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TheemergingadvancesofBioinformaticsandtheneedtoimproveHealthcareandtheManagement
ofMedicalSystemshaspromotedresearchcollaborationsamongresearchersfromthefieldofBioin-
formaticsandHealthInformaticstogetherwithadministrators,cliniciansanddatascientists.Thereis
increasedneedtoimprovetargetdrugtherapy,personalizedmedicineandthewayclinicaldecisionsare
madeforthewelfareofpatientsandonthemanagementofmedicalsystems.TheseneedsdemandBig
DataAnalyticsincorporatingthelatestcomputationalintelligenceandstatisticalmethodologiestogether
withDataMiningandMachineLearningMethodologies.BigDataaspectssuchasdatavolume,data
velocity,dataveracityanddatavalueareconsideredandexaminedintermsofusefulnessandimpor-
tanceastowhichisthemostdecisivecriterionturningdatafrombigtosmartasarealtimeassistance
fortheimprovementoflivingconditions.Theincreasedneedtoimprovehealthcareandthewelfareof
patientsandpeopleingeneral,requiresthatwefastimproveprognosis,diagnosisandtherapiesinorder
toadvancepersonalizedmedicineandtargeteddrug/genetherapy(Alyass,etal.,2016;Chenetal.,2013;
Tenenbaum,2016;Greeneetal.,2013).

Theoverallscopeandmainobjectiveofthebookistoexposethereadertothelatestdevelopmentsin
BioinformaticsandHealthInformaticsbuttoalsoputemphasisonincreasingawarenessofallstakehold-
ersoftheimportancetomovefromadatamanagementorganizationalculturetoalearningorganization
culture.Webelievethatthecarefullychosenindividualchaptersaddresseffectivewaysofcommunication
anddisseminationofthebiologicalrelevanceofgenomicandproteomicdiscoveriesandrelatedspecific
geneexpressiontorealizingtheclinicalpotentialtomakepossibletargetedtherapy,personalizedmedicine
andenhancementofhumanwellnessandsocialcohesion.TherecentadvancesinBioinformaticsand
inHealthcareInformaticsfornextgenerationmedicalresearchareexaminedwiththegoaltoimprove
medicalpracticesandthemanagementofMedicalSystemsbothatthenationalandgloballevel.The
bookincludeschaptersoninnovationofadvancedmethodsandtechniquesfrommedicinebioinformat-
ics/healthinformaticsasalsofromcomputerscience,statistics,andinformationtheorywhichinferthe
relationshipsanddynamicsamonggenesandtheirproducts.Boththegenesandtheirproductscouldbe
targetsfortreatmentbutalsohelpproposepredictivemodelswhichwillenabletheindustrytodevelop
anarrayofalgorithmsandsoftwareandoverallaccurateandintelligentcomputationalsystemsfornext
generationmedicineandmedicalsystems.
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THE CHALLENGES

Therapiddevelopmentofbiomedicalresearchhasgivenrisetoanincreasingdemandofvariouscom-
putationalandmathematicalapproachestoanalyzeandintegratetheresultinglarge-scaledatawiththe
molecularandbioinformaticsbasisofclinicalscience.Thenewapproacheswillprovideusefultherapeutic
targetstoimprovediagnosis,therapiesandprognosisofdiseasesbuttoalsohelptowardtheestablish-
mentofbetterandmoreefficientnextgenerationmedicineandmedicalsystems.

DeclinesinthecostofgeneratinggenomicandproteomicdatahavemadetheapproachestoDNA
sequencing,RNA-sequencing,andhigh-throughputscreeningandproteinanalysismoreefficientand
effectivetoanalyzedatabutalsohavecreatednewchallengesindataanalysis.Researchers,suchasdata
analysts,specializeindevelopingcomputationalmethodsforextractinginsightsfromnext-generation
sequencingandhigh-throughputscreeningdatawiththegoaltofindthemostefficientandeffective
waystoanalyzedataandgenerateinsightsofthefunctionofbiologicalsystems.Theemergingfieldof
SystemsBiologywithitsrecenttechnicalbreakthroughsinnextgenerationsequencing(NGS)technology
withadvancedgeneandproteinbioinformaticsanalysis,providesformalapproachestomodelingand
simulatingregulatoryprocessesinbiologicalsystemsandhasacceleratedtheconvergenceofdiscovery
sciencewithclinicalmedicineandimprovementofmedicalsystems(Heetal.,2013;Hirak,etal.,2014;
Huangetal.,2013;Lewisetal.,2012;Linetal.,2015;Luoetal.,2016;Margolisetal.,2014;Ngetal.,
2014;Niemenmaaetal.,2012).

