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Abstract---Background: To evaluate the prognostic value of Neutrophil
to lymphocyte ratio (NLR) in Covid -19 patients at our district area
hospital/ Teritary care center. Methods: It is a prospective study from
1-8-2021 to 30-9-2021. Patients who presented with complaints of
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Fever, sore throat, body pains, cough, breathlessness, diarrhoea were
evaluated at the triage area of the Hospital. Throat swab was taken
and RT-PCR was done and only 200 confirmed cases were included in
the study. Patient blood samples were collected and processed in
SYSMAX S -part, Heamotology analyser in the Hospital Central
Laboratory. The patients CBP was processed in the laboratory NLR
value calculated and tabulated. Results: Out of 200 cases number of
Males were 145(72.5%) more compared to the female were 55(27.5%),
with NLR value 1.0-3.9 in74 cases(37%) ,4.0- 6.9 in 63 cases (33%) ,
7.0 — 9.9 in 25 cases (12.5%), 10-12.9 in 17 (8.5%) cases , 13-15.9 7
cases(3.5%), 16 -18.9 3 cases(1.5%) ,19-21.9 9 cases(4.5%) ,22-24.9 0
cases, 25-27.9 0 cases , 28-30.9 2 cases ( 1%). Conclusion: NLR Value
more than 3.5 found to be significant and it is correlating with the
patients symptoms.

Keywords--neutrophil lymphocyte ratio (NLR), COVID -19, infection-
our experience.

Introduction

The Corona virus also known as Severe Acute Respiratory Syndrome -
Coronavirus 2 (SARS- Cov-2)is a pandemic disease which swept the globe in 2019
causing corona virus disease 2019 (COVID-19) a predominantly respiratory
illness, Most of the patients, around 80% infected by SARS- CoV- 2 may not have
any symptoms or may be asyptomatic, 10% develop severe respiratory symptoms
that evolve to acute respiratory distress syndrome(ARDS).! COVID-19 is an
enveloped single — stranded RNA virus which binds to an intrinsic membrane
protein with enzymatic activity called ACE-2 receptors, which activates the renin
angiotensin — aldosterone system.These ACE-2 receptors are expressed on
endothelial cells, pulmonary alveolar cells, heart, kidney cellS. These receptors
shows 10 fold more affinity for SARS-Cov -2 virus than the SARS- Cov-1. 234

Incubation period for this virus is 1-14 days. Individuals are contagious during
this incubation period. Symptomatic patients presents with fever, dry cough,
fatigue, sore throat andmayalgia.In severe cases patients presents with acute
respiratory distress syndrome(ARDS).In this syndrome virus enters the
respiratory system and binds to the alveolar ACE2 receptors and causes extensive
alveolar and intestinal inflammation . This severe inflammation activates the
hemostatic system leading to activation and damage of the pulmonary vascular
endothelial cells. Theese endothelial cells after activation, increases the
angiogenesis and triggers the pulmonary thrombosis.5 Similar to SARS in 2003
Hematological changes in COVID -19 patients includes lymphopenia and
thrombocytopenia. Abnormal coagulation is a common complication of COVID-19
and is manifested by pulmonary vascular leakage, intravascular thrombosis, and
disseminated intravascular coagulation. Despite administering the standard
thromboprophylaxis, incidence of both arterial and venous thrombosis remains
more®. Three Other viruses which cause the same hypercoagubility state are
Severe Acute Respiratory Syndrome Virus —(SARS Jand Middle East Respiratory
Syndrome (MERS-CoV) 78, H1NI.
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The neutrophil-to-lymphocyte ratio - NLR

The neutrophil-to-lymphocyte ratio (NLR), as a easily accessible biomarker, and it
can be calculated based on a complete blood count. NLR is proposed as an
independent predictor of poor survival in various clinical circumstances ranging
from oncological patients 9 10 to patients with cardiovascular diseases 11,
presently it is used as a predictor of severity of disease in COVID-19 patients also.
In this prospective observational study, we sought to evaluate the potential
association of NLR on hospital admitted COVID -19 diagnosed patients with the
clinical prognosis.

Materials and Methods
Study Design

This prospective trial recruited consecutive adult patients with confirmed COVID -
19 infection admitted to the Government Medical college, Suryapet from August
2021 to October 2021. For each patient with suspected infection, a complete
diagnostic work-up was performed. The work-up comprised demographic and
clinical characteristics, and important laboratory data including leukocyte counts,
blood biochemistry, chest X-ray, and chest computed tomography.

