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Introduction

Abstract:Coronavirusescausecommoncold,andinfectionscausedbycoronavirusesare
generallyself-resolving.
Duringthelast4years,coronaviruseshavebecomethemostimportantvirusesworldwide
becauseofthe
occurrenceofseveralrecentdeathscausedbycoronavirusesinSaudiArabia.Spreadof
theinfectionoccurred
worldwide;however,mostcasesofmortalityhaveoccurredintheMiddleEast.Owingto
thepredominanceof
outbreaksintheMiddleEasterncountries,theviruswasrenamedaMiddleEastrespiratory
syndromecoronavirus
(MERS-CoV)bytheCoronavirusStudyGroup.TheCenterforDiseasesControland
PreventionandWorldHealth
OrganizationmaintainawebsitethatisupdatedfrequentlywithnewcasesofMERS-CoV
infection.Inthisreview,
wedescribethehistoryandepidemiologyofthisnovelvirus.Studiesofthegeneticsand
molecularmechanismsof
thisvirusareexpectedtofacilitatethedevelopmentofvaccinesinthefuture.
Keywords:Coronavirus,Bat,Camel,MiddleEastrespiratorysyndromecoronavirus,Saudi
Arabia

Telemedicine is a way of delivering health information across distances.
Telecommunicationdevicessuchasinternetandtelephonehelplinesaremainlyusedtobreak
thebarrierofdistance.Thoughtelemedicinehasbeenregardedasonesolutionbywhich
necessaryhealthcareservicescanbeprovidedtoeverybodyatareasonablecost,thepractice
shouldbetreatedwithcautionsothatthequalityoftreatmentisnotcompromised.Economic
savingsaloneshouldnotbeajustificationfortheuseoftelemedicineifthequalityofhealth
careprovideddeteriorates.Thetelephonedcountriesasleadingcountriesintechnological
advancementhaveexploitedtheseICTpotentialsinbringinghospitaltohomes.

Diagnosisistheidentificationofabnormalconditionthatafflictsaspecificpatient,



basedonmanifestedclinicaldataorlesions.Ifthefinaldiagnosisagreeswithadiseasethat
afflictsapatient,thediagnosticprocessiscorrect;otherwise,amisdiagnosisoccurred.
Medicaldiagnosisisacategorizationtaskthatallowsphysicianstomakepredictionabout
featuresofclinicalsituationsandtodetermineappropriatecourseofaction.Itinvolvesa
complexdecisionprocessthatinvolvesalotofvaguenessanduncertaintymanagement,
especiallywhenthediseasehasmultiplesymptoms.Medicaldiagnosishasundergone
differentphasesofresearchfrom statisticalmethods,whichsawtheapplicationofBayesian
inference,utilitytheory,Booleanlogicanddiscriminantanalysis.Whenitwasevidentthat
statisticaltoolscouldnotdealwithmostcomplexmedicalproblems,ArtificialIntelligence(AI)
principleswereapplied.

The 2019–20coronaviruspandemic isanongoing pandemic of coronavirusdisease
2019 (COVID-19),causedby severeacuterespiratorysyndromecoronavirus2 (SARS-CoV-
2). Theoutbreakwasidentifiedin Wuhan,China,inDecember2019, declaredtobea Public
HealthEmergencyofInternationalConcern on30January2020,andrecognizedasapandemic
on11March2020. Asof10April2020, approximately1.61millioncases ofCOVID-19have
beenreportedin 210countriesandterritories, resultingin approximately97,000deaths. About
364,000peoplehaverecovered. The casefatalityrate hasbeenestimatedtobe4%in
China, whilegloballyrangingfrom 13.04%inAlgeriato.08%inNewZealand.

Thevirusismainly spread betweenpeopleduringclosecontact, oftenvia small
droplets producedduring, sneezing,ortalking. Whilethesedropletsareproducedwhen
breathingout,theyusuallyfalltothegroundorsurfacesratherthan beinginfectiousoverlarge
distances. Peoplemayalsobecomeinfectedbytouchingacontaminatedsurfaceandthen
theirface.Theviruscansurviveonsurfacesforupto72hours. Coronavirusismost
contagiousduringthefirstthreedaysafteronsetofsymptoms,althoughspreadmaybe
possiblebeforesymptomsappearandinlaterstagesofthedisease.

