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ABSTRACT

COVID-19causesglobalhealthproblems,andnewtechnologieshavetobeestablishedtodetect,
anticipate,diagnose,screen,andeventraceCOVID-19byallhealthcareexperts.Severaldatabase
searchesarecarriedoutinthisliterature-basedstudyonmachinelearning(ML),artificialintelligence,
computer-basedmoleculardockinganalysis(CBMDA),COVID-19,andherbaldockinganalysis.
Inthebattleagainstdifferentinfectiousdiseases,ML,AI,andCBMDA’spastsupportingdataare
involved.ThesedeviceshavenowbeenupdatedwithadvancedfeaturesandarepartoftheSARS-
CoV-2 screening, prediction, diagnosis, contact tracing, and drug/vaccine production healthcare
industries.ThisarticleaimstocomprehensivelyanalysetheessentialroleofMLandAIandCBMDA
inthescreening,prediction,contacttracing,andproductionofherbaldrugsforthisvirusandits
associatedepidemic.
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Artificial Intelligence, Computational Molecular Docking Analysis, Coronavirus, Herbal Compounds, Ligand, 
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INTRodUCTIoN

Several viral diseases that have been documented throughout history have become pandemic or
infectiousdiseases. In thecurrent situation,novel coronavirusdisease2019 (COVID-19) is also
aviral infectiousdisease,andthat isassociatedwithmanyotherhealth issues, includingcancer,
neurodegenerativediseases,anddiabetes(Vehiketal.,2011;Sohrabietal.,2017).Tomanageand
prevent thisdisease,clinicians, scientists,nationalhealthcare systemsofdifferentcountries, and
membersoftheWorldHealthOrganization(WHO)arecontinuallysearchingfortoolstosolvethis
problemandfightagainstthisdisease(Sohrabietal.,2017).

COVID-19isahighlycontagiousviraldiseaseandhasnowcausedapandemicsinceitwas
discoveredin2019.ThefirstconfirmedcaseofCOVID-19wasidentifiedinWuhan,HubeiProvince
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(China), in December 2019 with a respiratory problem. In India, the first COVID-19 case was
registeredinKeralawhenthepatientarrivedfromWuhan,China.COVID-19iscausedbysevere
acuterespiratorysyndromecoronavirus2(SARS-CoV-2).Itssymptomsincludecoughing/sneezing,
fever,difficultyinbreathing,chestpain,sorethroat,gastrointestinalproblems,andlossofsenseof
smellandtaste,anditcanalsoleadtobrainandkidneydysfunction(Sohrabietal.,2017).COVID-19
isahelicalsingle-stranded,positive-senseRNA,anditsgenomesizeis29.891kb,enclosedbya
5¢-capand3¢-poly(A)tail.Itsgenomecontains38%G+C.COVID-19hasfourmainstructural
glycoproteins in itsnucleocapsid: spike (S),membrane (M),envelope (E),andnucleocapsid (N)
(Vehiketal.,2011;Sohrabietal.,2017).

COVID-19isspreadmainlybydropletsofaninfectedpersonthroughcoughingorsneezingand
thiscanhappenintwoways:directclosecontactandindirectcontacttoaninfectedperson(Sohrabi
etal.,2017).AccordingtoaWHOstudy,COVID-19patientsmaybeasymptomaticorsymptomatic
andassociatedwithothersymptomssuchas“strangesymptoms”orsinging-skinrashesand“COVID
tongue”ormouthulcerorwhitepatchesonthetongue.Thesenewsymptomsarerelatedtoprevious
symptoms.DuetotherapidincreaseofCOVID-19cases(Boukhatemetal.,2020;Roosaetal.,2020),
theWHOdeclaredCOVID-19asapandemiconJanuary30,2020.BesidesChina,COVID-19has
affectedallcountriesworldwidewithinabriefperiod;therefore,ithasbecomeahumanhealthcrisis
ofinternationalconcern(Vehiketal.,2011;Sohrabietal.,2017).

Pathogenic COVID was identified from poultry in 1937, causing colds and mild digestive
infectionsinhumans(Vehiketal.,2011;Boukhatemetal.,2020;Roosaetal.,2020).Anothernew
humancoronavirusstrainwasidentifiedinSoutheastAsiaandCanadain2003(Wangetal.,2005).
AccordingtoarecentreportbytheWHO,around90,054,813casesofCOVID-19wereconfirmed,
andmorethan1,945,610deathswererecordeduntilJanuary13,2021(Wangetal.,2005).NewYork
Citywastheepicenter(CenterforSystemsScienceandEngineeringatJohnsHopkinsUniversity
2020)ofCOVID-19withover200,000positivecasesandmore than17,400deaths.During the
diseaseoutbreak,availableclinicalfacilitieswereoverwhelmedbyanemergencyhealthcrisis,forcing
healthcare professionals, COVID-19 patients, and their families to make critical, time-sensitive
decisionsbasedoninadequateinformation(Evansetal.,2020)

Othermembersofthecoronavirusfamily(Figure1),includingsevereacuterespiratorysyndrome
(SARS)andMiddleEastrespiratorysyndromecoronavirus(MERS-CoV),havebeenreportedto
infecthumansandanimalssuchascattleandpets; thesevirusesalsocausebreathing issuesand
affectthegastrointestinaltract(Drostenetal.,2003;Vehiketal.,2011;WHO,2020;JHU,2020;
Guoetal.,2020).