Blood Measurements

Venous blood (3 mL) was collected from patients. The blood was drawn into an
EDTA-containing tube (BD Vacutainer) and Complete blood count was determined
using the SYSMAX HematologyAnalyzer. NLR was calculated as a ratio of
circulating neutrophil and lymphocyte counts. The normal ranges for the
leukocyte in our laboratory are 1.4-6.5 x 109/L for neutrophil count and 1.2-3.4
x 109/L for lymphocyte count.

Statistical Analysis

Statistical analysis was carried out using the Statistical Package for Social
Sciences (SPSS) VERSION 21.0. Independent sample t- tests were used for age,
white blood cell count, lymphocyte count, neutrophil lymphocyte ratio. A p<0.05
was considered significant.

Results
Table 1
Age Distribution
AGE TOTAL PERCENTAGE
1-10YRS 00 00
11-19YRS 00 00
20-29YRS 20 10%
30-39 YRS 30 15%
40-49 YRS 32 16%
50-59 YRS 51 25.5%
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60-69YRS 40 20%
70-79 YRS 21 10.5%
80-89 YRS 06 3%
TOTAL 200 100%

A total 200 patients were included in the study. Males were 145(72.5%) more
compared to the female were 55(27.5%).Age distribution was shown in table
1.Most of the patients belong to50 years age group.(25.5%),60yrs age
group(21%).Maximum age was 80 years, minimum age 19 years and mean age

was 50 years.
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Bar diagram 1. showing the NLR distibution

Normal NLR 1-3.5 in our study less than 3.5 NLR value was seen in 62(31%)
and138(69%) patients were showing NLR >3.5. patients distribution shown in the

table 2.
Table 2
Showing the NLR value comparision
NLR <3.5 >3.5 P- VALUE
(T test)
NLR P<0.0001
MEAN 2.3 8.7
SD 0.79 5.98
CI 2.310.814 8.7+0.99
AGE
MEAN 49.5 51 P=0.5018
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SD 15.4 14.1
CI 49.5+3.8 51.5£2.3
HB
MEAN 13.0 12.8 P=0.5301
SD 2.01 2.11
CI 13.0+0.50 12.8 £ 0.35
WBC
MEAN 80.0 111.0 P<0.0001
SD 39.6 49,600
CI 80.0£9.8 111+8.21
LYMPHOCYTE
S
MEAN 2.14 1.38 P<0.0001
SD 1.07 0.75
CI 2.14+0.2 1.38+0.12
Table 3
Showing the patients admitted in ICU and required oxygen support
PERCENTAGE
WITHOUT OXYGEN | 40 28.9
SUPPORT
HNFC 50 36.5
OXYGEN 20 14.4
CONCENTRATORS
C-PAP 28 20.2
TOTAL 138

NLR VALUE >3.5 was observed in 138(69%) patients these patients had the mean
age of presentation to the hospital was 51 years. These patients also had high
WBC count compared to the other group and low lymphocyte count with the p-
value <0.0001 and needed oxygen support like High Flow Nasal canula, Oxygen
concentrators, C-pap.

Discussion

A novel coronavirus (severe acute respiratory syndrome coronavirus 2, SARS-
CoV-2) causing coronavirus disease 2019(COVID-19), was identified on 7 January
2020 in Wuhan,China. The COVID-19 pandemic has spread so rapidly around
the world with higher incidence of ARDS in patients. The inflammatory response
is one which thought to underpin COVID-19 pathogenesis. The sudden clinical
deterioration after initial symptom suggests that acute respiratory distress
syndrome, severe respiratory failure in COVID-19 is driven by a unique pattern of
immune dysfunction and this leads to sustained cytokine production and hyper-
inflammation.
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In our study patients came with the complaints of fever, cough, shortness of
breath, body pains were examined clinical history was taken nasal samples were
processed in RT-PCR and those patients samples tested positive were included. In
the study a total of 200 patients blood samples were collected and analysed
laboratory. NLR neutrophil to lymphocyte ratio, Heamoglobin, Total WBC count
these parameter were studied in Covid -19 patients. In Table 4 studies from
India shown the various predictors of severity / mortality?23.

