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Abstract

The novel coronavirus, officially named SARS-
CoV-2, emerged in late 2019 in Wuhan, China,
rapidly evolving into a global pandemic. COVID-
19, the disease caused by SARS-CoV-2, manifests
in symptoms ranging from fever, cough, and fatigue
to severe respiratory distress and multi-organ
failure. Itprimarilyspreads
throughrespiratorydroplets,contaminatedsurfaces,
and, potentially, fecal-oral routes. Transmission
from asymptomatic and presymptomatic individuals
complicates containment. The virus’s
pathophysiology involves binding to ACE2
receptors in respiratory mucosa, with an estimated
reproduction number (Rq ) between 2 and 6.47.
Diagnostic methods such as RT-gPCR and antigen
testing remain the gold standard, complemented by
imaging for severe cases. Initial prevention focused
on isolation, hygiene, and healthcare worker
protection. Biosensing technologies, particularly
electrochemical and  nanotechnology-enhanced
sensors,arepromisingforrapid,accuratediagnostics.T
heintegrationofAl,wearablesensors,and  disposable
biosensors  could revolutionize ~ pandemic
management by enabling real-time
monitoringandearlydetection.However,mostbiosensi
nginnovationsareatthelaboratorystage, necessitating
accelerated commercialization for real-world
applications. Future research must
addressscalability,accuracy,andaffordabilitywhileex
ploringAl-drivendiagnosticsandportable  sensors.
These advancements are essential for managing
pandemics and ensuring global health resilience.
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I.  Introduction
The novel coronavirus, initially identified
as 2019-nCoV and now officially named severe
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), has rapidly spread from its origin in
Wuhan
City,HubeiProvince,China,tocountriesworldwide.As

ofMarch5,2020,approximately96,000  cases  of
coronavirus disease 2019 (COVID-19) and 3,300
deaths have been reported globally.[1] In India, 29
cases have been confirmed to date. Fortunately,
children have been rarely affected,
withnoreporteddeaths.However,thefuturetrajectoryo
fthisvirusremainsuncertain. Thisarticle
providesanoverviewof
thisemergingvirus.Giventherapidlyevolvingnatureof
informationon COVID-19, readers are encouraged
to stay updated regularly.[2]

SinceDecember 2019, a
novelcoronavirusdisease(COVID-19) has
rapidlyspread acrossChina, triggering a global
outbreak and raising significant public health
concerns. On January 30, 2020,
theWorldHealthOrganization(WHO)declared
COVID-19a globalpublichealthemergency. In
India,thefirstCOVID-
19casewasreportedonJanuary27,2020,inKerala.Sinc
ethen,case
reportinghasvariedwidelyacrossthecountry,relyingo
nSARS-CoV-2antigendetectionthrough Real-Time
Reverse Transcription Polymerase Chain Reaction
(RT-gPCR) or Rapid Antigen Testing (RAT).[3]

Il.  History
Coronaviruses are enveloped, positive-sense RNA
viruses measuring 60 to 140 nanometers in
diameter. Theyhave spike-like projections on their
surface, givingthem a crown-like appearance
underanelectronmicroscope,whichinspiredtheirname
,"coronavirus”.[4]Fourcoronaviruses— HKUL1,
NL63, 229E, and OC43—circulate among humans
and typically cause mild respiratory illnesses.
Overthepasttwodecades,therehavebeentwosignifican
tinstanceswhereanimal-originbetacoronaviruses
crossed into humans, leading to severe diseases.
The first occurred in 2002— 2003,whenanovelp-
genuscoronavirusoriginatingfrombatswastransmitte
dtohumansviapalm
civetcatsinChina'sGuangdongprovince. Thisvirus,kn
ownassevereacuterespiratorysyndrome
coronavirus(SARS-
CoV),infected8,422people,primarilyinChina
andHongKong,and caused
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916deaths, with a mortalityrate of 11%,
beforebeingcontained.[5]

Nearly a decade later, in 2012, the Middle East
respiratory syndrome coronavirus (MERS-CoV),
also of bat origin, emerged in Saudi Arabia, using
dromedary camels as an intermediate host. It
affected 2,494 individuals and resulted in 858
deaths, with a fatality rate of 34%.[6]