Atpresent,giventhat there isnoapprovedmedicineavailableforCOVID-19,scientistsand
researchcommunitiesaround theworldarecontinuouslydevelopingantiviraloranti-COVID-19
drugsandareinvolvedinthepreparationofvaccinestoprotectandsavehumanlife(Vehiketal.,
2011;Huetal.,2015;Yangetal.,2020).Thus,weshouldtakesomeprecautionarymeasuresto
preventCOVID-19infection,includingavoidingsocialgatheringsandphysicalcontact,maintaining
socialdistancing(2feet),stayingathome,andpracticinggoodhygiene(regularhandwashingwith
soap,alcohol-basedhandwash,orsanitizer).Thelackofstandardtreatmentdrivesphysiciansand
medicalcaretakers’exceptionalworkprocess,eventhoughthetrajectoryforpatientsmostlikelyto
decompensateisbeingstudiedbutremainselusive.Giventheseverityoftheseconditionsandthe
riseinthenumberofcases, thereisaneedforadditionalmedicalequipment(Zhouetal.,2020;
Debnathetal.,2020).

Moreover, the current healthcare resources and tools should be augmented. Scientists need
innovativecomputerizedclinicaltoolsortechnologytomonitorinfectedpatientsinvariousphasesof
COVID-19infectiontofindawaytopreventthespreadofthedisease,contributetothedevelopment
of vaccines, anddevelop an antiviral drug.These computerized clinical tools can track infected
patientsandmakeclinicaldecisionsregardingtheirinfection(Zhouetal.,2020;Debnathetal.,2020).
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ConsideringtheincreasingnumberofCOVID-19casesandthegrowingshortageofpathologists
globally,automatedcomputer-based,machinelearning(ML),andartificialintelligence(AI)-based
toolsshouldbedevelopedtosupportpathologists.COVID-19diagnosisandthiscommunicabledisease
predictionspectrumarecrucialintheclinicalmanagementofafflictedmen.MLandAIarecomputer-
basedmethods.BothtechniquescanbeappliedtounderstandthesubgroupsofCOVID-19patients,
guidetimelyclinicaldecision-making,andimprovepatient-centeredoutcomesandmaneuverability.
However,accuratelydiagnosingCOVID-19isdifficultbecauseitspossiblenumbergrowsasnew
strainsarediscovered.Asaresult,foranautomatedmethodtobeusedinmedicine,itmusthave
clinicalrangeaccuracy.MLandAIoffermultipleclinicalapplicationstohealthcareprofessionals,
includingriskrecognition,identifyingpatients,producingmedicationsmorequickly,identifyingdrugs
thatcanassistintreatment,predictingdiseasespread,abetterunderstandingofviruses,mapping
wherevirusescomefrom,andpredictingthenextpandemic.

Wehavebeenattemptingtofocusonthenovel’srelationshipwithoneanother.Throughthis
study,COVID-19willbecurtailed,aswellasthemostup-to-dateMLandAItechnologies.Itaims
to clearup thepandemic assignment and increaseherbal-basedantiviral or anti-covid tabletsor
vaccines.Asaresult,wehaveattemptedtoincludesuchconcisestatisticstoovercometheglobal
pandemicburden.Thisviewpoint emphasizes the advantagesof computer-basedequipment in a
varietyofclinicalenvironments.Itexplainshowcarefullyconstructedmachinelearningandartificial
intelligencealgorithmscouldbeaugmentedforthedurationoftheCOVID-19pandemic.

Thisreview’sprimarygoalwastodeterminehowML–AItechniquesandmolecular–computational
dockingworkwiththenovelCOVID-19curtail.Whatroledoesthistechnologyplayinscreening,
traction,andtreatment?Theapplicationofmoleculardockingtechniquestoherbaldrugsisarelatively
newphenomenonthathasreceivedmuchattentionrecently.

Second,herbalmedicinesthatareanti-SARS-CoV-2shouldberepurposedforCovid-19therapy.
Itaimstosimplifythepandemicassignmentandincreaseherbal-basedantiviraloranti-covidtablets
orvaccines.

With the help of ML and molecular docking, the current research has contributed a great
combinationofbiologicalscience,therapeuticprospect,andancient-science-basedherbaltreatment
forthecurrentpandemic.

It also deals with potential research directions, remote screen identification, diagnosis,
consultations, impactassessmentandevaluation,unreliableanddisruptivedataandunawareness
amongthemasses,dataprivacyandprotection,andtheinconsistencyofdatacollection.

Thefirstpartdiscussespreparingtheentirepaperanditsvarioussourcesforarticlecontent,such
asSpringerLink,ResearchGate,WileyOnlineLibrary,andGoogleScholardatabases.

ThesecondpartdiscussesalgorithmcreationandAI,withvariousmodelsforcontact,screening,
diagnosis,andherbalimmuneboosterdrugs.

Thelastpartmentionsthefutureaspectsoftheresearchpaper.

MATERIALS ANd METHodS
SearchenginessuchasScienceDirect,Scopus,PubMed,SpringerLink,ResearchGate,WileyOnline
Library,GoogleScholar,andElsevierdatabaseswereusedtofindcomprehensiveinformationon
ML,AI, computer-basedmoleculardockinganalysis and itsmechanism,pandemic,mobile app,
computerapp,software,SARS-CoV-2,COVID-19,andherbalantiviraloranti-COVIDmedication.
TheliteraturefromSCIandScopusindexjournalswasscreenedduringthequest,whichtookplace
betweenOctoberandDecember2020.TheCOVID-19wasfurtherscreenedandtestedwithautomated
toolsinthecurrentanalysis,whichmetthereview’sgoal.