Oneverybigchallengeinthehealthcaresystemishowtoconnectittobasicresearchanditsap-
plications together with the technical and structural problems encountered. In addition to powerful
computationaltoolsthatneedtobedeveloped,manypracticalproblemsexistasfarasthepropertrain-
ingandhandlingandanalysisofbigdataisconcernedandinthedevelopmentofacommontechnical
languageandtermssothatmeta-dataisalignedandclinicaldataisproperlyanalyzedandshared.There
havebeenanumberofinternationaleffortstodevelopglobalandlocalframeworksviaglobalandlocal
associationsandallianceswhichtakeintoconsiderationethicalandregulatorychallengesandaddress
privacyandsecurityissuesviasecureelectronicmethods(EuropeanBioinformaticsInstitute(EBI),2016;
GlobalAllianceforGenomicsandHealth(GA4GH)2016;ThePrecisionMedicineInitiative®(PMI)
CohortProgram,2016;ThePhenotype-GenotypeIntegrator(PheGenI),2016;TheInternationalMedical
InformaticsAssociation(IMIA),2016;UnitedNations(UN),2016;WorldHealthOrganization(WHO),
2016).Academics,commercialgroups,andindustryingeneralmustcometogetherandthroughgood
teamworkdecideonwhatisbestforanindividual’swell-beingandhealthandalsopsychologicaland
socialneeds.Improvedsynergiesandgoodteamworkoftalentedandwelltrainedpeoplecouldhelp
improvepersonalizedmedicineandpossiblyprecisionmedicine.

SEARCHING FOR SOLUTIONS

Researchers, clinicians andadministrators continue looking for solutions to themanychallengesof
BigDataAnalyticsinthefieldofHealthInformaticsinrelationtoitsapplicationsandimplications.
Forexample,bytranslatinginformationfromcancergenomicsintodiagnosticsandtherapeuticswill
revolutionizecancertreatmentandmanagementastheydevelopnextgenerationsequencing(NGS)and
advancedbioinformatics-basednon-invasivecancermanagementsystemsthatmayprovideabetterway
tomonitoranddiagnosecancerrecurrenceandtherapyeffectiveness. Identificationofgenomicand
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proteinalterationsthatleadtohealthproblemsenhancesourunderstandingandclassificationofhuman
diseasesandacceleratesthediscoveryofnewapproachesforclinicaldiagnosis,outcomepredictionand
riskstratification.Emphasisnowadaysisputontheimportanceofestablishingthebiologicalrelevance
ofgenomicdiscoveriesandrelatedspecificgeneexpressiontorealizingtheclinicalpotentialtomake
possibletargetedtherapy,personalizedmedicineandeffectivemedicalmanagementsystems.

RECOMMENDATIONS

Atpresenttime,withinthefieldofBioinformatics,massiveamountsofbiologicalinformationbecomes
available,suchasgenomesequences,geneexpressiondata,proteinsequences,proteininteractiondata
etc.andtherefore,thereishighneedformoreefficient,sensitive,andspecificbigdataanalytictech-
nology inBioinformatics.Forexample, inbiologicalandbiomedical imagingprocessandanalysis,
largevolumesofdataaregenerated.Asaconsequencetheresearchcommunityfacesmanychallenges
mainlythosethathavetodowithstorage,indexing,managing,mining,andvisualizingbigdata.The
fieldofBioinformaticsenhancestherefore,thedevelopmentofdatabases,algorithms,computational
andstatisticaltechniquesandtoolstosolveavarietyofpracticalproblems,andabstractbiologicaldata
bymainlyanalyzingandcorrelatinggenomicandproteomicinformation(Greeneetal.,2013;Heet
al.,2013;Hirak,etal.,2014;Huangetal.,2013;Lewisetal.,2012;Linetal.,2015;Luoetal.,2016;
Margolisetal.,2014;Ngetal.,2014;Niemenmaaetal.,2012).

