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Abstract
Objective:�To�evaluate�the�Neutrophil-Lymphocyte�Ratio� (NLR)�and�

C-Reactive� Protein� (CRP)� as� a� Early� inflammatory�marker� in� patients�
admitted�to�COVID�wards�and�their�treatment�monitoring.
Methods:�A�retrospective�cohort�study�was�conducted.�We�extracted�

data� from� 76� patients� with� laboratory-confirmed�COVID-19.�NLR� and�
CRP�values�were�obtained�from�blood�samples�of�those�patients.
Results:� None� of� the� 76� inpatients� were� lost� of� any� values� in� this�

retrospective�study.�NLR�and�CRPof�all�patients�were�studied.�CRP�were�
found�positive�in�47.4%�cases,�while�NLR�was�positive�in�only�3%�cases.�
However,�both�NLR�and�CRP�were�positive�in�34.2%�cases.�
Conclusion:� This� study� showed� that� CRP� proved� to� rise� fast� in�

Inflammatory�states�but�NLR�combined�with�CRP�can�be�considered�in�
Early�treatment�intervention.�
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Introduction

The�ongoing�worldwide�Coronavirus�Disease�2019�
(COVID-19)� pandemic� has� posed� a� huge� threat�
to� global� public� health.� The� pathogen� has� been�
identi�ed� as� a� novel� single-stranded� ribonucleic�
acid� (RNA)� beta� corona� virus� named� as� severe�
acute� respiratory� syndrome� coronavirus� 2� (SARS-
CoV-2).�COVID-19�represents�a�spectrum�of�clinical�
severity� ranged� from� asymptomatic� to� critical�
pneumonia,� acute� respiratory� distress� syndrome�
(ARDS)�and�even�death.1�Therefore,�full�monitoring�
of� the� severity� of� COVID-19� and� effective� early�
intervention� are� the� fundamental� measures� for�
reducing� mortality.� Accumulating� evidence� has�

suggested� that� in�ammatory� responses� play�
a� critical� role� in� the� progression� of� COVID-19.
In�ammatory� responses� triggered� by� rapid� viral�
replication�of�SARS-CoV-2�and�cellular�destruction�
can�recruit�macrophages�and�monocytes�and�induce�
the� release� of� cytokines� and� chemokines.2� These�
cytokines�and�chemokines�then�attract�immune�cells�
and�activate�immune�responses,�leading�to�cytokine�
storms� and� aggravations.� Several� in�ammatory�
markers�have�some�tracing�and�detecting�accuracy�
for� disease� severity� and� fatality.� In�ammatory�
markers�such�as�procalcitonin�(PCT),�serum�ferritin,�
erythrocyte� sedimentation� rate� (ESR),� C-reactive�
protein(CRP),�NLR(Neutrophil-Lymphocyte�Ratio)�
and� interleukin-6� (IL-6)� have� been� reported� to� be�
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signi�cantly� associated�with� the� high� risks� of� the�
development�of�severe�COVID-19.�However,�these�
tests�altogether�take�a�huge�price,�which�is�dif�cult�
during�lockdown�Financial�crisis.�The�NLR�is�simply�
the�number�of�neutrophils�divided�by�the�number�
of� lymphocytes.� Under� physiologic� stress,� the�
number�of�neutrophils�increases,�while�the�number�
of�lymphocytes�decreases.�The�NLR�combines�both�
of� these� changes,� making� it� more� sensitive� than�
either� alone.� CRP� is� a� protein�made� by� the� liver.�
CRP� levels� in� the� blood� increase�when� there� is� a�
condition�causing�in�ammation�somewhere�in�the�
body�and�used�to�monitor�the�severity�of�disease�in�
chronic�conditions.

Here� we� performed� an� analysis� based� on� the�
current�scienti�c�literature�to�compare�the�levels�of�
in�ammatory�markers,�especially�NLR�and�CRP�in�
COVID-19�positive�patients.�This�study�will�assist�
clinicians�to�monitor�the�severity�and�prognosis�of�
COVID-19.

Materials�and�Methods

Study�population�and�data�collection
A�retrospective� review�was�performed�by�using�a�
database�of�76�Covid�19�positive�patients�who�was�
admitted�inCovid�ward�in�the�month�of�September�
2020� in� P.D.Hinduja� Sindhi� Hospital,Bangalore.�
Only�laboratory-con�rmed�COVID-19�patients�with�
mild/common� types� on� admission�were� enrolled�
in� this�study.�A�con�rmed�case�of�COVID-19�was�
de�ned� as� a� positive� result� on� real-time� reverse-
transcriptase-polymerase-chain-reaction� (RT-PCR)�
assay�using�nasal� or�pharyngeal� swab�specimens.�
Laboratory� assessments� consisted� of� a� complete�
blood�count,�blood�chemical�analysis,�coagulation�
testing,�assessment�of�liver�and�renal�function,�and�
measures�of�electrolytes,�C-reactive�protein,�lactate�
dehydrogenase.�The�data�of�enrolled�cases,�including�
demographic� information,� clinical� symptoms� or�
signs,� clinical� outcomes� and� laboratory� �ndings�
only�CRP�and�NLR�on� admission,�were�extracted�
from�electronic�medical�records.�

Only� results� on� the� day� of� admission� were�
used� for� analysis.� CRP� was� done� by� latex� slide�
agglutination�method.�Negative�CRP�is�when�values�
are� 0-0.6mg/dL.� Any� value� above� this� reference�
range�is�considered�Positive.�NLR�is�calculated�by�
dividing�Neutrophil� and� Lymphocyte� percentage�
values.� Normal� NLR� is� considered� when� the�
Quotient�is�rougly�1-3.�An�NLR�above�6,�con�rms�
that�the�patient�is�in�stress�condition.�The�study�was�
approved�by�the�Lab�Chief�and�Medical�Director.