ML (ALGoRITHM dEVELoPMENT) ANd AI
In the past, clinical and scientific research have relied on machine learning (ML) and artificial
intelligence(AI)toincreaseforecastaccuracyforbothinfectiousandnon-infectiousdiseasescreening
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(Samueletal.,2020).MLisacomputer-basedsoftwarefunctionofAI,whichcoordinateshowtolearn
andimprovefromexperiencewithoutbeingprogrammedmechanically.Italsofocusesondeveloping
computer-basedprogramsthatcanaccessdataandlearnforthemselvesandhelptheclinicianscreen
fordiseasesforbettertherapeuticdrugdevelopment.MLandAIareexcellentclinicaltechnologies
thatahealthcareorganizationor investigatorsoperate.Theyareusedtodevelopbetterscreening
techniquesthatresult inbetterscale-upandspeed-upprocessingpower.Theyarealsoconsistent
andperformbetterclinicaldataanalysisinspecifichealthcareapplications(Samueletal.,2020).

SomerecentstudieshavedeterminedMLandAI’spotentialforvariouspandemicoutbreaks,
supportinghealthcareexpertsintreatingvariouslycommunicable(SARS,Ebola,HIV,COVID-19)
andnon-communicablediseases(cancer,diabetes,heartdisease,andstroke).MLandAIareused
withradioimagingtechnologysuchascomputedtomography(CT),X-ray,andclinicalbloodsample
datatocomplementtheidentifiedpatient’sdiagnosisandscreeningprocess.Inthiscontext,detailed
information on coronavirus disease detection and screening has been recommended. Radiology
images,suchasX-raysandCTscans,canbeusedasstandardinstrumentstocomplementtraditional
diagnosisandscreening(DavenportandKalakota,2019).

MLandAIcanbeusedinmultipleapplications,suchas(1)exchangingde-anonymizedrawdata
fromeachclinicaltrialand(2)encouragingthecreationoflargecohorts.TheInternationalSevere
Acute Respiratory and Emerging Infection Consortium initiative aims to create a broad, shared
clinicaldatabaseonCOVID-19patients.Toensurethatdataareexchangedfreelyandquickly,other
organizationshavesignedadata-sharingagreement(SHR-2020;NIH,2020).

MLandAItoolsarebeingusedbyscientists,researchers,representativesofvarioushealthcare
organizations,andcliniciansworldwidetofindtheCOVID-19andcuretheissue.Bothmethods
arecritical indeterminingabetterway to treatdiseases (DavenportandKalakota,2019).These
technologieswillaidinthemonitoringofCOVID-19andthecreationofamodeltocombatCOVID-19.
Theymayalsodetermine the actual numberof cases and assist indevelopingmethodologies to
combatCOVID-19.

ML ANd AI – dIFFERENT ModELS FoR IdENTIFICATIoN, 
SCREENING, ANd dIAGNoSIS: SPECIAL LINK To SARS-CoV-2

dETECTIoN, SCREENING, ANd dIAGNoSIS oF CoVId-19
In1976,thefirstexpertsystemMYCIN(whichusedAItoidentifybacteriacausingsevereinfections
(bacteremiaandmeningitis)(Phillips-Wrenetal.,2008)anddiscoverantibioticsandtheirdosage)was
developedwith450rulestotreatbacterialinfectionbysuggestingantibioticstoaninfectedperson
(Phillips-Wrenetal.,2008;Peiffer-Smadjaetal.,2019;AgrebiandLarbi,2020).Thistechnology
servesasclinicaldecisionsupportforscientists,medicalorclinicalexperts,andhealthcareexperts
inseveral typesofdisease,either infectious (SARS,HIV,COVID-19)ornon-infectious (cancer,
obesity,neurodegenerativediseases,anddiabetes)(Kavakiotisetal.,2017;Barbatetal.,2019;Liuet
al.,2019;Karenetal.,2020).Consequently,theearlyandaccuratedetectionofanydisease(whether
infectiousornon-infectious)playsasignificantroleinearlyandbettertreatmenttosavemorelives
(Phillips-Wrenetal.,2008).

Improveddiagnosisisessentialforbettertreatinganddetectinganydiseaseattheinitialphase,
resultinginsavingmorelives(Douradoetal.,2019;Ozturketal.,2020).Otherstudieshavesupported
thatforpandemicorinfectiousdiseasessuchasCOVID-19,rapidscreeninganddiagnosisplaya
significantroleinbettertreatmentandpreventingthespreadofthesediseasesthroughprecaution
andmanagement(Ozturketal.,2020).

According to Prof. Spectors and his team, the Zoe COVID Symptom app described many
“abnormalsymptoms”.Aspertherecentreportsbysystemexperts,severalnewcomputer-based
clinical tools and techniques are involvεδ and help the modern medical systemσ to handle this
pandemicperiod(Ozturketal.,2020).
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MLandAIarealsousedwithradioimagingtechnology(CT),X-ray,andbloodsampledataas
rapiddiagnosisandscreeningtoolstoidentifyCOVID-19patients.However,reportshaveshownthat
suchtechniquesarenotveryusefultoallpatients(Ozturketal.,2020).Asaresult,updatedmodels
of ML and Al, including deep convolutional network (ResNet-101), are helpful clinical disease
diagnosistoolswithhighaccuracy(83.33%–86.27%)andareapprovedbyvarioushealthcareexperts
andradiologists(Ozturketal.,2020).