SimilarlyinHealthInformatics,healthcareorganizationsandcompaniesaretryingtodigitize,storeas
wellasmanipulatemedicaldataefficientlyandcosteffectively.Werecommendthatmoreseriousefforts
shouldbemadetousepredictiveanalyticmodelsandapplyriskadjustmentmethodologiesembedded
withindataanalysisplatformsandthusallowingthehealthcareorganizationstomakepredictionsforthe
costandhelpdevelopstrategiesonpopulationhealthmanagement.InadditionwithBigDataAnalytics,
healthcareorganizationscanbehelpedtoperformriskassessmentsandadjustmentssotheactionplans
fallwithinthebudgetandatthesametimebehelpedtodevelopbettertreatmentguidelines,plancare
managementstrategies,measurephysicianperformance,andalsoworkcloselywithinsurancecompanies
(EuropeanBioinformaticsInstitute(EBI),2016;GlobalAllianceforGenomicsandHealth(GA4GH)
2016; The Precision Medicine Initiative® (PMI) Cohort Program, 2016; The Phenotype-Genotype
Integrator(PheGenI),2016;TheInternationalMedicalInformaticsAssociation(IMIA),2016;United
Nations(UN),2016;WorldHealthOrganization(WHO),2016).

TheBioinformaticsdisciplinetogetherwiththatofHealthInformaticsshouldfacilitatethedevelopment
ofbigdataanalytictechnologyasinthecaseoftheintegrationofgenetictestresults,patient-specific
sequencing,expressionprofiling,tissueimagedataandoverallclinicaldatainpatients’medicalrecords.
Thisfusionwillprovideopportunitiesforpersonalizedmedicine,targeteddrugresearchandtherapybut
also,createnewchallengesforbigdataanalyticsfromdatabasedesign,datamining,dataknowledge
representation,todataanalytics,andclinicaldecisions.

Thetargetaudienceofthisbookwouldbeundergraduateandgraduatestudents,practitioners,re-
searchers,clinicians,anddatascientistsintheareaofBioinformaticsandHealthInformaticswhowould
beexposedtothelatestfindingsinthefield,andwouldbehelpedtoexploretheintersectionsbetween
BioinformaticsandHealthInformaticsaswellasthenewresearchareasbroughtbyadvancementinbig
dataanalytics,datamining,machinelearningandstatisticallearning.
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Thebookcanalsoserveasaguideforprofessionals,researchers,clinicians,anddatascientistson
waysofcommunicationandhowtoshareopinionsandexchangeideas,soastofacilitateabetterfusion
ofBioinformaticsandHealthInformatics,academicandindustryresearch,andtheimprovementinthe
qualityofpeople’sdailyhealthandlifeactivities.Bigdataanalyticswillthereforesupportandpromote
suchresearchactivities.

ThepotentialbenefitstoindividualandthesocietycanbegreatiftheeffortstotransformBigData
intoSmartDataandfromthattoWiseData,aswepropose,aresuccessful.Thistransformationcanbe
achievedwhenthemotivationofpeopletoparticipateandtherewardsofcollaborationarehighandare
basedonmutualrespectofallstakeholders.Thiswethink,isnotanunachievablegoalandallstakehold-
ersshouldbeworkingtowardthatdirection.Thefactthatagoodnumberofassociations,organizations
andworldalliancesareworkingtowardestablishingpolicies,regulations,andsafetymeasuresincluding
riskanalysisstudies,isaverypositivestep.

Inourmind,itisclearthatgenomicsandhealthinformaticsdatacanbeusefulinselectionoftherapies
andprevention.Wemustnotforgethowever,thateachoneandeachsocietyhasdifferentvaluepriorities,
differentunderstandingofhealthandqualityoflife.

InJuly2016,aninternationalteampublishedamapofthehumanbrain’scerebralcortex(Glasser
etal.,2016).Despitethehighestresolutioneverachievedinhumanbrain-brainconnectivitymap(1
cubicmillimeterspatialresolution),eachvoxelcontainstensofthousandsofneuronsbutstillitisnot
comparabletothemappedatsingle-cellresolutioninthefruitfly.Neuroscientistshoweverhavestarted
sharingandintegratingbigbraindatafollowingateamapproachwhichisnoteasy.Usingmulti-modal
magneticresonanceimagesfromtheHumanConnectomeProject(HCP)andsemi-automatedneuroana-
tomicalapproachforexample,theyhavemadeaccuraterealmapsofcorticalarchitecture,functionand
connectivity(Glasseretal.,2016).Despitetheadvancesinbioinformaticsandtherevolutionthatswept
thegenomicsfielddecadesago,inneurobiologywherebigdataistrulybigandasingleneuroimaging
datameasuresinterabytesthechallengesaremany.Brainmappersfacerichersetsofimagingandelec-
trophysiologicaldatawhichgoeswithoutsayingthataconcentratedeffortisneededtoproduceaccurate
realbrainmaps(Glasseretal.,2016).Acultureshiftwillberequiredsothatscientistsnotonlydevelop
newcomputationaltoolsbuttoalsoshareandvisualizetheresultingdata,sothatweexpandthelimits
ofwhatispossible.MappingtheHumanbrainwillbeindeedoneofthegreatestfuturechallengesthat
scientistswillbefacingwhichhoweverwillgreatlyadvanceourunderstandingofourselvesasaHome 
sapiensspecies,thewiseone.