Commonsymptomsinclude fever, cough and shortnessofbreath. Complicationsmay
include pneumonia and acuterespiratorydistresssyndrome. The timefrom exposuretoonset
ofsymptoms istypicallyaroundfivedays,butmayrangefrom twotofourteendays. There
is noknownvaccine or specific antiviraltreatment. Primarytreatment
is symptomatic and supportivetherapy.[25]

Recommended preventivemeasures include handwashing,coveringone'smouthwhen
coughing, maintainingdistancefrom otherpeople,andmonitoringand self-isolation forpeople
whosuspecttheyareinfected. Authoritiesworldwidehave responded byimplementing travel
restrictions,quarantines,curfews, workplacehazardcontrols,andfacilityclosures.

Thepandemichasledtosevereglobal socioeconomicdisruption, the postponementor
cancellationofsporting,religious,politicalandculturalevents, andwidespreadshortagesof
suppliesexacerbatedby panicbuying. Schoolsanduniversitieshaveclosed eitherona
nationwideorlocalbasisin193countries,affectingapproximately99.4percentoftheworld's
studentpopulation.SymptomsofCOVID-19canberelatively non-specific andinfectedpeople
maybe asymptomatic.Thetwomostcommonsymptomsare fever (88%)and drycough (68%).
Lesscommonsymptomsincludefatigue,respiratorysputum production(phlegm),lossofthe
senseofsmell,shortnessofbreath,muscleandjointpain,sorethroat,headache,chills,
vomiting, hemoptysis,diarrhea,or cyanosis.

Furtherdevelopmentofthediseasecanleadtosevere pneumonia, acuterespiratorydistress
syndrome, sepsis, septicshock anddeath.Someofthoseinfectedmaybeasymptomatic,with
noclinicalsymptomsbutwithtestresultsthatconfirm infection,soresearchershaveissued
advicethatthosewithclosecontacttoconfirmedinfectedpeopleshouldbecloselymonitored
andexaminedtoruleoutinfection. Chineseestimatesoftheasymptomaticratiorangefrom
fewto44%. Theusual incubationperiod (thetimebetweeninfectionandsymptom onset)
rangesfrom oneto14days;itismostcommonlyfivedays.



DescriptionofDatasets

Thedatawerecollectedfrom areputablehospitalinIkorodu,LagosState,Nigeriaunderthe
supervisionoftheChiefMedicalDirectorofthehospital.Thedatacollectedweremainly
recordsofpatientswithCOVID-19casescomprisingthesymptomsobservedbythemedical
practitionerandcomplaintsmadebythepatients.Thedatawerecollectedintwophases,the
firstsetofdatawasninetynineinnumberanditwasusedastrainingset.Thesecondphase
consistsoffiftysetsofdataandwasusedastestingset.Thetwosetsofdatawerecollected
atdifferenttime.ThetrainingsetwascollectedinMarch,2020whilethetestingsetwas
collectedinApril,2020.

Allthedatawereassignedclassesbyamedicalpractitionerandthemedicalexpert
groupedtheCOVID-19casesintofiveclassesaccordingtothelevelofseverity-VeryHigh,High,
Moderate,LowandVeryLowusingthesymptomsofCOVID--19ofeachpatient.Thereare
nineteenconditionalattributes(symptoms)andonedecisionattribute,showninthetable
below.

AttributesofCOVID-19

S/N ABREVIATION ATTRIBUTE ATTRIBUTETYPE
A1 WKN Weakness Discrete
A2 APB AbdominalPain Discrete
A3 COH Cough Discrete
A4 BOP BodyPain Discrete
A5 FVR Fever Discrete
A6 RGR Rigor Discrete
A7 COD Cold Discrete
A8 FAT Fatigue Discrete
A9 HEC Headache Discrete

A10 CAH Catarrh Discrete
A11 INS Insomnia Discrete
A12 LSM LossofSmell Discrete
A13 VOM Vomiting Discrete
A14 JOP Jointpain Discrete
A15 DSN Dizziness Discrete
A16 ILL Ill-looking Discrete
A17 COV Convulsion Discrete
A18 BOT BodyTemperature Discrete
A19 DIA Diarrhea Discrete
A20 COVID-19DIAG COVID-19

Diagnosed
Discrete

.



