6 

Total 303 100.0 
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Figure 1 Distribution of subjects according to age group  

 

 

Figure 2 Frequency Distribution of symptoms 

The most commonly occurring symptoms were fever (62.4%) followed by cough (47.5%), body ache (22.8%), 
breathlessness (16.5%), and change in stool consistency (11.6%), headache (11.2%), sore throat (7.6%), loss of taste 
and smell (5.9%), abdominal pain (2%), and altered sensorium (1.7%). 
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Table 2 Frequency Distribution of comorbidities 

 N % 

Hypertension 102 33.7% 

Type 2 Diabetes Mellitus 113 37.3% 

Chronic Kidney Disease 5 1.7% 

Coronary artery Disease 11 3.6% 

Hypertension +Type 2 Diabetes Mellitus 59 19.5% 

Hypertension +Type 2 Diabetes Mellitus 5 1.7% 

Hypertension Coronary Heart Disease 8 2.6% 

Hypertension +Type 2 Diabetes Mellitus  

Chronic Kidney Disease+hypothyroid 

9 3.0% 

Hypertension +Type 2 Diabetes Mellitus  

+Chronic Kidney Disease 

59 19.5% 

Hypertension +Type 2 Diabetes Mellitus  

+Chronic Kidney Disease 

3 1.0% 

Type 2 Diabetes Mellitus+Coronary  

Heart Disease 

10 3.3% 

Chronic Kidney Disease+Coronary Heart Disease 1 0.3% 

Hypertension +Type 2 Diabetes Mellitus + 

Coronary Heart Disease 

7 2.3% 

Hypertension+Chronic Kidney Disease+ 

Coronary Heart Disease 

1 0.3% 

Type 2 Diabetes Mellitus +Chronic Kidney Disease+ 

Coronary Heart Disease 

1 .3% 

Hypertension+Type 2 Diabetes Mellitus+ 

Chronic Kidney Disease 

+Coronary Heart Disease 

1 .3% 

Thyroid 29 9.6% 

Transient Ischemia Attack 2 .7% 
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Table 3 Comparison of various inflammatory markers according to admission to ICU 

  Shifted to the ICU P-value 

No Yes 

N % N % 

Lactate 

Dehydrogenase 

<234 133 50.8% 7 29.2% 0.054 

>234 129 49.2% 17 70.8% 

D dimer 0-500 77 27.8% 0 0.0% 0.001 

500-
1000 

41 14.8% 1 3.8% 

>1000 159 57.4% 25 96.2% 

Ferritin <230 97 35.0% 4 15.4% 0.05 

>230 180 65.0% 22 84.6% 

C-Reactive Protein <5 86 31.7% 5 19.2% 0.079 

5-10 37 13.7% 1 3.8% 

>10 148 54.6% 20 76.9% 

 

There was a statistically significant difference found between admission to ICU and D-dimer (p= .001). There was no 
statistically significant difference between admission to ICU and LDH, Ferrin, and CRP values.  

Table 4 Comparison of various inflammatory markers according to oxygen requirement 

  O2 Requirement P-value 

No Yes 

N % N % 

LDH <234 133 52.2% 7 22.6% 0.002 

>234 122 47.8% 24 77.4% 

D dimer 0-500 77 28.5% 0 .0% <0.001 

500-1000 40 14.8% 2 6.1% 

>1000 153 56.7% 31 93.9% 

Ferritin <230 94 34.8% 7 21.2% 0.118 

>230 176 65.2% 26 78.8% 

CRP <5 86 32.6% 5 15.2% 0.024 

5-10 36 13.6% 2 6.1% 

>10 142 53.8% 26 78.8% 

 

There was a statistically significant difference found between oxygen requirement and D-dimer (p<0.001), LDH (p= 
0.002), and CRP (p= 0.024).  

When the mean duration of hospital stay was compared to inflammatory markers, a statistically significant difference 
was found. (LDH (p= 0.002); D Dimer, CRP (p< 0.001); Ferritin (p= 0.011) ( Table 5). 