I11.  Epidemiologyandpathophysiology
COVID-

19affectsindividualsofallages. Theinfectionprimarily
spreadsthroughlargerespiratory droplets produced
when symptomatic individuals cough or sneeze.
However, asymptomatic individuals and those in
the presymptomatic phase can also transmit the
virus. [7] Research
indicateshigherviralloadsinthenasalcavitycomparedt
othethroat,withnosignificantdifference in viral loads
between symptomatic and asymptomatic carriers.[8]

Patientscanremaininfectiousthroughoutthesymptom
aticperiodandevenafterclinicalrecovery. Certain
individuals, known as "super-spreaders,” can infect
multiple others. For instance, a UK citizen attending
a conference in Singapore transmitted the virus to
11 others while staying at a resort in the French
Alps and upon returning to the UK.[9]

Infected droplets can travel 1-2 meters and settle on
surfaces, where the virus can remain viable for days
under favorable conditions. However, it is
effectively inactivated in under a minute by
commondisinfectantslikesodiumhypochloriteandhyd
rogenperoxide.[10] Transmissionoccurs through
inhaling these droplets or touching contaminated
surfaces and subsequentlytouching the nose, mouth,
or eyes.

The virus has also been detected in stool, raising
concerns  about  potential  water  supply
contaminationandtransmissionthroughaerosolization
orthefecal-oralroute.[9]Currentevidence does not
indicate transplacental transmission from pregnant
women to their fetuses, although neonatal infections
from postnatal exposure have been reported.[11]
Theincubationperiodrangesfrom2tol4days,withame
dianof5days.SARS-CoV-2entersthe
respiratorymucosa bybindingto the angiotensin-
convertingenzyme 2 (ACE2) receptor.[12] The
basicreproductionnumber(R, )hasbeenestimatedbet
ween2and6.47invariousmodels.By comparison, the
Ry for SARS was approximately 2, and for the
2009 H1N1 pandemic flu, it was 1.3.

Symptoms
COVID-19,causedbytheSARS-CoV-

2virus,manifestswithabroadspectrumofsymptomstha
t vary among individuals.[13]

CommonSymptoms

Feverand chills
Cough(persistentordry)
Shortnessof breath or difficultybreathing
Fatigue

Muscle orbody aches
Headache

Sore throat
Lossoftasteorsmell
Congestionorrunnynose
Nausea,vomiting,ordiarrhea.

LessCommonSymptoms

e Skinrashesordiscolorationonfingersandtoes
Soreeyesor conjunctivitis
Dizziness,confusion, orbrain fog
Hoarseness

Appetitelossorabdominalpain.

SevereSymptoms(SeeklmmediateMedical Attenti
on)
e Difficultybreathing(even atrest)

e  Persistentchestpainorpressure

e Confusion or inabilitytostay awake
e  Bluishlipsor face

e Cold,clammy,orpaleskin.
RiskGroups

Olderadultsandthosewithunderlyingconditions(e.g.,
diabetes,heartdisease,lungconditions,or  weakened
immunity) are at higher risk of severe disease.
Children are generallyless affected but may
experience multisystem inflammatory syndrome in
rare cases.[14]

Long-termEffects

Some individuals experience post-acute sequelae of
SARS-CoV-2 (PASC), commonly called "long
COVID," with symptoms like fatigue, cognitive
impairment, and prolonged respiratory issues.

2. Diagnosis

A suspect case of COVID-19 is identified in
individuals presenting with fever, sore throat, and
cough, particularly if they have a history of travel to
regions with persistent transmission (e.g., China) or
contact with individuals with similar travel history
or confirmed COVID-19 infection. However, cases
can also present without fever or symptoms. A
confirmed case is defined as a suspect case that tests
positive using molecular diagnostic methods.[17]

Molecular Testing: Specific molecular tests on
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respiratory samples (e.g., throat swab,
nasopharyngealswab,sputum,orbronchoalveolarlava
ge)arerequiredforconfirmation.Insevere cases, the
virus may also be detected in blood or stool.
Testing Facilities: In India, samples from suspect
cases must be sent to designated
referencelaboratoriesortheNationalInstituteofVirolo
gyinPune.Withtime,commercialtesting options are
expected to become more widely available.
GeneralObservations
e Whitebloodcell countisoften normalorreduced.
e Lymphopenia(lymphocytecount<1000)islinkedt
oseveredisease.
e Platelet count is usuallynormal or slightly low.
e ElevatedCRPandESRIevelsarecommon
MarkersofSevereDisease
ElevatedALT/AST,D-
dimer,CPK,LDH,andprolongedprothrombintime.