We,aseditorsofthisbookbutalsoasco-authorsofoneofitschaptersweholdthebeliefthat“Mak-
ingbigdatasmartimpliesabilitytotechnicallyconnectrelevantdatatoidentifypatterns.Turningsmart
datatowiseimpliestheintegralconsiderationofsocial,culturalandpoliticalconsiderationstoensurethe
holisticwellbeingoftheindividual,butalsoacommunitythatpromoteshealth,wellnessandspiritual
integrityaboveanythingelse”.

ORGANIZATION OF THE BOOK

Thebookisorganizedinto16chapters.Abriefdescriptionofeachofthechaptersfollows:
Chapter1reviewstheemergingadvancesofBioinformaticswhichhavealreadycontributedtoward

the establishment of better next generation medicine and medical systems by putting emphasis on
improvementofprognosis,diagnosisandtherapyofdiseasesincludingbettermanagementofmedical
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systems.TheauthorsofthischapterexplorewaysbywhichtheuseofBioinformaticsandSmartData
Analysisoffersolutionstochallengesinthefieldsofgenomics,medicineandHealthInformatics.They
focusonSmartDataAnalysisandwaysneededtofilteroutthenoise.Thechapteraddresseschallenges
researchersanddataanalystsarefacingintermsofthedevelopedcomputationalmethodsusedtoextract
insightsfromNGSandhigh-throughputscreeningdata.Theauthorsproposetheconcept“WiseData”
reflectingthedistinctionbetweenindividualhealthandwellnessontheonehand,andsocialimprove-
ment,cohesionandsustainabilityon theother, leading tomoreeffectivemedicalsystems,healthier
individualsandmoresociallycohesivesocieties.

Chapter2isanoverviewofBioinformaticsinrelationtodatamining,datavisualization,secretome
analysis,mass spectrometry, chemical cross-linking reagents,SoftwareProductLine (SPL),protein
kinase,microRNAs(miRNAs,clinicalbioinformaticsandcancer.Theauthorfocusesonhowbioinfor-
maticshelpsrevealthewealthofbiologicalinformationhiddeninthelargeamountsofdataandobtain
aclearerinsightintothefundamentalbiologyoforganisms.Theauthorfinallypointstotheneedofthe
creationandadvancementofdatabases,algorithms,computationalandstatisticaltechniques,andtheory
tosolvetheformalandpracticalproblemsarisingfromthemanagementandanalysisofbiologicaldata.

Chapter3identifiestheexistingchallengesinthemanagementofcomputationaltechniquesinprotein
structurepredictionsuchascomparativemodeling,threadingandabinitiomodelling.Inthischapterthe
authorselaborateonthethreephasesofmodelling(thepre-modellinganalysisphase,modelconstruction
andpost-modellingrefinementphases),theprogramsavailableforperformingeach,issues,possible
solutionsandfutureresearchareas.

Chapter4examinestheideaofpersonalizedmedicinesystemasanevolutionofholisticapproachof
treatmentandinmoreevidencebasedmanner.Theauthorsbeginthechapterwithanintroductionofhow
bodysystemsworknaturallyandexaminetheimpactofmodernmedicineonoverallhealth,followed
byahistoricalbackgroundandbriefreviewofliteratureprovidingthedescriptionthattheconceptof
personalizedmedicineisnotnewbutaveryoldideologywhichstayedneglecteduntilthedevelopment
inthefieldofmedicalgenetics,followedbytheroleofomicsinmodernmedicine,thecomparisonof
modernmedicineandpersonalizedmedicine,medicalconceptsrelevanttoproteomicsinpersonalized
medicine,impactofproteomicsindrugdevelopmentandclinicalsafetyandfinallyclosingthechapter
withfutureprospectsandchallengesofproteomicsinpersonalizedmedicine.