RoughSet
BasicConceptofRoughSet

Roughsettheory(RST)isausefulmathematicaltooltodealwithimpreciseand
insufficientknowledge,findhiddenpatternsindata,andreducedatasetsize.Also,itis
used forevaluation ofsignificance ofdata and easy interpretation ofresult.RST
contributesimmenselyto theconceptofreducts.Reductsistheminimalsubsetof
attributeswiththemostpredictiveoutcome[1].RoughSetisamachinelearningmethod
whichgeneratesrulesbasedonexamplescontainedwithinaninformationtable.Roughset
theoryhasbecomewellestablishedasamechanism forsolvingtheproblem ofhow to
understandandmanipulateimpreciseandinsufficientknowledgeinawidevarietyof
applicationsrelatedtoartificialintelligence.

Let=(U,C)beanappropriatespace,whereUisanon-empty,finitesetcalledthe
universe;AsubsetofattributesR⊆ CdefinesanequivalentonU.Let[Χ]R(Χ∈ U)denote
theequivalence
classcontainingx.

GivenR⊆ CandΧ⊆ U.Xcanbeapproximatedusingonlytheinformationcontained
withinRbyconstructingtheR-lowerandR-upperapproximationsofsetXdefinedas:

RX={x∈ X[x]R ⊆ X}
RX={x∈ X[x]R∩X≠0}

WhereRXisthesetofobjectsthatbelongtoXwithcertainty,andRXisthesetofobjects

thatpossiblybelongtoX.TheR-positiveregionofXisPOSR(X)=RX,theR-negativeregion

ofXisNEGR(X)=U-RX,andtheboundaryorR-borderlineregionofXisBNR(X)=RX−RX

.XiscalledR-definableifandonlyifRX=RX.OtherwiseRX≠RXandXisroughwith

respecttoRiffRX≠RX.

TheapproximationmeasureαR(X)isdefinedas

α R(X)=
RX

RX

whereX≠φ,andX denotesthecardinalityofsetX.

Algorithm LEM2belowdevelopedbyGrzymala-Bussein1997wasusedinbuilding

theclassificationmodelforCOVID-19diagnosisclasses.

LEM2Algorithm

Start
Input:ksetofobjects
Output:Rsetofrules
begin

G=K;
R=φ;

WhileG≠φdo

begin
C≠φ

C(G)={c:[c]∩G≠φ};

While(C≠φ)or(!([C]⊆ K))do
begin

selectapairc∈ C(G)suchthat[c]∩Gismaximum;

ifties,selectapairc∈ C(G)withthesmallestcardinality[c];iffurthertiesoccur,select

thefirstpairfrom thelist;



C =C∪ {c};G=[c]∩G;

C(G)={C:[c]∩G≠φ};

C(G)=C(G)-C;
end;
foreachelementaryconditionc∈ Cdo

ifC−c⊆ KthenC=C−{c};

createrulerbasingtheconjuctionCandaddittoR;

G=K−UR
r∈R

end;
foreachr∈ Rdo

ifUS=KthenR=R-r
s∈R−r

end

FlowchartProcess



ApplicationSetUpandResults

RoughSetusedthetrainingdatasettobuildaclassificationmodel.Foreasier
programming,itiseasiertoworkaroundwithnumberssincethenumberofbytesthatwill
bereservedforintegernumberswillbesmaller.Forthedecisionattribute,thedataVery
Low,Low,Moderate,HighandVeryHigharethusconvertedtointegernumbers1,2,3,4and
5respectively.Fortheconditionalattributes(symptoms)A1toA19,eachsymptom is
classified aseitherhighorlow.Valuehighisconverted to integer1;ValueLow is
convertedtointeger2whiledefaultexistsforsymptom notapplicableandtakesavalueof
0.