Imaging Findings

ChestX-
ray(CXR):Oftenrevealshilateralinfiltratesbutmayben
ormalinearlystages.CTScans: More sensitive than
CXR, showing infiltrates, ground-glass opacities,
and subsegmental consolidation. CT can detect
abnormalities even in asymptomatic cases or those
without evident lower respiratory involvement.[18]
It is sometimes used to diagnose COVID-19 in
suspect cases when initial molecular tests are
negative, with follow-up testing confirming the
diagnosis.

These findings provide crucial insights into
diagnosing and managing COVID-19 effectively,
particularly in settings with limited resources or
during early outbreak stages.

3. Treatment

At the onset of the COVID-19 pandemic, limited
understanding of the virus and its treatment
createdanurgentneedforexperimentaltherapiesanddr
ugrepurposing.However,extensiveglobal efforts by
clinical researchers have significantly advanced
knowledge about the disease and its
management.[19] This progress has paved the way
for the development of novel treatments and
vaccines at an unprecedented pace, transforming the
approach to combating COVID-19.

4. Prevention

At the time, there were no approved treatments for
COVID-19, emphasizing the importance of
prevention. However, several characteristics of the
virus, such as asymptomatic transmission, a long
incubation period, and persistence after recovery,
made prevention challenging. Key measures

included:
Homelsolation:Mildcaseswereadvisedtoisolateinwe
lI-ventilatedspaceswithsunlight
exposuretoinactivatethevirus.Patientsandcaregivers
wererecommendedtowearsurgicalmasks and
practice hand hygiene every 15-20 minutes.[?%
Healthcare Worker Protection: Healthcare
workers faced significant risks, as seen during the
SARS outbreak where 21% of cases were among
healthcare personnel. Measures included:
O UseofN95
respirators,protectivesuits,andgoggles.
O Regulardecontaminationofsurfaceswithsodiumh
ypochlorite.
O Airborneprecautions
duringprocedureslikeintubation orsuctioning.

e Patient Discharge: Isolation ended after being
fever-free for three days and having two
consecutive negative molecular tests. This
protocol differed from pandemic flu guidelines,
which allowed earlier resumption of normal
activities.

* Community-Level Measures: Individuals
were advised to avoid crowds, postpone
nonessential travel, and maintain
respiratoryhygiene.  Surgical masks were
recommended for symptomatic individuals,
though WHO did not initially endorse mask use
for healthy people.’1 However, in China,
public mask-wearing and restrictions on
gatherings were implemented.

* Global Efforts: Early responses included
travel restrictions to and from China, with
quarantine and testing of asymptomatic
individuals. As the virus spread worldwide,
these measures expanded.

*  VaccineDevelopment:Effortstocreateavaccine
wererapidlyunderway,aimingtocurb the spread
and impact of the virus.

These  strategies  reflected the  evolving

understanding of COVID-19 and laid the foundation

for more robust prevention and management
protocols as new information emerged.

5. Conclusion and future prospective
COVID-19 is asevereinfectious diseasewith
symptoms likefever, cough, and fatigue, similarto
SARS. It primarily spreads through respiratory
droplets and close contact, posing a significant
globalhealththreat.Bioanalyticalmethods,knownfort
heircost-effectiveness,accuracy,andlow error rates,
are pivotal in diagnosing COVID-19.

Among these methods, biosensing techniques such
as electrochemical sensors stand out for their rapid
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response and potential to aid in disease simulation.
This capability enables swift diagnosis and the
identification of suitable treatments. Integrating
nanotechnology can further enhance
diagnostictoolsbyimprovingdeviceperformance,
enablingpoint-of-caretesting,andoptimizing sensing
methods.??
Future research should emphasize developing
innovative, non-invasive, cost-effective, and fast
biosensors tailored for pandemics and life-
threatening infections. These efforts should include:
® Al
driventechnologies: Tosupportmassdataanalysis
andpredictivediagnostics.
® \Wearablebiosensors:
Forcontinuouspublichealthmonitoring.
® Disposablesingle-usesensors:
Forindividual,real-time testing.
However, challenges remain. Most biosensing
technologies are at the laboratory stage, meaning
their real-world application may lack the precision
observed in controlled settings. Moreover,
biosensorsspecificallydesignedfordetectingSARS-
CoV-2areyettobedeveloped.Accelerating the
commercialization of effective biosensors and
exploring innovative methods like Al and wearable
technologies could address these gaps and improve
mass screening capabilities.?!
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