Statistical�Analysis

IBM� SPSS� Statistics� 22.0� were� used� for� statistical�
analyses.�All�tests�were�two-tailed,�and�P�value�less�
than� 0.05� was� considered� statistically� signi�cant.�
The�chi-square�test�or�Fisher’s�exact�probability�test�
was�used�to�compare�count�data.

Results

Demographic� pro�les� and� laboratory� �ndings� of�
the�participants�on�admission.

Chart�1:�Depicting�Sex�ratio.

Chart�2�:�Depicting�Age�range�in�Years.

Chart�3�:�Depicting�C-Reactive�Protein,�Neutrophil-Lymphocyte�
Ratio�results.
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Seventy� six� in� patients� with� COVID-19� were�
enrolled� in� this� study.� The� median� age� of� these�
participants�was� 55� years� (range,� 25–85� years).�A�
total� of� 52.6%� of� patients� were� males� and� 47.3%�
were�females�(Chart-1,2).�A�total�of�18�patients�were�
above�65�years�of�age.�Almost�70%�of�patients�had�
co-morbidities�such�as�Hypertension�and�Diabetes.

None� of� the� 76� inpatients� were� lost� to� follow-
up� in� this� retrospective� study.� Approximately� 12�
patients� (15.7%)�did�not�have�either�positive�CRP�
or�NLR.�CRP�were� found�positive� in�47.3%�cases,�
while� NLR� was� signi�cant� in� only� 2.63%� cases.�
However�34.2%�cases�showed�a�combined�CRP�and�
NLR�positivity�(Chart�3).

Discussion

The� present� study� of� 76� cases� of� COVID-19�
patients� showed� that� CRP� is� gold� standard�
in� Covid-19� infected� patients� as� seen� in� other�
in�ammatory� diseases.� Although� an� association�
between� viral� infection� and� lymphocytosis� has�
long� been� established3� lymphopenia� occurring� in�
COVID-19�patients�has�been�reported�by�previous�
studies.4,5�and�this�phenomenon�was�also�observed�
in� SARS.6� Direct� invasion� by� SARS-CoV� viral�
particles� damages� the� cytoplasmic� component�
of� the� lymphocyte� and� causes� its� destruction;�
indirect�mechanisms�such�as�vascular�cell�adhesion�
molecule-1� (sVCAM-1),� soluble�Fas� ligand�(sFasL)�
or� intense� cytokine� storms� can� induce� apoptosis�
in� lymphocytes.7� Recently,� the� NLR� has� been�
proposed� as� a� novel� predictor� of� mortality� in�
various�diseases,�such�as�heart�failure�and�several�
types�of�cancer;8,9�however,�the�use�of� the�NLR� in�
the�differential�diagnosis�of�pneumonia�is�rare.10�
In� this� study,� we� found� that� the� neutrophil� to�
lymphocyte� ratio� is� not� statistically� signi�cant,�
still�NLRwhen�combined�with�CRP�can�be�used�to�
dictate� the� severity� of� SARS-CoV� infection� in� the�
body.�This�is�inaccordant�with�other�studies.11,12

The� CRP� was� signi�cantly� higher� in� patients�
infected� with� SARS-CoV-2,� which�was� consistent�
with� the� �ndings� of� other� study.11� Higher� blood�
CRP�levels,�as�a�non-speci�c�in�ammation�marker,�
play� an� instructive� role� in� the� acquired� immune�
response�as�an�innate�recognition�and�elevated�CRP�
levels�have�also�been�associated�with�acute�dyspnea�
due� to� pneumonia� and� bronchitis.11� Our� study�
showed� that� CRP� (p<0.05)� was� an� independent�
risk� factor� predicting� COVID-19.� Subsequently,�
we� analyzed� the� diagnostic� performance� of� the�
parameters� mentioned� above.� NLR� and� CRP� has�

good� diagnostic� ef�ciency.11�Also�when� NLR� and�
CRP�were�combined,�the�sensitivity�and�speci�city�
increases.�Those,�15.7%�cases�who�showed�neither�
CRP�or�NLR,�where�known�to�have�mild�symptoms�
and�so�can�be�considered�less�impact�of�the�virus�on�
the�immune�system.�

Conclusion�

In� conclusion,� the� outbreak� of� SARS-CoV-2�
infection� has� had� extensive� in�uence� around� the�
world.� This� study� suggests� NLR� combined� with�
CRPcan�predict�the�severity�of�the�disease,�in�turn�
early� treatment� intervention.� Also� NLR� was� Not�
statistically� signi�cant,� so� considering� NLR� as�
early� in�ammatory� marker� in� Covid-19� infection�
is�questionable.�Given�that�this�study�was� limited�
by� its� sample� size,� more� comprehensive� studies�
are� required� to� help� establish� the� role� of� these�
parameters�in�predicting�COVID-19.
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