Variousexpertsystemshavediscoveredseveralothertypesofrapiddiagnosisandscreeningtools
withhighaccuracyandlowcost(Table1)andneedapprovalbasedonevidence.Thesetoolscan
reducethespreadofSARS-CoV-2andprovidemoretimetoscientistsandhealthcarespecialiststo
findanewwaytocurethedisease.Differentstudieshaveusedsingleormultipledataclassification
algorithms.However,ahybridclassificationmethodshouldbeappliedtopotentialmulti-database
algorithmsormultiplereports(fromclinicaltrials,mammographicandenvironmentaldemographic
informationordata)anddatatohelpidentifypatientsorinfectedpersons.Analternativemethod
withhighdiagnosticaccuracywasdevelopedusinganewmodel,AutomatedCOVID-19detection,
basedonadeeplearningalgorithm(Douradoetal.,2019).Tosupportthescreeningpredictionof
COVID-19,thismodelusesabarechestX-rayfilmof127confirmedcaseswith500findingsand
500casesofpneumonia.Thismodelhasexcellentperformanceaccuracy:98.08%forbinaryclass
and87.02%formulti-class.Itdemonstratedtheexpertsystem’sutilityinradiologybyvalidating
rapid screeningorpredictionprocesseswithhighaccuracy (Douradoet al., 2019;Ozturket al.,
2020).Recently,hospitalsinFloridausedthesescreeningtoolstodetectpatient’stemperatureupon
enteringthehospital.ThesetoolshelprespondtoCOVID-19;moreover,sometoolsautomaticallyscan
patients’faceatthehospital’sentrypointanddetectwhethertheyhaveafever(Ozturketal.,2020).

Using theclusteringalgorithmas theprimarycharacteristicclassificationmodel,healthcare
expertsdiscoveredfourrequiredmedicalcharacteristicsconfigurationsofclinical,laboratory,and
demographicstatistics,usingGHS,CD3percentage,totalprotein,andaffectedsubjectage(Douradoet
al.,2019;Ozturketal.,2020).ThisnewmodelismoreeffectiveinscreeningandpredictingCOVID-19
patientsincriticalorsevereconditions.Theresultsshowthatafour-featureclinicalcombinationhasan
AUROCof0.9996intrainingand0.9757inresearchdatasets.Thechangeornewmodel’simportance
canbedeterminedusingsurvivalandcox-multivariateregressionanalysis,valuableresourcesfor
healthcareprofessionals(Douradoetal.,2019;Ozturketal.,2020).Somewearabletechnologiesor
models(basedonMLandAI)toscreenheartratecanbeusedtohelpidentifyCOVID-19patients
(Ozturketal.,2020).Inarecentstudyof253clinicalbloodsamplesevaluatedbyautomatedtools,
11 essential parameters (including total bilirubin, creatine kinase isoenzymes, GLU, creatinine,
potassium,lactatedehydrogenase,plateletdistributiondistance,calcium,basophil,totalprotein,and
magnesium)couldbeusedtodistinguishandverifyCOVID-19cases.Afteremployingtherandom
forestalgorithm,theseparameterswereextractedwithanoverallaccuracyof95.95%andspecificity
of96.97%.Thistoolisavailableonthewebserverathttp://lishuyan.lzu.edu.cn/COVID2019_2/to
assisthealthcareexperts(Phillips-Wrenetal.,2008;Douradoetal.,2019;Ozturketal.,2020).The
majorityofthisresearchencouragesearlyidentificationanddetectiontolimitdiseasespread.Itgives
theclinicianmoretimetocorrespondtothesubsequentdiagnosis,allowingthemtosavemorelives
forlessmoney.Asaresult,MLandAlarecriticalinthebattleagainstCOVID-19.

CoNTACT TRACING APPLICATIoN
DetectinganinfectedindividualoraCOVID-19-infectedzonehasalsobeenthesubjectofmany
studies. It also includescontact tracing (infectperson)andacts as a contact tracing tool (CTT).
COVID-19isaninfectiousdiseasetransmittedbysaliva,droplets,ornasaldischarges(coughing/
sneezing)ofinfectedpatients.AccordingtotheWHO,ifthespreadisnotstopped,furtherinfections
willoccur(Sunetal.,2020).

Recently,IndianexpertshavedevelopedadifferenttypeofCTTforAndroidphones(CTTlinked
withBluetoothandGlobalPositioningSystemtoperformvirtually).Modernorupdatedmachine
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learningandartificialintelligence(AI)areusedindiseasedetection,assisteddecision-making,risk
analysis,andcasetriageassistants;COVID-19trackings(COVID-19touchtracking)arealsoused
(mergewithAppleandGoggle-AarogaySetu-AS).ASisavailablein12languages,andvarious
platformshavemorethan114millionusers,whichisgreaterthananyothercontacttracingappinthe
world(WHO,2020;Sunetal.,2020;Wuetal.,2020).Othercontacttracingapplications,suchasGo
CoronaGoandSampar-k-O-meter,havealsobeendevelopedbytheIndianInstituteofTechnology
totrackinfectedzonesorindividuals(Vehiketal.,2011;Wuetal.,2020).

AIandMLhavealsobeenusedtodeveloptools to identifymaskviolators.These toolsare
connectedtoCCTVcamerastocaptureoridentifytheimageofmaskviolators.Afterthat,anotification
willbesenttopoliceheadquarterstoupdatethepatrollingpoliceteamtotakemoreactionagainst
maskviolators(Vehiketal.,2011;Wuetal.,2020;Vaishyaetal.,2020;Aietal.,2020).