RoughSetwasthenusedonthetrainingsettogiveadiagnosisclassificationmodel
forthefivelabels(fivecasesofCOVID-19)whichisinform ofexplainablerulesdisplayed
inthetablebelow.

GeneratedrulesofthefivecasesofCOVID-19byroughset



RuleNo Ruleindetails
Rule1 (A2=2)&(A5=2)&(A7=2)&(A9=2)&(A11=2)&(A13=2)&(A17=2) =>

(Apr=1)
Rule2 (A1=2)&(A2=2)&(A3=2)&(A4=2)&(A5=1)&(A9=2)=>(Apr=1)
Rule3 (A3=1)&(A8=2)&(A9=2)&(A11=2)&(A12=2)=>(Apr=2)
Rule4 (A6=1)=>(Apr=2)
Rule5 (A1=1)&(A2=2)&(A5=1)&(A9=2)=>(Apr=2)
Rule6 (A1=2)&(A2=2)&(A8=2)&(A13=1)&(A15=2)=>(Apr=2)
Rule7 (A3=2)&(A5=2)&(A8=2)&(A9=1)&(A11=2)=>(Apd=2)
Rule8 (A1=2)&(A5=1)&(A8=2)&(A9=1)&(A10=1)&(A11=2)&(A15=2) =>

(Apr=3)
Rule9 (A4=2)&(A5=1)&(A9=1)&(A11=2)&(A15=2)&(A16=2)=>(Apr3)
Rule10 (A5=1)&(A9=1)&(A13=1)&(A15=2)&(A19=2)=>(Apr=3)
Rule11 (A3=1)&(A4=2)&(A9=1)&(A10=2)&(A12=2)=>(Apr=3)
Rule12 (A2=2)&(A4=1)&(A5=1)&(A7=2)&(A8=2)&(A10=2)&(A13=2)=>(Apd=3)
Rule13 (A1=2)&(A11=1)&(A15=2)=>(Apr=4)
Rule14 (A1=2)&(A8=1)&(A15=2)&(A17=2)=>(Apr=4)
Rule15 (A5=2)&(A8=1)&(A10=2)=>(Apr=4)
Rule16 (A1=1)&(A2=2)&(A5=2)&(A9=1)&(A18=2)=>(Apr=4)
Rule17 (A8=1)&(A9=1)&(A13=2)&(A19=2)=>(Apr=4)
Rule18 (A1=2)&(A2=1)&(A4=1)&(A13=2)&(A15=2)=>(Apr=4)
Rule19 (A5=2)&(A10=1)&(A11=2)=>(Apr=4)
Rule20 (A1=1)&(A2=1)&(A10=1)=>(Apr=5)
Rule21 (A17=1)=>(Apr=5)
Rule22 (A15=1)=>(Apr=5)
Rule23 (A1=1)&(A9=2)&(A11=1)=>(Apr=5)

DevelopmentofWebsiteforCOVID-19DiagnosisandTherapy



ThewebsiteforCOVID-19diagnosisandtherapywasdevelopedusingHTMLand
PHPasfrontendandMySQLasthebackend.

Thefirstinterfaceisauserinterfacewhichallowsuserstocreateanewaccountby
supplyingusernameandpasswordofinterest.Thecreatedpasswordandusernameare
thenusedonthesameinterfacetologinintothenextinterfacewhichisdiagnosis
interface.Thisphasecontainsthepersonaldetailsofthepatient(user),thepatient’s
selectsymptomstableandcommandbuttontocheckCOVID-19status.Thepersonal
detailssectioncontainsname,age,sex,occupation,address,phonenumberande-mail.
Thepatient’ssymptom selecttablecontainsnineteensymptoms(conditionalattributes),
eachofwhichhasthevaluehigh,low anddefaultinwhichapatientmustselectone
dependingonthefeelingsofthepatient(user).Thereisaspaceforapatienttotypeinany
otherperceivedsymptom notidentifiedinthepatient’ssymptomsselecttableforfuture
considerationofmedicalexperts,however,thisisoptional.