Table 4

Comparing various studies related to COVID-19 patients in India

Author Study Study population | Sample size Predictors of
design severity /mortality
Soni et al. | Prospective, | All severity | 114 High inflammatory
Chandigar | observation | (severe-18 parameters, NLR ratio
h.17 al study patients) of 23.5,
hypalbuminemia, and
deranged creatinine.
Mahale et | Retrospecti | Patients 134 SpO., Pa0,/FiO;
al., Pune20 | ve study requiring oxygen ratio, leukocytosis,
and on lymphopenia, and
immunomodulat creatinine
ors
Bhadade et | Prospective | Critically ill | 373 Comorbidities,
al., observation | COVID-19 hypertension, low
Mumbai?2! al study patients SpO,, low P/F ratio,
high levels of blood
sugar, LDH, ferritin,
D-dimer, IL-6
Sharma et | Prospective | All severity Lymphopenia and
al., observation 7 higher age
Jaipurl9 al study 0
Dosi et al., | Retrospecti | All severity | 365 Comorbidities,
Indore-22 ve study (oxygen lymphopenia
requirement-53)
SagarS Case CRP, C-reactive
Maddaniet | control All sever cases Cases50,control | protein; TLC, total
al23 s142 leucocyte count; NLR,
neutrophil-
lymphocyte ratio;
LDH, lactate
dehydrogenase, co-
morbidites.
Present Prospective, | All patients 200 NLR,Lymphopenia.,
study observation Heamoglobin, Total
al study WBC count.
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Although several international studies have been published on this subject, it is
important to study these parameter in Indian subjects as studies have shown a
disparity in outcomes among various races/ethnicities. Patients in our study were
(mean age 51 yrs ) in north indian study (median age — 33 yr) !2compared to
those in China (median age — 56 yr)!3, New York (median age — 63 yr)!4 or Italy
(median age — 63 yr)!5. Although similar age pattern (mean age of 40.3 yr) was
observed in a study done by Gupta et al® at another tertiary care hospital from
northern India, but their sample size was limited. Similar to other published
studies, age and male gender were associated with a higher incidence of severe
disease our study also correlating with these studies.!”-1® In one study they
explained about the age wise hospital stay in hospital in COVID-19 patients. In a
study from China, the rate of hospitalization varied between the different age-
groups as follows: 1% (20-29 years), 4% (50-59 years), and 18% (>80 years)!®
Indian studies had studied the various parameter to studied about the disease
severity in COVID-19 patients shown in the table.

The increase in NLR value means the progressive increase of neutrophils, and/or
the decrease of lymphocyte. This increase of neutrophil counts indicates that the
patients have bacterial infection and the infection is aggravated and associated
decrease of lymphocyte indicates that the immune function is poor. NLR was
found to have greater prognostic value than traditional infection markers, such as
CRP, white blood cell count and neutrophil count.2425 NLR Neutrophil-to-
lymphocyte ratio calculated using the absolute neutrophil count divided by
absolute lymphocyte count value. NLR value 3.5 was taken as a cut off value, we
grouped the patients into two groups. NLR value less than 3.5 and more than 3.5.
In our study NLR value less than 3.5 was seen in 62(31%), >3.5 in 138(69%)
patients respectively. Neutrophil-to-lymphocyte ratio (NLR) > 3.5 was associated
with more disease severity,it is a convenient and quick index of inflammation
detection in laboratory examination during routine hematology.

Highest NLR value was 30.6, seen in one patient with absolute lymphocyte count
was 0.3, NLR more than 20 was seen in 9 patients most of the patients age group
old age group patients, platelet count in these patients was mostly normal except
3 patients one patient present with severe thrombocytopenia and the platelet
count was 32,000 and another patient platelet count was 1,25,000, one patient
showed the Slacs.High NLR patients also associated with high WBC counts more
than 11,000 except in one patient presented with leucopenia 2,400 WBC count.
Clinically also these patients were severly ill requiring oxygen support. In ARDS
patients consideration of NLR- as an immune indicators would improve early
prediction for disease severity, helps clinicians to give effective respiratory
supporting strategies. It is necessary to pay attention to the COVID-19 patients
with increased NLR, who may have a poor prognosis, even a risk of death. In
ARDS in COVID 19 patients because of the inflammatory strom damage the
alveolar epithelium causes the fluid in the elastic air spaces like alveoli in the
lugs, which means less oxygen reaches the lungs, patients presents with
shortness of breath (SOB),It Usually develops few hours after the infection or
injury to lung . Severity of ARDS increases with the age. These patients requires
the oxygen supports like High Flow Nasal cannula, Oxygen Concentrators ,C-pap.
In our study also patient required the oxygen support for the survival of the
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patients. Severity increase with the patients age of the patients and also with the
co morbidities.