Thirty-sixothercountrieshavedevelopedcomputer-basedtoolsforcontacttracing(Australia,
COVID Safe; Austria, Stopp Corona; Bahrain, BeAware Bahrain; Bulgaria, ViruSafe; China,
Conjunction with Alipay; Cyprus, CovTracer; Colombia, CoronApp; New Zealand, NZ COVID
Tracer;UAE,TraceCovid;UK,NHSCovid-11)tohelpalleviatethespreadofCOVID-19(WCA,
2020;MIT,2020).However,theuseofmachinelearningandartificialintelligence(MLandAI)is
anextensionoftheCTTparadigminthefightagainstinfectiousdiseases,anditgeneratesknowledge
ordataingraphicform(GraphTheory)(betweenappliedCTTmodelandseveralinfectedpeople)
(Ardakanietal.,2020;WCA,2020;MIT,2020;BBC,2020).Simultaneously,theseappshavesome
limitationslikedatasecurity.So,weneedtoaddressandovercomethechallenge(BBC,2020).

Asaresult,thesepotentialchallengeswithcurtainCOVID-19necessitatethedevelopmentofa
highlyaccurate,automateddataanalyzer,aswellasupdatedalgorithmstoupdateMLandAI-based
toolsorpipelinesthatcanproducereliabledata.Basedontheoutput,healthcareexpertsorclinicians
candecideonCOVID-19treatmentandsavethepatient’slife.MLandAltechnologiescanhelp
diagnoseCOVID-19patients(Vaishyaetal.,2020;Aietal.,2020).Theycanassistclinicaldecision-
makingforpropermanagementandtreatmentofCOVID-19patientsandimproveclinicalfacilitiesto
fightagainstthepandemic.MLandAIareinnovativeautomatedcomputerapproachwithextensive
clinicalapplicationsinprediction,screening,anddiagnosis.Bothtechniquesneedtobeappliedto
identifyCOVID-19patientsathighrisk,especiallythosewithcomorbidities.Theycanbeusedto
understandSARS-CoV-2orthevirus’snatureandfurtherpredictupcomingchallenges.Therefore,
thebenefitsofMLandAItoolsinCOVID-19treatmentaresignificant.

ML ANd AI CoMBINEd wITH CoMPUTATIoNAL/MoLECULAR doCKING 
To REPURPoSE ANTI–SARS-CoV-2 HERBAL MEdICINES
COVID-19hasinfected219nations,andresearchersareactivelyattemptingtocombatthepandemic
disease. Currently, no effective vaccines or anti-SARS-CoV-2 medicines are available to treat
COVID-19. However, MLandAI canhelphealthcare experts prioritize herbalmedicines much
fasterbyautomaticallybuildingknowledgegraphsandpredictinginteractionsbetweendrugsand
viralproteins.MLandAItechnologiesconstituteanattractivewaytodevelopapossiblecureor
vaccineagainstCOVID-19throughcomputationalmoleculardockinganalysis–insilicomethodology
(CMDA).FewapprovedCMDAapplications,suchas1-ClickDocking,AADS,ADAM,andAutoDock
(mostfamousforCOVID-19),areapplicableforherbalantiviralmedicinedrugdiscovery(Vehiket
al.,2011;Sohrabietal.,2017;Rorresetal.,2018).

Kuntzetal.(1982)createdthefirstmoleculardockingalgorithminthe1980s,whichconsisted
oftwosets:oneforthereceptor(composedofaseriesofspheresfillingitssurfaceclefts)andanother
fortheligand(consistingofanothersetofspheresdescribingitslength).Themostsubstantialsteric
overlapbetweenthebindingsiteandreceptorsphereswasfoundbyignoringanyconformational
movement.Accordingtotheclassification,whichdistinguishesdockingmethodsaccordingtothe
degreesofflexibilityofthemoleculesinvolvedinthemeasurement,thismethodbelongstofully
rigiddockingtechniques(Halperinetal.2002)(Figure2).
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Thepotentialdevelopmentofadrugtotreatinfectedpatientsnecessitatesresearchonexisting
conventional drugs for novel COVID-19, needed for human safety before human consumption.
CMDA(computational molecular docking analysis) is integrated with digital drug or medicine
discovery component (knownas evidence-baseddigital clinical productsor tools)measures and
interventionstopromotehealthandpreventdiseasespread(Pagadalaetal.,2017;Rorresetal.,2018).
Thefirstalgorithmdevelopedin1980isanessentialdrugdevelopmenttoolknownasCMDA.It
playsavitalroleinanalyzingligandbindingmodes,intermolecularinteractions,andligand-receptor
complexes and performing quantitative predictions of binding energy, providing stability of the
binding affinity complex (ligand-receptor complexes) (Meng et al., 2011;Pagadala et al., 2017;
Coravosetal.,2019).

AfewantiviraldrugsarecurrentlybeingusedtotreatCOVID-19.Scientistsandresearchers
fromvariouscountriesfindacomplementaryoralternative(naturalsource–plant-basedmolecules)
bioactivecompound.Thispartofthestudydiscussesortriestorepurposeseveralpossibletarget
activemoleculesforthetreatmentofSARS-CoV-2withthehelpofCMDA(throughMLandAI).
Computationalsimulation(whichactsasabridgebetweentheoryandexperiment)andhigh-throughput
screeningareneededbeforedrugproduction.Thesetoolsarevictoriousagainstthetargetsite(protein),
whichiscrucialintreatinganydisease(Pagadalaetal.,2017;Coravosetal.,2019).

Chemicalmoleculelibrarieshaverecordsofmillionsofbiologicallyactivemolecules.These
moleculesinteractordockswithseveralbiologicaltargetproteinsthathelpcurethedisease.However,
thedevelopmentofanydrugorpharmaceuticalproductsdependsonmedicinalchemistry(nature
ofmolecules,design,determinationofstructure,synthesisofchemicalcompounds,orisolationof
moleculesfromplants),computationalmoleculardockinganalysis,andpharmacodynamicandkinetic
data analysis, including molecule potency, affinity, efficacy, selectivity, absorption, distribution,
metabolism,excretion,andtoxicity(Mengetal.,2011;Pagadalaetal.,2017;Coravosetal.,2019).

