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Abstract 

Background: Novel coronavirus 2 cause a disease which is wide spectrum ranging from mild asymptomatic 

disease to life threatening disease. The inflammation which is wide spread is the reason for the adverse 

outcome. There are multiple markers which has been used to identify the severity and the prognosis of the 

disease.  

Aim: To find D-dimer and Neutrophil lymphocyte ratio as a prognostic factor in covid 19-patients 

Methodology: This study was done in VMKV Medical College and Hospital, Salem, Tamil Nadu in 

Emergency Medicine Department., from the period of September 2020 to November 2020.All the Covid 

positive patients of all age groups of both sexes with or without comorbidity were included. Patients having 

Non Covid Pneumonitis disorder and chronic haematological were excluded. After getting ethical committee 

clearance data was collected using Patients information sheet and analysis was done using SPSS 23.p value 

<0.05 is considered significant. 

Results: The mean age increases with the severity of the disease. The patients who have comorbidity have 

increases risk of developing COVID infection. For predicting the severity of the disease, the cut-off point is 6.2 

sensitivity is 100%, specificity is 74% for NLR. For D-dimer the cut-off point is 1.5 the sensitivity is 100% and 

the specificity is 56%.  

Conclusion: Our study shows that the D-dimer and the Neutrophil Lymphocyte Ratio is a good indicator of 

severity of the disease and has prognostic significance in COVID-19. This also helps in early intervention and 

preventing mortality 

 

Keywords: Prognostic, D-dimer, Neutrophil Lymphocyte ratio and Salem 
 

Introduction 

A Novel Coronavirus (Severe Acute Respiratory 

Syndrome Coronavirus-2 (SARS COV-2)) was 

identified on 7
th
 January 2020, in Wuhan China 

causing a Cluster of respiratory infections.
[1,2]

 I was 

spreading quickly in China and in the other countries. 

The mortality rate was 4.76% and the confirmed 

cases were 285,179 and 13577 deaths occurred by 

March 23 2020.World Health Organisation declared 

COVID-19 infection as pandemic on March 2020 as 

it poses a great threat to human health. It was 

consuming most of our resources in our health care 

systems. As the severity of the disease was worst it 

was found to be useful to find out the risk factors of 

the patients so that timely action and interventions 
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can be done so that the cure rate may increase and the 

prognosis will be better.
[3] 

As most of the hospitals 

lacks beds for critically ill patients, we stratify the 

patients based on their clinical, radiological and 

laboratory parameters. This categorisation makes 

ease for the health care workers to classify the 

patients as mild, moderate and severe. Many 

laboratory parameters are used for predicting the 

COVID -19 infection but we have to still evaluate 

their accuracy of finding the infections severity and 

prognosis.
[4]

 It is understood that the inflammation 

caused by the infectious diseases will gives us a 

evidence that there is a significant role in progression 

of viral pneumonias like COVID.
[5]

 There is an 

immune response balance as a result of severe 

inflammatory responses. So, circulating biomarkers 

always represent inflammation and are considered as 

potential predictors for COVID19 patient’s 

prognosis.
[6]

 High neutrophil count, leukocytes and 

lymphopenia  which are initial parameters which 

helps in discriminating severe and non-severe 

COVID19 patients.
[7,8] 

Increased D-dimer and the 

prothrombin time are the indicators which  indicates 

that the patients have worst prognosis .This increase 

in parameters may be due to dysregulated 

coagulopathy which occurs in patients with Severe 

COVID Infections.
[9,10] 

White blood cells in 

Peripheral blood, Neutrophil lymphocyte ratio, 

platelet lymphocyte ratio and lymphocyte monocyte 

ratio are the indicators of the systematic 

inflammatory response.
[11]

  Neutrophil-Lymphocyte 

Ratio (NLR) is a quick and convenient index which is 

often used to detect inflammation in laboratory 

investigations. It is useful in diagnosing, treating and 

prognosis of pneumonia.
[12] 

Multiple studies also 

stated that D-dimer is a prognostic factor which is 

often indicates the adverse outcome of diseases of 

respiratory system.
[13,14] 

Thus the aim of our study is 

to find the role of  D-dimer and Neutrophil and 

lymphocyte ratio as a prognostic marker in COVID 

19. 

Methodology: 

Study area: The study was done in VMKV Medical 

College and Hospital, Salem, Tamil Nadu in 

Emergency Medicine Department for a period of 3 

months from September 2020 to November 2020.  

Sample Size: All those patients who have given 

consent for the study and fulfilling the inclusion 

criteria will be considered. The minimum sample size 

will be 100.  

