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ABSTRACT

Digital models are needed in medicine using bioinformatics for diagnosis and prediction. Such
models are especially needed in personalized medicine using bioinformatics. In this area, it is
necessarytoevaluateandpredictthepatient’sconditionfromaprioriknowledgeobtainedfromother
patients.Therefore,anewdirectionappeared-predictivemedicineusingbioinformatics.Predictive
medicine, or “in silico medicine” is the use of computer modelling and intelligent technologies
inthediagnosis,treatmentandpreventionofdiseases.Usingpredictivemedicine,thedoctorcan
determinethelikelihoodofthedevelopmentofcertaindiseasesandchoosetheoptimaltreatment
usingbioinformatics.Predictivemedicinebeginstobeappliedinsurgery.Theprognosisinsurgery
consists in thepreoperative evaluationofvarious surgical interventions and in the evaluationof
possibleoutcomesofsurgicalinterventions.
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INTRoDUCTIoN

Digitalmodelsareneededinmedicinefordiagnosisandpredictionusingbioinformatics.Such
modelsareespeciallyneededinpersonalizedmedicineusingbioinformatics.Inthisarea,itis
necessarytoevaluateandpredictthepatient’sconditionfromaprioriknowledgeobtainedfrom
otherpatients.Therefore,anewdirectionappeared–predictivemedicine(Brigham&Johns,
2012; Miner et al., 2014). Predictive medicine using Bioinformatics is the use of computer
modelingand intelligent technologies in thediagnosis, treatmentandpreventionofdiseases.
UsingpredictivemedicineandusingBioinformatics, thedoctorcandeterminethelikelihood
ofthedevelopmentofcertaindiseasesandchoosetheoptimaltreatment.Predictivemedicine
beginsusingbioinformaticstobeappliedinsurgery(Joskowicz,2017).Theprognosisinsurgery
consistsinthepreoperativeevaluationofvarioussurgicalinterventionsandintheevaluationof
possibleoutcomesofsurgicalinterventions.
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This article discusses the diagnosis of postoperative complications of acute medicine using
bioinformatics.Theproblemsofearlydiagnosis,treatment,preventionandprognosisofcomplications
ofacutemedicineusingbioinformaticsarerelevant.Amongurgentoperations, theproportionof
medicineusingbioinformaticsremovaloperationsisabout85%.Despitetheactiveuseofmedical
equipmentforultrasound,computer,magneticresonance,laparoscopic,endoscopicdiagnosisofacute
medicineanditscomplications,theproblemremainsunsolved.Thesolutiontothisproblemisthe
abilityofthedoctortoapplydiagnosticmethodsandtoobjectivelyinterpretthem.Itisnecessaryto
performamedicineusingbioinformaticswithaclinicalanalysisofthesituationintheabdominalcavity
inatimelymannerandonthebasisofindications:toidentifyinfiltrates,abscesses,andlocalperitonitis.
Itisnecessarytodeveloptreatmenttacticsthatpreventthedevelopmentofpurulent-inflammatory
complications.Itshouldbenotedthatpurulent-inflammatorycomplicationsafterappendectomyoccur
in2.7%–39.1%ofpatients.Sofar,mortalityinacutemedicineusingbioinformaticsvariesfrom0.1%
to1.6%.Solvingtheseproblemsrequiresthedevelopmentofmethodsforpredictingpostoperative
medicinecomplications.In(Prabhudesaietal.,2008;ParkandKim,2015),artificialneuralnetworks
thatdiagnosethepresenceofacutemedicineweredeveloped.In(Julianoetal.,2017),astudyofrisk
factorsassociatedwithcomplicationsofacutemedicineusingbioinformaticsisconducted,specific
typesofcomplicationswereinvestigatedin(Baktietal.,2011).However,mathematicalmodelsto
predictpostoperativemedicineusingbioinformaticscomplicationsareabsent.

Experimentsconductedbytheauthorswithathree-layerneuralnetworkforthedirectdistribution
oftheclassicalarchitecture(Haykin,2008)showedthatsuchnetworksdonotprovidehighdiagnostic
accuracy.Inaddition,suchnetworksarepronetooverfitting.Currently,neuralnetworksofdeep
architecture,usingspecificlearningalgorithmsandactivationfunctions,areverypopular(Goodfellow
etal.,2016;Aggarwal,2018).Suchnetworksareusedtosolvevariousproblemsofimageprocessing,
soundsequences,etc.Theirmainadvantageisthattheyareabletocaptureverycomplexnon-linear
relationshipsinthedata.Thetasksofmedicaldiagnostics,asarule,havealargenumberofnon-
linearlyinterconnectedsignscharacterizingthepatient’scondition.Moreover,thesetsoffeaturesthat
characterizepatientswithdifferentconditionsmaydifferquiteslightly.Therefore,itseemspromising
touseneuralnetworksofdeeparchitectureformedicaldiagnostics,inparticular,forthediagnosis
ofpostoperativemedicinecomplications.

Theaimoftheworkisthestudyofdirectpropagationneuralnetworksofdeeparchitecturefor
thediagnosisofpostoperativemedicineusingbioinformaticscomplications.

FEATURE SELECTIoN AND PRoCESSING

Problemsofmachinelearninginthefieldofmedicinehavetheirowncharacteristics.Forexample,to
solveproblemsinwhichtheinputdataareimages(computedtomographyofthebrain,x-raysofthe
lungs,etc.),applyitsclassofmachinelearningalgorithms.Inthefieldofmedicine,thereisanother
dataformat-thisistabulardata.Forexample,testresults,assessmentsofthepatient’scondition,and
soon.Fortabulardata,youneedtouseverydifferentapproaches.Dataofthiskindhavetheirown
characteristics,inparticular,alargenumberofgapsinthedata.Absencesoccurwhenastandardset
oftestsisenoughforadoctortomakeadiagnosis.Andforotherpatients,itwasnecessarytoclarify
thediagnosisbymakingadditionaltests.Thereisalsotheproblemofasmallamountofdata,anda
sufficientamountofdataisneededtoidentifypatternsinthedatabythemachinelearningalgorithm,
butthisisacommonproblemofmachinelearningtasks,andnotjusttasksinthefieldofmedicine.

Thesolutiontotheproblemofmachinelearningbeginswiththeengineeringandtheselectingof
features.Thetaskoffeatureengineeringisnotformalizedandisakindofart.Inthecaseofmedical
diagnosisshouldbeguidedbywell-knownguidelinesandregulations.Todiagnosecomplications
ofmedicineusingbioinformatics,wewillbeguidedbyasetoffeaturesofaregistereddatabaseof
acutemedicineusingbioinformatics(Vaschenkoetal.,2014).
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