Morethan80%ofpeopleintheworldrelyonconventionalornaturalmedicine(NM;partof
herbs(ginger,garlic,lemon)orwholeherbsorplants(Tulshi)totreattheirdiseaseswithlimitedside
effects.NMentailedensuringhumanandanimalwell-beingandpreventinganddiagnosingdisease
(Pagadalaetal.,2017;Coravosetal.,2019;Kumarietal.,2021).

Plant active components have uncountable health benefits or biological activities such as
anticancer,anti-inflammatory,antioxidant,andimmunomodulatoryeffects(responsetotheimmune
system)andhavebeenshowntohavelowtoxicityorallergenicitywhencomparedtoothersynthetic
medicines,accordingtoOECD(OrganisationforEconomicCo-operationandDevelopment)guidelines
(Huangetal.,2010;Hughesetal.,2011;Lipinskietal.,2012).

Sinceancienttimes,differentherbalantiviralmedicineshavebeenusedtopreventviralinfection
byaffectingtheviraltransmissionchain.SomeplantssuchasAzadirachtaindica,Caricapapaya,
Bupleurum spp., Heteromorpha spp., Hippophae rhamnoides, and Scrophularia scorodonia., are
helpfulforthetreatmentofCovid-19(Lipinskietal.,2012;Chintamunneeetal.,2012).Theactive
moleculesofplantsthathelppreventandtreatinfectiousdiseasesmustbeidentifiedanddocumented
tocontrolfutureinfectiousdiseases(Huangetal.,2010;Hughesetal.,2011;Lipinskietal.,2012).

The S-protein of coronavirus (structural protein, similar to SARS-CoV-2 and MERS-CoV)
interacts with host angiotensin-converting enzyme two cellular receptors and membrane fusion,
causingantigenresponseandinducingthehost’simmunereaction.Duringthereaction,neutralizing
antibodiesblockvirusesfrombindingtothehostcellsandpreventviralinfection(Gurib-Fakimet
al.,2006;Linetal.,2016).

Molecule (ligands)docksarepartofmoleculardockingexperiments, inwhich twoormore
moleculesinteractandattempttomodifytheconfigurationandfitthebestorientationsite.Ligands
bindtothetargetprotein,shapeacomplexstructure,andaresignificantlyrelevanttodrugproduction.
Therefore,computationalandmoleculardockinganalysiscananalyzetheorientationsiteanddetermine
howligandsandtargetsinteractbasedontheirbindingenergy.Then,thesuitableligandscanbe
predictedtodevelopantiviraldrugs(Linetal.,2014;Dhamaetal.,2018).Generally,computational
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andmoleculardockinganalysisorprogramsperformthroughacyclicroute,includingscoringand
evaluatingligandconformationusingminimumenergy.Furthermore,identifyingbindingconfirmation
isdependentontwosteps:first,exploringanampleconformationalspace;andsecond,determining
bindingconfirmation(potentialbindingmodes).Thecorrectpredictionof the interactionenergy
associatedwith eachpredictedbindingconformation is the second step (Mehmoodet al., 2014;
Ferreiraetal.,2015).

ResearchersrecentlyusedcomputationalandmoleculardockinganalysistoestablishCOVID-19
drugs,inwhichherbalconstituents(bioactivemolecules)serveasligandsinteractingwiththeSARS-
CoV-2targetSprotein.Thistypeofresearchoftendescribestheessenceofhydrogenbondingor
bindingenergy,necessitatingtheinteractionofligandswithreceptorsandcreatingnovelethnomedicine
herbalformulationstotreatthispandemicdisease(Kapetanovicetal.,2008).

Severalstepsarecarriedoutincomputationalandmoleculardockinganalysis(Figure3).To
understandviralpathogenesis,itisessentialtopickviraltargetproteins.Thebesttarget-S-glyco-
structuralproteinandits(PBDID:6VYB)three-dimensional(3D)structurecanbepredictedusing
theproteindatabank.TheprogramRasMol2.7.3wasusedtoimageproteinstructuresandtheir
docking(Yurievetal.,2011;Anbazhaganetal.,2020).

Next,insilicodocking,screening,andpost-dockinganalysesareperformedfortheselectionand
preparationofligands(aminoacidresidues)anddeterminationandconfirmationoftheir3Dstructures
confirmedbyavailabledatainthePubChemandGenericEvolutionaryMethod(iGEMDOCKv2.1)
analyses(Sayleetal.,1995;Yurievetal.,2011;Anbazhaganetal.,2020).Target-S-glyco-structural
proteinandligands,bothuploadedtovarious“ByCurrentFile”and“PrepareCompounds”electrical
options,respectively,andanalyzedbyaccessiblesoftware,havetwocomputationaltools,AutoDock
Tool1.5.6andAutoDockVina1.1.2,whicharebasedontheLamarckiangeneticalgorithm,andare
usedtocompareandvalidateitemdockdataresultsforthedevelopmentofaDr.Dock(OTrottetal.,
2010;Yurievetal.,2011;Hsuetal.,2011;Anbazhaganetal.,2020).Asaresult,insilicoanalysis
orstudiesofantiviraldrugproductionusingphtyo-constitutefromplants,itiscriticaltopredicting
bothpossibleligandbindingefficiencyamongthephtyo-constituteandelucidatingthetargetprotein
ofSARS-CoV-2Sduringligandbindingandinteractionbetweenligandsandtargetreceptors.Most
researchersandexpertsconcentrateonrepurposing(Table2)antiviralmoleculesfromplantsand
developingcompounds thatupregulate the immunesystembasedonproviding the lowest ligand
bindingenergy(negativeenergyfromastablecomplexandstrongbindinginteraction)andavariety
ofhealthbenefitssuchasmodulatingbothimmunesystems,actingasImmunomodulators,andcuring
diseases(DeLanoetal.,2002;Minetal.,2015;Saeedetal.,2017;Calligarietal.,2020;Ayres,2020).