Inclusion criteria: All those patients who were 

tested positive for Real time Polymerase chain 

reaction through nasopharyngeal swab and those with 

CT thorax positive will be included. Patients age 

more than 18 and those having lymphocyte count 

results within 24 hours after admission.  

Exclusion Criteria: Non Covid Pneumonitis, 

Chronic haematological disorder and Patients who 

don’t have lymphocyte record.  

Laboratory and imaging methods: With patient’s 

permission blood was drawn and the following blood 

parameters are seen like Complete Blood Count, 

Liver Function test, Renal Parameters ratio, D-dimer 

test, Serum Ferritin test and Serum LDH levels were 

tested. CT chest and Echocardiogram (ECG) was 

taken regularly for all patients.  

CT scan: The CT scan was taken in supine position. 

Two radiologist of more than 5 years of experience 

gives the CT values. The scoring was given out of 25. 

In case of any mismatch in the CT results, the senior 

most will be taken as the result.  

Data Collection: After obtaining Institutional Ethical 

Committee Clearance, data was collected like their 

baseline characteristics like Name, Age, Sex, 

Comorbid status, Saturation and CT scoring was 

taken from their patient information sheet.  

Statistical Analysis: Once the data was collected, it 

was entered in MS excel Windows 10. Statistical 

analysis was done by SPSS 23. Continuous variable 

was expressed in terms of Mean and Standard 

deviation. Categorical variables were expressed in 

terms of numbers(percentages). The association 

between the categorical variables are found by Chi 

square test. The association between the groups of 

continuous variables are found using Mann Whitney 

test. The continuous variables optimal cut off is 

found by Receiving operating curve (ROC) analysis. 

The p value <0.05 will be considered as Statistically 

significant. 

Results: 

The analysis was done after classifying the patients 

into three groups based on their clinical condition, 

laboratory parameters and CT scoring. The mean age 

of the study participants in mild covid disease is 
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51.87±14.55, in moderate covid disease is 

53.28±14.25 followed by 56.55±13.81 among the 

severe covid disease. In our study male prepondence 

is observed. In mild Covid disease 166(73.5%) were 

male, in moderate covid disease 125(69.4%) were 

male whereas in severe covid disease 89(71.2%) 

were male. Majority of our study participants have 

Diabetes i.e., 57(25.2%) in mild disease,67(37.2%) in 

moderate disease and 45(36%) in severe disease. The 

second comorbidity which is present in our study 

participants is Hypertension of which 40(17.7%) 

participants have hypertension in mild disease, 

44(24.4%) in moderate disease. The third 

comorbidity to follow is coronary artery disease 

followed by Thyroid disease. The moderate covid 

participants and the severe covid participants group 

have more participants having comorbidities. The 

difference between the diabetes and hypertension and 

thyroid in the covid category patients is statistically 

significant. In the above table NLR ratio, D dimer, 

CRP and serum ferritin are described with their 

median and interquartile range. The difference 

between the groups were found to be statistically 

significant. In our study for the predicting severity of 

disease the NLR Area under curve is .765 and for D-

dimer is 0.733. For predicting the severity of the 

disease, the cut-off point is 6.2 sensitivity is 100%, 

specificity is 74% for NLR. For D-dimer the cut-off 

point is 1.5 the sensitivity is 100% and the specificity 

is 56% 

Discussion: 

The mean age of the patients having severe COVID 

19 diseases is 56.55±13.81which is greater than the 

mild and moderate COVID patients which tells that 

as age is more the severity is also more. Males are 

affected more than female in all the three categories 

of COVID 19 patients. Similar results also seen in 

study conducted by Ashwin Kulkarni et al.
[15] 

It is 

also observed in our study that the patients having 

comorbidities have more risk of developing COVID 

19 infection .So Comorbidity patient have more risk 

of developing COVID 19 infection. The most 

common Comorbidity in our study groups is Diabetes 

followed by Hypertension in turn by coronary artery 

disease and thyroid. We found that the median values 

of the parameters like NLR, CRP, D-dimer and 

Serum ferritin are increasing as the severity of 

disease increases and it was also found to be 

statistically significant. Similar results were also seen 

in the Wenjing et al 
15

 but the only thing is they have 

done multiple tests to find the prognostic effect 

whereas we did only single test. The area under curve 

of initial D-dimer, NLR were more than 0.7 which 

indicates good predictive value similar results also 

seen in Ashwin Kulkarni et al.,
[15] 

and Weijing et al 

study.
[16] 

Thus the patients who have a high D-dimer 

have a increased tendency of getting worse and risk 

of death is more among them so immediate treatment 

should be done to prevent the complications. High D-

dimer is always linked with micro thrombotic 

formation, acute myocardial infection, pulmonary 

infection which may also leads to disseminated 

intravascular coagulation. Furong Zeng et al.,
[17]

 in 

the meta-analysis states that inflammatory markers 

measurement will helps clinicians in monitoring and 

evaluating the severity and prognosis of COVID-19. 