Chapter5presentsananalysisofissuesandconcernsinmanagingcloudcomputingandhaveexam-
inedvirtualdocumentstorageplatformsasprovidersofamenitieswithminimalexpenseinthecorporate
society.Theauthorsdiscusshowcloudcomputingisappeasingtoownersofclinicsandbusinessesas
itbanishestherequirementofplanning,provisioning,andallowscorporationstoadvancetheirfilling
systemsaccordingtoservicedemand.TheauthorsidentifytheimportancethatMedicalpracticesurgently
needtorevolutionizetheirstoragestandards,tokeepupwiththegrowingpopulation.

Chapter6examineshowInformaticsandDataAnalyticssupportsExposome-baseddiscoveryPart
I.Thetotalityofexposuresfromconceptiononwards,simultaneouslyidentifying,characterizingand
quantifyingtheexogenousandendogenousexposuresandmodifiableriskfactorsthatpredisposetoand
predictdiseasesthroughoutaperson’slifespanarediscusses.Theauthorsdiscusshowtheunravellingof
theexposomeimpliesthatbothenvironmentalexposuresandgeneticvariationcanreliablybemeasured
simultaneously.Toachievethis,theyclaim,weneedtobringtogetheracomprehensivearrayofnovel
technologies,dataanalysisandmodellingtoolsthatsupportefficientdesignandexecutionofexposome
studies.Thisrequiresaninnovativeapproachbringingtogetherandorganizingenvironmental,socio-
economic,exposure,biomarkerandhealtheffectdata;inaddition,thiseffortincludesalltheprocedures
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andcomputationalsequencesnecessaryforapplyingadvancedbioinformaticscouplingadvanceddata
mining,biologicalandexposuremodellingsoastoensurethatenvironmentalexposure-healthassocia-
tionsarestudiedcomprehensively.Theauthorsexplorethetypeofnoveltoolsexposomestudieswill
requiretoaddressthecomplexityofemergingenvironmentalhealthissues.Criticalforsuccesswillbe
theabilitytobringtogetherexistinggeospatial,environmental,healthandsocioeconomicdata,andto
collectnewhighresolutiondatausinginnovativeenvironmentalmicro-sensors,remotesensingorother
communityandomics/systemsbiologybasedapproachestodescribetheexposomefore.g.endocrine
disruption-relatedsyndromesandsex-relatedchanges(menopause),neurodegenerativeorrespiratory
diseases.

Chapter7examineshowInformaticsandDataAnalyticssupportsExposome-baseddiscoveryPartII.
Theauthorsoutlinetheconnectivity-basedmethodologyandintroduceanewexposome-basedparadigm
forinterdisciplinaryscientificworkintheareaofenvironmentandhealth.Itisanapproachthatbuildson
theexplorationoftheinterconnectionsbetweentheco-existenceofmultiplestressorsandthedifferent
scalesofbiologicalorganizationthattogetherproducethefinaladversehealtheffect.Theauthorsstate
thattheirapproachmarksacleardeparturefromtheconventionalparadigm,whichseekstoshedlight
ontheidentificationofsingularcause-effectrelationshipsbetweenstressorsandhealthoutcomes.It
entailscreatinganewwayofcombininghealth-relevantinformationcomingfromdifferentdisciplines,
including(butnotlimitedto)environmentalscience,epidemiology,toxicology,physiology,molecular
biology,biochemistry,mathematics and computer science.According to the connectivity approach,
allfactorsaffectingtheinternalandexternalexposomearetreatedasco-variates,ratherthanjustas
confounders.Thefunctionalintegrationofthesedifferentinformationclassesintoauniqueframework
resultsinunderstandingthecomplexinteractionbetweenthegenomeandexposuretoenvironmental
factors thatdeterminesphysiological response toenvironmental insultsand,ultimately, theonsetor
exacerbationofadversehealthoutcomes.