Recently, Vincent et al. (2020) developed a polyherbal formulation containing 145 plant
compounds for COVID-19 treatment. This formulation can be used to treat fever, cough, sore
throat,andshortnessofbreath(symptomsofSARS-CoV-2)[AYUSHMinistryofHealthCorona
Advisory—DO.No.S.16030/18/2019—NAM;March06,2020].Itcanalsousestructure-based
insilicomoleculardockingagainstthestructureofSARS-CoV-23CLprotoidentifypotentanti-
COVID-19naturalcompounds.

CoNCLUSIoN ANd FUTURE SCoPE
ThecurrentCOVID-19pandemicisaseriousthreat.Moreover,itwillnotbethelast.Everyclinician,
expert, scientist, and researchcommunitycontinuously searches formethods to treatCOVID-19
rapidlyandhelpinthescreening,prediction,andtracingwithhighaccuracy.

MLandAIareapprovedandpromisingcomputation-basedtechniqueswithhigheffectiveness.
This study presents the importance of ML and AI and computational-based molecular docking
programs.During thispandemicperiod, improvedmodernMLandAIalgorithmshaveplayeda
significantroleinthescreening,prediction,diagnosis,andpreventionofCOVID-19throughthe
developmentofinnovativeapps.MLandAIarealsoanessentialpartofdrugdevelopment.Lastly,
theyaresignificantlyinvolvedindevelopingimprovedtreatment,medicines/vaccines,andclinical
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therapy.However,mostoftheappspresenteddidnotworkaccurately,andamodernadvancedappwith
highaccuracyshouldbedevelopedtoaddressthepandemic.Thecomputationalmoleculardocking
programaccuratelyidentifiesligandbindingsitesandconfirmstheorientationandinteractionwith
theSARS-CoV-2targetS-protein.Italsohelpsdeterminethebindingaffinityenergybetweenherbal
compoundsandS-protein.However,invivoexperimentsandclinicalstudiesneedtobeperformed
toidentifyherbalblendsanddeveloppotentantiviraldrugstopreventandtreatCOVID-19.

ImprovedMLandAImodels arewidely applicable techniques and canbeused invariable
diagnosticdomainstoidentify,predict,andscreenCOVID-19.Theyalsorecognizeexistingantiviral
oranti-COVIDherbalmedicines,whichcanhelptreatandmanageCOVID-19patients.MLandAI
algorithmscreateinterferencesoutofunlabeledinputdatasets,whichcanbeappliedtoanalyzethe
unlabeleddataasaninputresourcefortheCOVID-19pandemic.Bothtechniquesprovideaccurate
andvaluableinformationcomparedwithtraditionalcalculation-basedmethods.

Bothareequallybeneficialtopredictinghealthcareriskduringthecurrentpandemiccrisisand
analyzetheriskfactorsthroughdemographicfactorssuchasage,socialhabits,location,andclimate.
Wecansavemanylivesnowandinthefutureifweusethisopportunitytogatherdata,poolour
expertise,andcombineourskills.Createamachinelearningprograminamedicalsettingifyouhave
animmediateneedforassistance(e.g.,workingtowardFDAapproval).

CHALLENGES ANd FUTURE dIRECTIoNS To 
IMPLEMENT CHANGE SUCCESSFULLy
AfterseeingtheeffectoftechnologyanddisturbanceslikeAIandMLinmanagingthevoluminous
dataofCOVID-19patients,itisundeniablyasustainablewayofdealingwithsuchunpredictablecrises
inthefuturesothatprocessesareorganized,linked,knowledgeflowsseamlessly,andinterdependent
functionalitiesareindependentsothatcontrolandcureareimmediate.
TheChallengesofAI-basedMLandDLApplicationsinCOVID-19ResearchareasFollows:

• Legislation.Scarcityofproperresources,unawarenessofmasses,unavailabilityoflarge-scale
trainingdataandexpertstohandlevoluminousdatabase,vast,noisydata, limitedawareness
oftheintersectionbetweencomputerscienceandmedicine,dataprivacy,dataintegrity,data
availability,unreliabletextdata,violationsofconsistency,andintegrityofrecordsareissues
thatneedtobeaddressedusingIoTandblockchaintomakedataconsistentandseamlessand
maintaintransparency.Atthesametime,datasecuritychallengeswillbehandledifappropriately
implemented.

• Regulation.Asthepandemicspreadsandthenumberofconfirmedinfectedanddeceasedcases
rises,variousmeasurestocontaintheoutbreakhavebeenconsidered,includinglockdownand
socialdistancing.Authoritiesplaya critical roleduringapandemic in identifying lawsand
policiesthatcanencourageresidents,researchers,scientists,businessowners,medicalfacilities,
technologygiants,andmajorbusinessestoparticipateinCOVID-19prevention.However,due
totherapidspreadofCOVID-19,thereareinsufficientdatabasesavailableforAI.Inpractice,
interpreting training samples takes time and can require the assistance of qualified medical
personnel.