Gustavo D et al
[18]

 stated that Neutrophil and 

Lymphocyte ratio is the simple affordable and 

alternative test instead of cytokines which are costly. 

We should also need to do more studies in cytokines 

and other inflammatory markers. 

Limitation: 

Our study has some limitations. It is done based on 

the medical records available in the period of 

admission and the obtained data. All the laboratory 

parameters were obtained in the period of admission 

so the evaluation was not done during the follow up 

of the patients and their clinical condition. So, we 

didn’t know their correlation. In our study we used 

cost effective method so some biomarkers like IL-6, 

LDH, CKMB, troponin and procalcitonin were not 

evaluated. 

Conclusion: 

In our study we have done single test but it was found 

that multiple has to be done for D-dimer and NLR 

which will give more valuable for COVID-19. It is 

known from our study that D-dimer and NLR ratio 

helps clinician in their diagnosis and treatment for 

preventing the complications related to the 

biomarkers level. 

Acknowledgement: The authors like to thank the 

Head of the Department of Emergency Medicine, 

VMKV Medical College, Salem 

References 



Dr. Abdussamad M et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 4, Issue 6; November-December 2021; Page No 915-920 
© 2021 IJMSCR. All Rights Reserved 
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

P
ag

e9
1

8
 

1. Zhu N, Zhang D, Wang W, et al. A novel 

coronavirus from patients with pneumonia in 

China, 2019. N Engl J Med. 2020;382(8):727–

33. 

2. Wang D, Hu B, Hu C, et al. Clinical 

Characteristics of 138 Hospitalized Patients With 

2019 Novel coronavirus-infected pneumonia in 

Wuhan, China. JAMA. 2020 

3. Reddy KS, Lsymj M. Role of the neutrophil-

lymphocyte count ratio in the diff erential 

diagnosis between pulmonary tuberculosis and 

bacterial community-acquired pneumonia. J 

Assoc Physicians India. 2020;68(1):82.3 

4. Knight SR, Ho A, Pius R, Buchan I, Carson G, 

Drake TM et al (2020) Risk stratification of 

patients admitted to hospital with COVID-19 

using the ISAR IC WHO Clinical 

Characterisation Protocol: development and 

validation of the 4C Mortality Score. BMJ. 

370:m3339 

5. N. Zhu, D. Zhang, W. Wang, X. Li, B. Yang, J. 

Song, X. Zhao, B. Huang, W. Shi, R. Lu, et al., 

A Novel Coronavirus from Patients with 

Pneumonia in China, 2019, N. Engl. J. Med. 

(2020) 10–1056. 

6. N. Xiang, F. Havers, T. Chen, Y. Song, W. Tu, 

L. Li, Y. Cao, B. Liu, L. Zhou, L. Meng, et al., 

Use of national pneumonia surveillance to 

describe influenza A(H7N9) virus epidemiology, 

China, 2004–2013, Emerg. Infect. Dis. 19 (11) 

(2013) 1784–1790. 

7. Ruan Q, Yang K, Wang W, Jiang L, Song J 

(2020) Correction to: Clinical predictors of 

mortality due to COVID-19 based on an analysis 

of data of 150 patients from Wuhan, China. 

Intensive Care Med 46(6):1294–1297. https:// 

doi.org/10.1007/s00134-020-06028-z 

8. Yuan J, Zou R, Zeng L, Kou S, Lan J, Li X, 

Liang Y, Ding X, Tan G, Tang S, Liu L, Liu Y, 

Pan Y, Wang Z (2020) The correlation between 

viral clearance and biochemical outcomes of 94 

COVID-19 infected discharged patients. 

Inflamm Res 69(6):599–606. 

https://doi.org/10.1007/s00011-020 

9. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, 

Zhang L, Fan G, Xu J, Gu X, Cheng Z, Yu T, 

Xia J, Wei Y, Wu W, Xie X, Yin W, Li H, Liu 

M, Xiao Y, Gao H, Guo L, Xie J, Wang G, Jiang 

R, Gao Z, Jin Q, Wang J, Cao B (2020) Clinical 

features of patients infected with 2019 novel 

coronavirus in Wuhan, China. Lancet 

395(10223):497–506. 

https://doi.org/10.1016/S0140-6736(20)30183-5 

Tang N, Li D, Wang X, Sun Z (2020) Abnormal 

coagulation parameters are associated with poor 

prognosis in patients with novel coronavirus 

pneumonia. J Thromb Haemost 18(4):844–847. 

https://doi.org/10.1111/jth.14768 

10. H. Ying, Q. Deng, B. He, Y. Pan, F. Wang, H. 

Sun, J. Chen, X. Liu, S. Wang, The prognostic 

value of preoperative NLR, d-NLR, PLR and 

LMR for predicting clinical outcome in surgical 

colorectal cancer patients, Med. Oncol. 