Chapter8presentsananalysisofissuesandconcernsinmanagingthebigomicsdatageneratedinthe
recentdecadewhichfloodedtheinternetwithtranscriptomic,genomics,proteomicsandmetabolomics
data.Theauthorsrefertoanumberofsoftware,tools,andweb-serversthathavedevelopedtoanalyze
thebigdataomics.Inthisreview,theauthorsintegratethevariousmethodsthathavebeenemployed
overtheyearstointerpretthegeneregulatoryandmetabolicnetworks.Theyillustraterandomnetworks,
scale-freenetworks,smallworldnetwork,bipartitenetworksandothertopologicalanalysiswhichfits
inbiologicalnetworks.Theypointtothefactthattranscriptometometabolomenetworkisofinterest
becauseofkeyenzymesidentificationandregulatoryhubgenesprediction.Thischapteralsoprovidesan
insightintotheunderstandingofomicstechnologies,generationofdataandimpactofin-silicoanalysis
onthescientificcommunity.

Chapter9focusesonproteindockingasanintegralparttostructure-baseddrugdesignandmolecu-
larbiology.Theauthorsarguethattherecentsurgeofbigdatainbiology,thedemandforpersonalised
medicines,evolvingpathogensandincreasinglifestyle-associatedrisks,asksforsmart,robust,low-cost
and high-throughput drug design. Computer-aided drug design techniques allow rapid screening of
ultra-largechemicallibrarieswithinminutes.Thistheauthorsthinkisimmenselynecessarytothedrug
discoverypipeline,whichispresentlyburdenedwithhighattritionrates,failures,hugecapitalandtime
investment.Withincreasingdrugresistanceanddifficultdruggabletargets,thereisagrowingneedfor
noveldrugscaffoldswhichispartlysatisfiedbyfragmentbaseddrugdesignanddenovomethods.This
chapterdiscussesvariousaspectsofproteindockingandemphasisesonitsapplicationindrugdesign.
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Chapter10focusesonthedesignprocessofaneffectiveandefficientdashboardwhichdisplaysman-
agementinformationforanElectronicHealthRecord(EHR)inDutchlong-termandchronichealthcare.
TheauthorspresentstheactualdesignandrealizationofamanagementdashboardfortheYBoard2.0
system,whichisapopularsolutionontheDutchmarket.Theauthorsbasedtheirdesigndecisionsin
thisinvestigationonhumanperceptionandcomputerinteractiontheory,inparticularGestalttheory.
Theempirical interviewswithmedicalprofessionals supplementedvaluableadditional insights into
whattheuserswantedtoseemostofallinadashboardintheirdailypractices.Thisstudysuccessfully
showshoweffectiveandefficientdashboarddesigncanbenefitfromtheoreticalinsightsrelatedtohu-
manperceptionandcomputerinteractionsuchasGestalttheory,incombinationwithintegratedend
userrequirementsfromdailypractices.

Chapter11analysesandcompareshowsearchenginesandsocialmediaaretwodifferentonlinedata
sourceswheresearchenginescanprovidehealthrelatedquerieslogsandInternetusers’discusstheir
diseases,symptoms,causes,preventionsandevensuggesttreatmentbysharingtheirviews,experiences
andopinionsonsocialmedia.ThischapterhypothesizesthatonlinedatafromGoogleandTwittercan
providevitalfirst-handhealthcareinformation.Anapproachisprovidedforcollectingtwitterdataby
exploringcontextualinformationgleanedfromGooglesearchquerieslogs.Furthermore,theauthors
investigatedwhetheritispossibletousetweetstotrack,monitorandpredictdiseases,especiallyInfluenza
epidemics.Theauthorsarguethattheirobtainedresultsshowthathealthcareinstitutesandprofessional
usesofsocialmediahelpsprovideup-todatehealthrelatedinformationandinteractwithpublic.More-
over,theproposedapproachisbeneficialforextractingusefulinformationregardingdiseasesymptoms,
sideeffects,medicationsandtotrackgeographicallocationofepidemicsaffectedarea.

Chapter12addressestheissueofhowthesemi-supervisedlearninghasbecomeoneofthemostinter-
estingfieldsforresearchdevelopmentsinthemachinelearningdomainbeyondthescopeofsupervised
learningfromdata.Medicaldiagnosticprocessworksmostlyinsupervisedmode,butinreality,weare
inthepresenceofalargeamountofunlabeledsamplesandasmallsetoflabeledexamplescharacterized
bythousandsoffeatures.Thisproblemisknownundertheterm“thecurseofdimensionality”.Inthis
chapter,theauthorspropose,assolution,anewapproachinsemi-supervisedlearningthattheycallOptim
Co-forest.TheOptimCo-forestalgorithmcombinesthere-samplingdataapproachwithtwoselection
strategies.Thefirstoneinvolvesselectingrandomsubsetofparameterstoconstructtheensembleof
classifiersfollowingtheprincipleofCo-forest.Thesecondstrategyisanextensionoftheimportance
measureofRandomForest(RF).Experimentsonhighdimensionaldatasetsconfirmthepowerofthe
adoptedselectionstrategiesinthescalabilityoftheirmethod.

