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ABSTRACT

Drugscanhelpustotreatdisease,butsometimesmedicationcancauseseveresideeffects.Withalittle
knowledge,onecanhavedrugsthatareintendedtopreventoravoidadverseoutcome.Recognizing
potentialdrugsenhancesthequalityofthehealthcaresystemandreducestheriskassociatedwith
drugintake.Severalfactorslikedrug-druginteractionsandsideeffectsshouldbeknowntousbefore
we intakedrugs.So, theauthors’motive is todevelopapredictivemobile-basedhealthcare tool
thatwouldhelpdrugconsumerstofinddrugswhichsuitthembest.Asanoutcome,thetoolwill
providethenamesofthetop10medicinesthatwillbebestforspecifiedindicationsanddonotcause
specifiedsideeffectsanddonotorleastinteractwithmentioneddrugs.Proposedmobile-baseddrug
querytoolwillprovideexactquerymatchingdrugsaswellasclosematchesbyleveragingmachine
learninginthetool.
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1. INTRoDUCTIoN

Drug-InteractionandDrugsideEffectsaretwoimportantfactorsthatneedtoconsiderbeforetaking
anydrug.Onedrugmaycauseadverseeffecttosomedrugconsumersbutprovidebetterresultsto
other.Sootherfactorslikeage,gender,andotherbiologicalproblemtopatientmustalsobeaddressed
whilesuggestingdrugs.Inordertoprovideeffectivedrugpredictionsystem,onemustconsiderall
theabove-mentionedfactorswhileprovidingthenameofdrugsbecausewrongsuggestionmaylead
todisastrousresultandevenleadtodeathofanypatient.Ifapatientistakingmorethanonedrug
predictingdrug-druginteractioninitiallyisverydifficultandsometimescauseseveresideeffect.
Withmorethanoneprescribedmedicinechancesofpossibledruginteractionisquitehigh.Oldage
patientsandpatientssufferingfromcriticaldiseaselikecancer(Jurulinketal.,2003)(Vanetal.,
2010)havehighchancesofdruginteractionandpossibilityofsideeffectduetointakeofdrug.So,
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precautionmustbetakenwhilesuggestingdrugtocriticalpatient.Mostofthedrug-druginteraction
andsideeffectarediscoveredaccidentallywhentwoormoredrugsareprescribedbyanyhealthcare
professionaltoanypatient,soclinicaltrialleadtothediscoveryofmostdrug-druginteraction(Percha,
2013).Manymethodshavebeenusedinthepastfordiscoveringdrug-druginteractionlikefinding
outthedruginteractionfromscientificdata(Kuhnetal.,2010)(Heetal.,2013),datasetofinsurance
claim(Norenetal.,2008),electronichealthrecords(Dukeetal.,2012),andAdverseEventReporting
system(Tatonetti&N.P,2012)butall theabovementionedmethodsrelyonclinicalexperience
and trial in themarketingofdrug.Allabovemethodsarenoteffective in findingoutdrug-drug
interactionandcannotalertanypatientaboutthesideeffect(Tatonettietal.,2012).Sothereisa
needofmechanismwhichcansuggestdrugwithverylowerrorrate.Ithasbeenfoundthatmachine
learningisveryeffectiveinhealthcaredomainespeciallyindiseasedetectionanddrugsuggestion
(Rathi&Gupta,2014).Medicationordrugintakerequireslotofknowledgeofdrug,itssideeffects,
anditsinteractionwithothermedicines.Wecannotaffordtotakeariskwhichisdirectlyconnected
withpeople’slifeasanymistakeindiagnosisortreatmentofadiseasemayleadtodeathofapatient.
Globally,itisestimatedthat142,000peoplediedin2013fromadverseeffectsofmedicaltreatment;
thisisanincreasefrom94,000in1990.However,a2016studyofthenumberofdeathsthatwere
aresultofmedicalerrorintheU.S.placedtheyearlydeathrateintheU.S.aloneat251,454deaths
(GBDMortalityandCausesofDeath,Collaborators,2013).

Inthisresearch,ourobjectiveistodevelopamobilebasedhealthcaretoolthatcouldbeofgreat
helpinchoosingandidentifyingdrugsaccordingtopatientneedandhealthcondition.Although
ourtoolcannotreplaceprofessionalbutcanhelpcustomersaswellasprofessionalstoputacheck
overtheprescriptionwithourtool’sresults.Thisapproachwillnotonlysatisfycustomerwiththe
prescriptionbutwillalsohelpinreducingtherateoferrorofmedicaldata.Arateoferrorofmedical
dataisacurablenegativeeffectofcare,sometimesharmfulofsometimesevidenttothepatient.To
achievetheobjectiveoflessrateofmedicalerror,wedevelopedanapproachwhereusercanspecify
indicationandourtoolwillprovidetoptendrugsthatcancurethatindication.Asindicationisnot
theonlycriteriafordrugprescription,severalotherfactorssuchassideeffectandinteractionofa
drugwithdrugsthatthepatientisalreadytakingcanchangetheprescriptionresult.Soalongwith
indicationourtoolcantakeinputofsideeffectsthatuserdoesnotwantinhis/herprescribedmedicine
anddruginteraction.Forexample,forapatientwhonoticessymptomslikeheadacheandvomiting
andwantsadrugthatdonotcausesleepinessanddonotinteractwithaspirin(patientisalready
havingamedicationwhichinvolvesdisprin),wecaninputquerylike:“Findadrugforheadacheand
vomitingthatdoesnothaveasideeffect-sleepinessanddoesnotinteractwithaspirin.”

Ourtoolisdifferentfromalreadyexistingdrugquerysystemwhichgivesexactmatchingresults
ofthequery.Asgenerallythedrugdataisnotcompleteorhavenoiseinit,ourapproachleverages
machinelearningalgorithmstogetexactlymatchingaswellascloselyrelatedresults.Intraditional
drugquerysystemtherecanbeacasewherewecangetzeroresultsbutthisisnotthecasewithour
drugquerysystem.Thetoolisalwaysgoingtogiveresultswithascoreofcorrectness.Keepingall
thedetailsasmentionedaboveweproposeamodelwhichusesthepowerofheterogeneousgraphs
andmachine learningalgorithms toprovidebetter results.Then,weproposeascore function to
giveconfidenceorhowwellaquerymatchedwitharesult.Thescorefunctionuseslikelihoodof
closenessbetweentwolabelednodes.Druganditspropertiesarerepresentedbylabelednodesthe
scorefunctionapproximatetheclosenessbetweenmedicineandpropertyofmedicine.

2. LITeRATURe ReVIew

Severalresearcheshaveproposedideasforqueryingmedicinesoverdatathatcontainslittlebitnoise.
Inthepaper(Jinetal.,2014)anefficientalgorithmtofindthebestrankedkrepliesforagivenquery
isproposed.Matchingscoreisusedtofindthequalityofanswer.Inordertospeedupprocessing
timeofqueryanalgorithmisproposedtorestrictthematchingscoreswhilecomputation.Using
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