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ABSTRACT

Intensiveresearchworkhasbeendonerelatedtolungcancerprognosis.However,thecurrentresearch
mainlyemphasisesondecreasingthemortalityrate,andincreasingthesurvivalrateoflungcancer
patients. In thispaper, theauthorsargue that anearly identificationandcandidate identification
(CI)ofthisdiseasecanchangetheearlydetectiontreatmentoflungcancerandhencecanmarkedly
reducethemortalityrate.TheproposedtechniqueCIwillrecognizethediseasewellinadvanceand
canpotentiallysavethecandidate’slife.Inotherwords,acandidateoflungcancerisidentifiedand
treatedinStage0(explainedlater)insteadofinStage1orinthelaterstagesofthelungcancer.Inthis
paper,theauthorshaveintroducedatechnique,calledcandidateidentification,toidentifycandidates
ofthelungcancer.Intheproposedtechnique,abackwardforecastingfunction(BFF)isalsoproposed
togenerateStage0dataofthepatientswhohavealreadylungcancer.
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INTRodUCTIoN

Bioinformatics is an emerging area, and recently there have been evolutionary developments in
thisarea(Albayraktaroglu,Jaleel,Xueetal.,2005).Theprimarypurposeofthisareaistomanage
biologicalandmedicaldata(Bayat,2002;Henderson,2009;“LungCancer”,2011).Therecentstudies
andreviewsshowtheimportanceofbioinformaticsinthefuture(Kanehisa&Bork,2003;“Lung
Cancer”,2011).Thisareamainlyemphasizesonthemodelingoflargescaleandcomplexbiological
systemsintocompletecomputer-basedsystems(Henderson,2009;Kanehisa&Bork,2003).Inother
words,bioinformaticsisdefinedasadatabasemanagementsystem(DBMS)thatprovidesfacilityto
theuserstostore,retrieveandmanipulatebiologicaldata.Bioinformaticsplaysavitalroleinthefield
ofbiologicalresearch,medicineanddrugdiscovery(Bayat,2002;Henderson,2009).Furthermore,
itisalsoessentialincancer-relatedstudies.

Cancer isadisease inwhichthecellsofahumanbodyrapidly increaseabnormally(Jemal,
Siegel,Xuetal.,2010).Thegeneticmaterialofacellisresponsibleforchangingitsbehavior.The
damagedpartofDeoxyribonucleicAcid(DNA)whichcodesthecharacteristicsofacellinthecell
replicationprocesscanproducetumors.Thesetumorsareeithermalignantorbenign(Jemal,Siegel,
Xu,&Ward,2010).Recentstudieshaveshownthatlungcanceristhemostcommontypeofcancer
(Jemal,Tiwari,Murrayetal.,2004).Thecancerouscellsproliferateinthelungsandmetastasizeto
otherorgansthroughbloodvessels,asshowninFigure1.
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Lungcancerisfurtherclassifiedintotwocategories;Non-smallcelllungcancer(NSCLC)and
Smallcelllungcancer(SCLC)(Jemal,Bray,Centeretal.,2011).NSCLCisthemostcommontype
oflungcancer.ItusuallygrowsandspreadsslowlythanSCLC.NSCLChasfour(4)stagesstarting
fromStage1toStage4(seeFigure4).Thelifeexpectancyofalungcancerpatientdecreaseswhen
itreachesitsadvancedstages.

Lungcancerisdeath-causingcancer.Patientswhohavelungcancerhavereducedlifeexpectancy
thannormal.Itisdiagnosed,mostlyinitsadvancedstagesbecauseitssymptoms,usually,donot
appearintheinitialstages.Thelatediagnosisofthiscancerleadstoalowsurvivalrate.Accordingto
asurveyin2004,92%ofpatientsdiagnosedwithlungcancerintheUSAdied(Hakulinen&Pukkala,
1981).Thismortalityrateoflungcancerworldwidehasprovedtobe86%asreportedin(Didkowska,
Wojciechowska, Koskinen et al., 2011). Early diagnosing/forecasting techniques for lung cancer
involvesthestudiesrelatedtohabitsofpatientsandriskfactorsofcancer(Cesare&Murphy,2011;
Hasegawa,Sone,Takashimaetal.,2000;Honda,Johkoh,Sekiguchietal.,2009).Currentresearch
onlungcancermainlyfocusesondecreasingthemortalityrateoflungcancerpatientsbyanalyzing
differentmethodsofCTscanimagesandchestradiographs(Anand,Kunnumakkara,Sundaramet
al.,2008;Garcia,Jemal,Wardetal.,2007;Reich&Kim,2011).

Indeed,earlydiagnosisofall typesofcancers, especially lungcancer, can save the livesof
manypatients,andalsothetreatmentofthisdiseasecanbemadelessexpensiveandmoreeffective.
However,inthispaper,wetakeadifferentapproachtohandlethelungcancerproblem.Inourproposed
approach,weidentifycandidatesoflungcancerbyusingthecandidate identification technique.In
thistechnique,wehaveappendedanewstage,Stage0,beforeStage1inthesequenceofstages(i.
e.,Stage1–Stage4)ofcancer(seeFigure5).Apersoninthisstage(i.e.,Stage0)meansthathis
lungcellshavenotyetaffectedbycancer,butthereisagoodchancethathecanhavethisdisease
inthefuturebecausepatternsofhislungcells(cellularchanges)matchedthepatternsoflungcells
ofalungcancerpatientswhentheywereinStage0beforegoingtothenextstagesofcancer.The
proposedtechniqueworksinthefollowingtwosteps:

1. ItfirstgeneratesdataoflungcancerpatientswhentheywereinStage0,andthenstoresitina
repository.Thisdataisgeneratedbyusingaproposedbackward forecasting function(BFF);

2. Inthisstep,cellpatternsofaperson(whohaschancesoflungcancerandisinStage0)are
matchedwithcellpatternsintherepository.Ifthecellpatternsofthepersonmatchwithanycell
patternsintherepository,thenthepersonisdeclaredasthecandidatepatientofthelungcancer.
Inotherwords,apersoncanbealungcancerpatient.

Theproposedtechniqueisapreemptivemeasureagainstlungcancer.Thestepsmentionedabove
ofthetechniquearedescribedindetail.

BACKGRoUNd

Inthissection,wegivesomebasicsoflungcancerdiseaseanditscauses.Wealsogivestatisticsto
showdeadlinessofthis,andtoadvocatelaterthatthisdiseaseshouldbeidentifiedandcuredbefore
itoccurs.

Cancer
Innormalcircumstances,celldivisioninahumanbodyisawell-definedandcontrolledprocess.If
abodylosesthiscontroloverthecelldivision,thenitstartsanuncontrolledandrapidcellgrowth
whichcausescancer(Parkin,Pisani,&Ferlay,1999).Itisakindofdiseaseinwhichcellsproliferate
beyondthenormallimitscausinginvasionanddestructionofneighboringtissues.Thisrapidand
abnormalgrowthofcellscanformtumorseithermalignanttumorsorbenigntumors(Jemal,Siegel,
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