Afteralltheperceivedsymptomsareselected,acheckmebuttonisclickedtotake
theusertothenextphasewherethepatientviewstheresultofthediagnosisandthe
appropriatetherapy.Therulesgeneratedbyroughsetformstheengineroom ofthe
diagnosis.Theearliercreatedusernameandpasswordarebothusedatthisphasetoview
medicalreportand therapy.Iftheseareboth correct,thesystem displayspatient’s
diagnosisandtreatmentreportsheetwhereapatientknowsifheorshehasCOVID-19or
not.IfCOVID-19isdetected,thedegreeofseverityisshownandtheappropriatetreatment
ismadeavailable.Thispagealsoallowsapatientwhowishestoprintthewholereport
sheettodosoandwhenapatientisthroughwiththesystem,heorsheclicksonlogoutto
logout.

FirstInterface



PatientSymptom SelectInterface

Logintoviewmedicalreportinterface

COVID-19SYMPTOM SELECTION

PAGE



PatientMedicalReportInterface

DiscussionofResults

Theperformanceofthesystem weremeasuredbaseontworesultsgeneratedfrom
thesystem,oneontrainingsetandtheotherontestingset.Thefirstresultwasobtained
from thetrainingset.Alltheninetynine(99)datasetsweretested,usingthedesignedweb
basedsystem accordingtothetwentythreerulesgeneratedfrom roughsetandthe
confusionmatrixoftheresultisgiveninthetable3below

Table3.ConfusionmatrixfortheTrainingSet

Predictedas VeryLow Low Moderate High VeryHigh

Actual

VeryLow(6) 6(100%) 0(0.00%) 0(0.00%) 0(0.00%) 0(0.00%)

Low(11) 0(0.00%) 11(100%) 0(0.00%) 0(0.00%) 0(0.00%)

Moderate(20) 0(0.00%) 0(0.00%) 20(100%) 0(0.00%) 0(0.00%)

High(52) 0(0.00%) 0(0.00%) 0(0.00%) 52(100%) 0(0.00%)

VeryHigh(10) 0(0.00%) 0(0.00%) 0(0.00%) 0(0.00%) 10(100%)



TP=Classgroupcorrectly
classified

TN=Classgroupwrongly
classified

DetectionRate
= TP =

6+11+20+52+10
= 99 =100%

TP+TN 99+0 99

AllthesixlabelsclassifiedasVeryLowwerecorrectlypredictedbythesystem whichgives
100%prediction.Allthe11labelsclassifiedaslowwerealsoactuallypredicted,given100%.
Therearetwentylabelsclassifiedasmoderateandallwerecorrectlypredicted,given
100%..labelsclassifiedasHighwereallcorrectlypredictedandlikewisethetenlabels
classifiedasVeryHigh.Theconfusionmatrixthusgives100%DetectionRate.

Forthetestingset,fiftysetofdataweretestedagainstthetwentythreerulesusing
thedesignedsystem.Thereisonlyoneverylowlabelanditwascorrectlypredictedbythe
system,attaining100%inthiscase.OutofsevenlabelsclassifiedasLow,onlysixwere
correctlypredictedwhileonewaspredictedasVeryLow,whichgives85.71%.Oftheseven
labelsclassifiedasmoderate,onlyfivelabelswerecorrectlypredicted,onewaspredicted
ashighwhileanotheronewaspredictedasVeryhigh,given71.43%.Allthethirtyonelabels
classifiedashighwerecorrectlypredicted,attaining100%.Inthecaseofthefourlabels
classifiedasVeryHigh,allwerecorrectlypredicted,thisgives100%.Theconfusionmatrix
forthetestingsetisgivenintable4belowwithDetectionRateof94%.

MedicationsandTherapy

Somemedicalprofessionalsrecommend paracetamol (acetaminophen)over ibuprofen for
first-lineuse. TheWHOdoesnotopposetheuseof non-steroidalanti-inflammatory
drugs (NSAIDs)suchasibuprofenforsymptoms, andthe FDA sayscurrentlythereisno
evidencethatNSAIDsworsenCOVID-19symptoms.Whiletheoreticalconcernshavebeen
raisedabout ACEinhibitors and angiotensinreceptorblockers,asof19March2020,these
arenotsufficienttojustifystoppingthesemedications. Steroids,such
as methylprednisolone,arenotrecommendedunlessthediseaseiscomplicatedby acute
respiratorydistresssyndrome.