In INDIA Sonil!?2 et al studied the NLR in covid -19 patients,NLR in without
comorbidities patients median was 1.9 and IQR 0.6-22.5.NLR in comorbidities
patients median was 2.3 , IQR was 0.7-47.5, In this study they also divided the
patients into mild, moderate, severe patients NLR also studied in these groups .
NLR, median (IQR) in asymptomatic patients1.90 (IQR1.15), mild disease
1.79(IQR 1.08), moderate disease 1.43(IQR 0.92), severe disease5.57(IQR 25.5).
Sagar s Maddani??® study from Karnataka India also studied NLR in Covid -19
patients a case —control study. A total of 53 patients with severe Covid-19 disease
and studied the NLR. In this they found that median 8.45(IQR5.40- 14.88).

In Aijia Ma et al 26study Patients diagnosed with severe COVID-19 from 21
hospitals in Sichuan Province between January 16 and March 15 were included
in the analysis, totally 81 patients defined as severe COVID-19,44 were diagnosed
as ARDS. The baseline characteristics of the non-ARDS group and ARDS group
are listed.The cut off value of NLR for moderate-severe ARDS is 11.The high NLR
group (NLR > 9.8) showed a higher incidence of ARDS (P= 0.005) and higher rate
of non-invasive (P= 0.002) and invasive (P= 0.048)mechanical ventilation.
InWenjing Yelet al study 27they studied the dynamic changes in NLR in 349
patients at the time of joining in the hospital and few days after the admission
they found that association between clinical deterioration and changes in NLR
values as follows Initial NLR in survivors 2.88(1.79-6.74), in dead patients it is
about 14.96(8.52-26.58) with P- value <0.001. Peak NLR changes as follows in
survivors 4.14(2.11-12.32), in dead patients it is about 46.58(27.95-87.29) with
p-VALUE <0.001. We also compared the our study with other studies from china
and it was tabulated noted the NLR changes in the severely ill patients and non-
severely ill patients shown in the table 5 28

Table 5
Comparison of various studies showing NLR values

Author Samples NLR value Study design Study location
Qin et al. 20202° | Non-severe: 166 | Non-severe: 3.2 | Retrospective Hubei, China
Severe: 286 (1.8, 4.9) severe:
5.5 (3.3, 10.0)
Gong et al. | Non-severe: 161 | Non-severe: 1.9 | Retrospective Guangdong and
202030 Severe: 28 (1.4, 2.9) Hubei, China
Severe: 3.7 (2.0,
6.7)
Liu et al. 202031 Prospective Beijing, China
Non-
severe: Non-severe:
44 2.2 (1.4,
Severe: 3.1)
17 Severe: 3.6
(2.5, 5.4)
Yang et al. | Non-severe: 69 Non-severe: Retrospective Zhejiang, China
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202032

Severe: 24

4.8+3.5
Severe:
20.7+24.1

Zhang et al.
202083

Mild: 84
Severe: 31

Mild: 2.28 £1.29
Severe:
7.58+7.04

Retrospective

Hubei, China

Sagar S
Maddani et al 23

Severe 50

8.45 [5.40,

Case control

Udipi,
karnataka

13.88]Cases
2.32 [1.50,
3.48]controls

Present study

Non severe
mean
2.3(2.3+0.814),
severe
8.7(8.7+0.99)

Non severe 62,
severe 138

Prospective,
observational
study

ana

In our study we divided the patients into two groups NLR <3.5 and>3.5 we found
that patients with NLR < 3.5 were presented with the mild symptoms and mean
age also less compared to the that of the patients with the NLR>3.5 these patients
presented with moderate to severe symptoms and more mean age, and patients
with these patients also required the oxygen support. NLR values correlating with
the severity of the patient.

Conclusion

NLR is the easy and quick parameter that can be assed easily in laboratory. NLR
is more valuable test to treat patients with the infection of COVID-19, due to
higher values of NLR in deceased patients . Further studies are needed to analyse
the cause of NLR changes in order to provide potential treatment for the COVID-
19 infection and decrease mortality.
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