(Northwood, Lond., Engl.) 31 (12) (2014) 305 

11. Reddy KS, Lsymj M. Role of the neutrophil-

lymphocyte count ratio in the diff erential 

diagnosis between pulmonary tuberculosis and 

bacterial community-acquired pneumonia. J 

Assoc Physicians India. 2020;68(1):82. 

12. Fruchter O, Yigla M, Kramer MR. D-dimer as a 

prognostic biomarker for mortality in chronic 

obstructive pulmonary disease exacerbation. Am 

J Med Sci. 2015;349(1):29–35. 

13. Ge YL, Liu CH, Wang N, et al. Elevated Plasma 

D-Dimer in Adult Community-Acquired 

Pneumonia Patients is Associated with an 

Increased Inflammatory Reaction and Lower 

Survival. Clin Lab. 2019;65:1. 

14. Ashwin Kulkarni1, Divya Prabhu2, Likitesh 

A.B.3, T. Anil Kumar4, Varun Vinayak P. Rao5, 

Shaivya P. Murthy6 Utility of Neutrophil-

Lymphocyte Ratio (NLR) as an Indicator of 

Disease Severity and Prognostic Marker among 

Patients with Covid-19 Infection 

in a Tertiary Care Centre in Bangalore – 

ARetrospective Study.J Evid Based Med 

Healthc, pISSN - 2349-2562, eISSN - 2349-2570 

/ Vol. 8 / Issue 16 / Apr. 19, 2021  

15. Wenjing Ye1†, Guoxi Chen2†, Xiaopan Li3,4†, 

Xing Lan2†, Chen Ji5†, Min Hou6, Di Zhang7, 

Guangwang Zeng7,Yaling Wang2, Cheng Xu7, 

Weiwei Lu8, Ruolin Cui9, Yuyang Cai6*, Hai 

Huang2* and Ling Yang Dynamic changes of D-



Dr. Abdussamad M et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 4, Issue 6; November-December 2021; Page No 915-920 
© 2021 IJMSCR. All Rights Reserved 
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

P
ag

e9
1

9
 

dimer and neutrophil-lymphocyte count ratio as 

prognostic biomarkers in COVID-19 Respiratory 

Research (2020) 21:169 

16. Zeng F, Huang Y, Guo Y, et al. Association of 

inflammatory markers with the severity of 

Covid-19: a meta-analysis. Int J Infect Dis 

2020;96:467-474. 

17. Pimentel GD, Vega MCMD, Laviano A. High 

neutrophil to lymphocyte ratio as a prognostic 

marker in Covid-19 patients. Clin Nutr ESPEN 

2020;40:101-102

 

Table 1: Demographic characteristics and comorbidities of the study participants: 

Characteristics 
Mild disease 

(N=226) 

Moderate 

(N=180) 

Severe 

(N=125) 

P 

value 

Age 51.87±14.55 53.28±14.25 56.55±13.81 .716 

Sex 
M 

166(73.5%) 

F 

60(26.5%) 

M 

125(69.4%) 

F 

55(30.6%) 

M 

89(71.2%) 

F 

36(28.8) 
.800 

Diabetes 57(25.2%) 67(37.2%) 45(36%) .019 

Hypertension 40(17.7%) 44(24.4%) 16(12.8%) .032 

CAD 7(3.1%) 5(2.4%) 3(2.4%) .930 

Thyroid 1(0.4%) 8(4.4%) 2(1.6%) .018 

 

Table 2: NLR, D.dimer, CRP and Serum Ferritin compared with the Severity of the disease 

Characteristics 
Mild disease 

(N=226) 

Moderate 

(N=180) 

Severe 

(N=125) 
P value 

NLR 2.66(4.45-1.86) 2.69(5.28-1.82) 2.72(5-1.89) 0.037 

D-dimer 526.50(684.50-398) 763(1092-524) 1350(3320-761) .000 

CRP 18(36.12-5) 23.66(48-10) 25.50(63.50-10.62) .003 

Serum ferritin 135(197-98) 254(464-137) 378(690-231) .000 
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Table 3: ROC curve comparison of NLR and D-dimer 

Characteristics AUC 95%CI 

NLR .765 
.652-.821 

 

D-dimer .733. .682-.784 

 

Table 4: 

Characteristics Cut off Sensitivity Specificity PPV NPV 

NLR >6.2 100 74 65.80 100 

D-dimer >1.5 100 56 53.20 100 

 