• Inconsistent and noisy data and unawareness among masses:Thechallengesemergefrom
socialmedia;withoutanysignificantchanges,considerableaudioinformationandfalsereports
aboutCOVID-19havebeenreportedindifferentonlineoutlets.However,AI-basedMLandDL
algorithmsappeartobeslowinjudgingandfilteringaudioanderrordata.Additionally,with
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noisydatausage, theresultsofAI-basedMLandDLalgorithmsbecomebiased.This issue
reducestheuse,functionality,andperformanceofAI-basedmethods,particularlyinpandemic
predictionsandspreadanalysis.

• Data privacy and protection.Thecostofcollectingpersonalprivacydatantheageofbig
dataandAIisveryweak.Manygovernmentsaimtocollectarangeofpersonalinformation,
includinganIDnumber,contactnumber,personaldata,andmedicaldata,inthefaceofpublic
healthissues,suchasCOVID-19.Aproblemworthaddressingishowtoefficientlypreserve
yourprivacyandhumanrightsthroughoutAI-baseddiscoveryandprocessing.

• Problem with data collection’s inconsistency (e.g., image, text, and numerical data).Having
apieceofambiguousandincorrectinformationintextdescriptionsisstillabigchallenge.Vast
quantitiesofinformationfromdifferentsourcescanbeinaccurate.Additionally,excessdatamake
itimpossibleforvaluablepiecesofinformationtobeextractedsimultaneously.

• AI-basedMLandDLsystemsaresurelygoingtobefuturetoolsfordetectinganddiagnosing
COVID-19.Theywillhelppreventthisdeadlydisease,giveaccuratedatatodetectthesymptoms,
andtakecorrectivemeasurestoovercomethecrisis.Theycanhelpintheidentificationand
screeningoffakeinformation.AI-basedMLandDLsystemscanbeappliedtominimizeand
deletefalsenewsandaudiodataonInternetforumstoprovidecredible,factual,andscientific
informationabouttheCOVID-19outbreak.

• Detection of non-contact disease and disseminating information to approved individuals:
DuringtheCOVID-19epidemic,automatedimageclassificationinX-rayandCTimagingcan
effectivelypreventdiseasetransmissionfrompatientsamongradiologists.AI-basedMLand
DLsystemscandetectpatientposture,X-rayandCTimagerecognition,andcamerafacilities.
Itwillnotonlydetectbutalsoassistintheseamlessmaintenanceofdata.

• Remote video detection, diagnosis, and consultations.CombiningAIandnaturallanguage
processingtechniquescanbuildremotevideodiagnosticprogramsandrobotsystemstoprovide
COVID-19patientvisits,firstgroupdiagnoses,andbiologicalresearch.AI-basedMLandDL
systemscanbeusedinthecontextofbiologicalresearchtoidentifyproteincompositionandviral
factorsviaaccuratebiomedicalknowledgeanalysis,suchassignificantproteinstructures,genetic
sequences,andviraltrajectories.Thesesystemscannotonlybeappliedtoidentifypossibledrugs
andvaccines.Theycanalsobeusedtomimicdrug-proteinandvaccine–receptorinteractions,
thuspredictingfuturedrugandvaccinereactionsforCOVID-19patients.

• Impact assessment and evaluation. Contactless prevention, identification, and response
mechanismscanbenefitfromAI-basedmachinelearning.Theeffectofvarioussocialcontrol
modesondiseasetransmissioncanbestudiedusingAI-basedMLandDLsystemsinmultiple
simulations.Theywillthenevaluatescientificandreliableapproachestodiseasecontroland
preventioninthegeneralpopulation.AI-basedMLandDLsystemscanmonitorandtrackthe
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characteristicsofpeople livingclose toCOVID-19patientsbycreatingsocialnetworksand
knowledge graphs, thereby accurately predicting andmonitoring thepotential spread of the
disease.Intelligentrobotscanbeusedinsanitationprogramsinpublicareas,productdelivery,
andpatienttreatmentwithouthumanresources.ThatwillstopthespreadofCOVID-19.

In short, the efficacyof deep learningmodels andgraphical characteristics that lead to the
differencesbetweenCOVID-19andotherformsofpneumonianeedstobeclarified.Thatwillhelp
radiologistsandpractitionerstogainanawarenessofthevirusandaccuratelyanalyzethepossibleX-ray
andCTscansofCOVID-19patients.Futureresearchdirectionsshouldbefocusedonmolecular-based
computationaldocking,includingmolecularfeaturesofvarioustypes(geometrical,energyterms,
pharmacophore),advancedMLtechniques(e.g.,deeplearning),andthecombinationofmultiple
MLmodels.Furthermore,someimprovedsamplingmethodsarenolongerjustamethodological
exercisebutarenowavailabletoawidevarietyofresearchgroups,withpracticalapplicationsin
herbaldrugs’productiontosuppressCOVID-19symptoms.

WhatisthemostsignificantaspectofCOVID-19diagnosisandtreatment?Bothareimportant,
butfindingacureforCOVID-19isevenmoreso.WediscoveredthatmostcurrentAI-basedML
andDLstrategiesfocusondetectingCOVID-19fromtheliterature.MorestudiesbasedonMLand
DLarerequiredtoimprovetreatmentmethodsforCOVID-19.AI.MLwillsignificantlyenhancethe
COVID-19pandemic,medication,screeningandprediction,forecasting,contacttracing,anddrug/
vaccineproductionwhile reducinghumanmedicalpractice involvement.However,mostmodels
havenotbeendeployedsufficientlytodemonstratetheirreal-worldfunctionality,buttheyarestill
capableofcombatingthepandemic.
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