Mechanicalventilation

MostcasesofCOVID-19arenotsevereenoughtorequire mechanicalventilation (artificial
assistancetosupportbreathing),butapercentageofcasesdo. SomeCanadiandoctors
recommendtheuseofinvasive mechanicalventilation becausethistechniquelimitsthe
spreadof aerosolised transmission vectors. Severecasesaremostcommoninolder
adults(thoseolderthan60years andespeciallythoseolderthan80years). Many
developedcountriesdonothaveenough hospitalbedspercapita,whichlimitsa health
system'scapacitytohandleasuddenspikeinthenumberofCOVID-19casessevere
enoughtorequirehospitalisation. Thislimitedcapacityisasignificantdriveroftheneed
to flattenthecurve (tokeepthespeedatwhichnewcasesoccurandthusthenumberof
peoplesickatonepointintimelower). OnestudyinChinafound5%wereadmitted
to intensivecareunits,2.3%neededmechanicalsupportofventilation,and1.4%
died. Around20–30%ofthepeopleinhospitalwithpneumoniafrom COVID-19neededICU
careforrespiratorysupport.

Acuterespiratorydistresssyndrome

Mechanicalventilation becomesmorecomplexas acuterespiratorydistress
syndrome (ARDS)developsinCOVID-19andoxygenationbecomesincreasinglydifficult.



Ventilatorscapableof pressurecontrolmodes andhigh PEEP areneededtomaximise
oxygendeliverywhileminimisingtheriskof ventilator-associatedlung
injury and pneumothorax.[155] HighPEEPmaynotbeavailableonolderventilators.

OptionsforARDS

Therapy Recommendations

High-flownasaloxygen For SpO2 <93%.Maypreventtheneedforintubationandventilation

Tidalvolume 6mLperkgandcanbereducedto4mL/kg

Plateauairwaypressure
Keepbelow30 cmH2O ifpossible(high respiratoryrate (35perminute)

mayberequired)

Positiveend-expiratory
pressure

Moderatetohighlevels

Pronepositioning Forworseningoxygenation

Fluidmanagement Goalisanegativebalanceof0.5–1L perday

Antibiotics Forsecondarybacterialinfections

Glucocorticoids Notrecommended

Experimentaltreatment

NomedicationsareapprovedtotreatthediseasebytheWHOalthoughsomeare
recommendedbyindividualnationalmedicalauthorities. Researchintopotential
treatmentsstartedinJanuary2020, andseveralantiviraldrugsareinclinical



trials. Althoughnewmedicationsmaytakeuntil2021todevelop, severalofthe
medicationsbeingtestedarealreadyapprovedforotherusesorarealreadyinadvanced
testing. Antiviralmedicationmaybetriedinpeoplewithseveredisease. TheWHO
recommendedvolunteerstakepartintrialsoftheeffectivenessandsafetyofpotential
treatments.TheFDAhasgrantedatemporaryauthorizationto convalescentplasma asan
experimentaltreatmentincaseswheretheperson'slifeisseriouslyorimmediately
threatened.Ithasnotundergonetheclinicalstudiesneededtoshowthatitissafeand
effectiveforthedisease

Conclusion

Withthedetectionrateof100% forthetrainingsetand94% forthedatasetand
medicalexperts’provisionoftherapyforCOVID-19accordingtoWorldHealthOrganization
GuidelinesforthetreatmentofCOVID-19,itishopefulthatthewebbasedsystem willgoa
longwaytoreducethelargedeathsbeingcausedbyCOVID-19.Apartfrom reducingthe
numberofpatientswaitingfordoctorsforconsultationonCOVID-19caseswealsohope
thatmanypeoplewillhaveaccesstoitmostlyinruralareaswherehospitalsarenot
availableornotsufficient;theweb-basedsystem isexpectedtosavealotoflivessince
peoplecanhaveaccesstoitthroughGPRS enabledmobilephones,Cybercafésand
telecommunicationcompanies’datalinkmodems.