 



World Journal of Advanced Research and Reviews, 2021, 11(01), 081–090 

87 

 

Table 5 Comparison of mean hospital stay days according to inflammatory markers 

  Days of Hospital stay P-value 

Mean  SD 

LDH <234 7.8 6.8 0.002 

>234 10.3 6.7 

D DIMER 0-500 6.4 6.6 <0.001 

500-1000 9.1 6.3 

>1000 10.0 6.7 

Ferritin <230 7.5 7.0 0.011 

>230 9.6 6.5 

CRP <5 6.7 6.3 <0.001 

5-10 7.5 5.7 

>10 10.5 6.9 

 

4. Discussion 

COVID 19 is a disease spreading rampantly and associated with its transmission mode, contributing to increased 
morbidity. Therefore, identifying and picking up the severe cases at the earliest is essential to reduce the ongoing 
burden on the healthcare systems. Hence, by looking at the inflammatory markers most commonly used during COVID 
19, we have concluded how predictive these are in determining the morbidity and risk of shifting a patient to the ICU.  

CRP is a nonspecific acute phase reactant, readily available marker and cost-effective, which can be utilised to determine 
the severity of COVID 19. The levels of CRP vary among age, gender, lipid profile, smoking status and BMI20. CRP levels 
of more than 100 mg/dl have been identified as a predictor of mortality in deciding the length of ICU stay and 30-day 
mortality21. Studies have also shown the utility of CRP in MERS, H1N1, etc., in predicting mortality22-24.  

According to  Yao Y et al.25, D dimer can be used to predict severity and in-hospital mortality in patients with COVID 19. 
The study was a retrospective study that classified patients as per the severity of CT chest, O2 index found the D-dimer 
> 2.0 mg/L at admission was the only variable linked with increased odds of mortality. D-dimer elevation (≥ 0.50 mg/L) 
was seen in 74.6% (185/248) of the patients. 

Our study found that considering inpatient morbidity parameters, such as O2 requirement, ICU need, and the number 
of days of hospital stay. On comparing inflammatory markers, we found a statistical difference between the 
inflammatory markers except for Ferritin and the oxygen requirement, all the inflammatory markers, and the number 
of days of stay in the hospital. Between ICU admissions, D-dimer was found to have a statistical significance.  

A study conducted by Yan Y et al. 26 in terms of determining severity in COVID 19, one of which was a metanalysis which 
showed that CRP levels contributed C-reactive protein D-dimer > 2.0 mg/L at admission was the only variable related 
with increased odds of mortality, as seen in our study where the results were statistically significant.  

There was a statistically significant difference found between oxygen requirement and D-dimer (p<0.001), LDH (p= 
0.002), and CRP (p= 0.024) similar to the studies conducted by Kishan H et al. 27, Huang I et al. 28, Yao Y et al. 24, and 
Channappanavar R et al.29. 

Garcia et al.30 found Significant differences in LDH levels were found between the no severe and severe groups. It was 
demonstrated that an increase or decrease of LDH was indicative of radiographic progress or improvement (P < 0.05). 
The level of LDH in the individual groups varied. A statistically significant higher level of LDH was also observed in terms 
of ICU vs none  

https://jintensivecare.biomedcentral.com/articles/10.1186/s40560-020-00466-z#auth-Yumeng-Yao
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ICU patients and nonsurvivable patient’s vs survival patients.  

In the first 7 days, the maximum CRP value was significantly higher in patients who died than those who survived. The 
gradient of variation in daily CRP levels within the first 7 days was also lesser in patients who survived than those who 
died 31. This was similar to the findings of our study; the comparison of inflammatory markers with the mean duration 
of hospital stay revealed a statistically significant difference. (LDH (p= 0.002); D-dimer, CRP (p< 0.001); and Ferritin 
(p= 0.011).  

In a meta-analysis study conducted by Szarpak L et al.32, lactate dehydrogenase level can be used to predict mortality 
and severity in COVID -19. Furthermore, a statistically significant higher level of LDH was also observed in terms of ICU 
vs Non-ICU (95% CI: 195.46, 350.51; p < 0.001). 

Added value to our study  

Our study demonstrated the effectiveness of various inflammatory markers in determining the illness's various 
outcomes. By doing this study, we have also determined which inflammatory markers contributed to each specific 
outcome considered in determining the severity of COVID 19.  

Thus, through the study, we hope to simulate further studies from various networks that can help predict the need for 
ICU using these specific parameters commonly done and help stratify patients early to reduce the healthcare burden. 

Limitations of the study 

This study considers the initial values of inflammatory markers', not their dynamic changes; hence, the changes have 
not been documented. Since data is from a single institute, there may be discrepancies and low sensitivity in its 
widespread application. Patients included in the study have been earlier treated with steroids, antibiotics, and 
antivirals. 

5. Conclusion 

There is a significant association between the increasing levels of D-dimer and all the outcome measures considered. 
The D dimer, LDH, and CRP help predict oxygen requirement, and all the inflammatory markers can predict the number 
of days of stay in the hospital. 
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