Chapter13focusesonhowMedicalDiagnosishasbeengainingsignificanceineverydaylifeandthe
needforgoodmedicalanalysts.Thediseasesandtheirsymptomsarehighlyvaryingandthereisalways
aneedforacontinuousupdateofknowledgeneededforthedoctorsandtheassociatedstakeholders’i.e.
medicalanalyst.Thediseasesfallintodifferentcategoriesandasmallvariationofsymptomsmayleave
todifferentcategoriesofdiseases.Thisisfurthersupplementedbythemedicalanalystsforacontinuous
treatmentprocess.Asmallleveloferrorindiseaseidentificationintroducesoverheadindiagnosisand
furtherconsequencesintreatment.

Chapter14explorespathwayinformationforcancerdetectionwhichhelpstofindco-regulatedgene
groupswhosecollectiveexpressionisstronglyassociatedwithcancerdevelopment.Inthischapterthe
authorsproposeacollaborativemulti-swarmbinaryparticleswarmoptimization(MS-BPSO)basedgene
selectiontechniquethatoutperformstoidentifythepathwaymarkergenes.Theauthorshavecompared
theirproposedmethodwithvariousstatisticalandpathwaybasedgeneselectiontechniquesfordifferent
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popularcancerdatasetsaswellasadetailedcomparativestudyisillustratedusingdifferentmeta-heuristic
algorithmslikebinarycodedparticleswarmoptimization(BPSO),binarycodeddifferentialevolution
(BDE),binarycodedartificialbeecolony(BABC)andgeneticalgorithm(GA).Experimentalresults
showthattheproposedMS-BPSObasedmethodperformssignificantlybetterandtheimprovedmulti
swarmconceptgeneratesagoodsubsetofpathwaymarkerswhichprovidesmoreeffectiveinsightto
thegene-diseaseassociationwithhighaccuracyandreliability.

Chapter15identifiestheexistingchallengesandconcernsinthemanagementofthediseasesandhealth
problemsmanagersoftheUnifiedHealthSystemfaceandthehighcosts.TheWorldHealthOrganization
focusedonpreventionofchronicdiseasestopreventmillionsofprematuredeathsinthecomingyears,
bringingsubstantialgainsineconomicgrowthbyimprovingthequalityoflife.Fewcountriesappear
tobeaimedatprevention,ifnotnotetheavailableknowledgeandcontrolofchronicdiseasesandmay
representanunnecessaryrisktofuturegenerations.Theauthorssupporttheideathatearlydiagnosis
ofthesediseasesisthefirststeptosuccessfultreatmentinanyagegroup.Theirobjectiveistobuild
amodel,fromtheestablishmentofaBayesiannetwork,fortheearlydiagnosisofnursingtoidentify
eatingdisordersbulimiaandanorexianervosainadolescents,fromthecharacteristicsoftheDSM-IV
andNursingDiagnoses.Theneedforgreaterinvestmentintechnologyinpublichealthactionsaimsto
increasetheknowledgeofhealthprofessionals,especiallynurses,contributingtoprevention,decision
makingandearlytreatmentofproblems.

Chapter16exploreshowpredictingpatternstoextractknowledgecanbeworththeeffortsdespite
thedifficulties.Theauthorsarguethatinordertoaccomplishataskgoodknowledgeofthetypeofdata
isneededtogetherwithadequatetimeforanalysisandalsoadaptittothealgorithmsandtechnologies
usedtogetherwiththeappropriatemethodologies.Inthischapterarealcaseisexaminedfollowingall
thisprocess.Inparticular,aclassificationproblemisshownasanexampleofusingmachinelearning
methodologiestofindoutwhetherahospitalpatientshouldbeadmittedornotinCardiologydepartment.

Miltiades D. Lytras
Deree – The American College of Greece, Greece

Paraskevi Papadopoulou
Deree – The American College of Greece, Greece
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