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Apilotstudywasconductedtoassessthee cacyandfeasibilityofdailylow-dosecisplatinwith
concurrentthoracicirradiationforclinicallyunresectablenon-small-celllungcancer(NSCLC).
PatientswithinoperableNSCLCwhohadpoorriskfactorssuchasadvancedage,poorperformance
status,poorlungfunction,orconcomitantactivemalignancywereenteredintothestudy.
Low-dosecisplatin(6mg/m)wasadministereddailybeforeconcurrentthoracicirradiation(2Gy/
day;totaldoseof60Gy)wasgiven.Twenty-fivepatientswereregistered.Themajorityofthe
patientshadeitherstageIIIA (24.0 )orstageIIIB(60.0 )disease.Fifteenpatients(60.0 )
completedtheplannedtreatment.Bothchemotherapyandradiotherapywerestoppedin3patients
(12.0 )duetopoorresponse,and7patients(28.0 )partlyreceivedradiotherapyaloneasaresult
oftheirtoxicityresponse.Theproportionoftotaladministereddosetoplanneddosewas90.9 for
chemotherapyand99.3 forradiotherapy,whichwerecomparabletothoseinpreviousstudiesfor
LA-NSCLCpatientswithoutpoorriskfactors.Grade3leukopeniaandneutropeniadevelopedin14
patients(56.0 )and10patients(40.0 ),respectively,butgrade4toxicitywasnotencountered.
Grade3pneumonitisandesophagitiswereobservedin4patients(16.0 )and2patients(8.0 ),
respectively.Theoverallresponseratewas60.0 .Themediansurvivaltimewas22months,andthe
2-yearsurvivalratewas50.3 .Dailylow-dosecisplatinandconcurrentthoracicirradiationwere
welltoleratedevenbypoor-riskpatientswithNSCLC,andshowedatherapeutice cacysimilarto
thatforgood-riskpatients.

Keywords:non-small-celllungcancer,concurrentchemoradiotherapy,low-dosecisplatin,poor-riskfactor

L ungcanceristheleadingcauseofcancer-related
deathinindustrializedcountries［1］.Surgery

oersthebestchanceforthecureofearly-stagenon-
small-celllungcancer(NSCLC).However,onlya
minorityofpatientsarediagnosedwithoperabledisease,
andapproximatelyone-thirdofpatientshaveunresectable
locallyadvanceddiseaseatthetimeofdiagnosis.
Althoughthesepatientshavebeenpreviouslytreatedwith
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radiotherapyalone,theoutcomehasbeenpoor(median
survivaltime:MST9.1months,2-yearsurvivalrate:
13.5 )［2］.Manygroupshaveinvestigatedcombined
chemoradiationapproachesandreportedfavorableresults
comparedwiththoseofradiotherapyalone［3-5］.
Furthermore,meta-analysishasdemonstratedprolonged
survivalinpatientswithlocallyadvancedNSCLC(LA-
NSCLC)whoreceivedcombinedchemoradiotherapyin
comparisonwithradiotherapyalone［6］.Recently,the
WestJapanLungCancerGroup(WJLCG)andthe
RadiationTherapyOncologyGroup(RTOG)reported
thatconcurrentchemoradiotherapyyieldedasignificantly
higherresponserateandlongersurvivalinpatientswith
LA-NSCLCthandidsequentialadministrationofchemo-
therapyandradiotherapy［7,8］.Wepreviouslyreported
thatacombinationofcisplatin(CDDP)and5-fluorouracil
withconcurrenthyperfractionatedthoracicirradiationwas
feasibleandhighlyeectiveinthetreatmentofpatients
withLA-NSCLC［9］.Basedontheseresults,chemo-
radiotherapy,particularlyconcurrentadministrationof
chemotherapyandradiotherapy,isnowfrequentlyem-
ployedforthetreatmentofLA-NSCLC.Intheseprevi-
oustrials,however,patientsatanadvancedage,with
activeconcomitantmalignancy,poorperformancestatus
(PS),orinsucientreservesofprincipalorganfunction
wereexcluded,becausetheywereconsideredtobe
incapableoftoleratingintensivetreatmentsuchasconcur-
rentchemoradiotherapyorCDDP-basedcombination
chemotherapy.Accordingly,thesepoorriskpatientsare
generallytreatedwithradiotherapyorsupportivecare
alone,thoughtheoutcomeisconsideredtobepoor.We
suspectedthatthetreatmentoutcomeofpoorriskpatients
couldbeimprovedbycombininglow-dosechemotherapy
withradiotherapy.ItiswellknownthatCDDPhasa
radiosensitizingpotential［10］.Althoughthefeasibilityof
combinedmodalitytreatmentconsistingoflow-dose
CDDPandthoracicradiotherapyforgood-riskpatients
hasalreadybeenestablishedbyseveralpreviousstudies,
itseectivenesshasnotbeenfullyconfirmed［11-15］.
Schaake-Koningreportedthesurvivaladvantageofa
combinationofdailylow-doseCDDPandconcurrent
radiotherapyoverthatofradiotherapyaloneinpatients
withLA-NSCLC［12］.However,Trovoobtained
contradictoryresults［13］.Therefore,weplannedapilot
studyofacombinedmodalitytreatmentconsistingofdaily
low-doseCDDPandconcurrentthoracicradiotherapyfor
patientswithNSCLChavingvariouspoorriskfactors.
Theobjectivesofthisstudyweretoconfirmthefeasibility

ofthiscombinedmodalitytreatmentinpoor-riskpatients
andtoevaluateitseectivenessforLA-NSCLC.

MaterialsandMethods

Patienteligibilitycriteriaincludedat
leastoneofthefollowingpoorprognosticfactors:
advancedage(＞75years),PS3ontheEasternCooper-
ativeOncologyGroup(ECOG)scale［16］,activecon-
comitantmalignancy,andpoorpulmonaryfunction
(PaO ＜60Toll).Theothereligibilityrequirementsfor
entryintothisstudywereasfollows:1)histologicallyor
cytologicallyprovenNSCLC;2)bidimensionallymeasur-
abledisease;3)adequatefunction ofthekidneys
(creatinineclearance＞60ml/min),liver(ALT and
AST＜twicetheupperlimitofnormal),andbone
marrow (leukocyte count＞3,500/μland platelet
count＞100,000/μl);and4)acquisitionsubsequentto
obtaininginformedconsent.
Althoughpatientswithdistantmetastasis,pleural

eusion,orpericardialeusionwereexcludedfromthis
study,thosewithlocalrecurrenceaftersurgicalresection
wereincluded.

Stagingproceduresincludedacom-
pletemedicalhistoryandphysicalexamination,urinalysis,
completebloodcellcount(CBC),standardbiochemistry
profile,24-hourcreatinineclearance(CCr),electrocardio-
gram, chestradiography, fiberoptic bronchoscopy,
computerizedtomography(CT)scansofthechestand
abdomen,magneticresonanceimagingofthebrain,and
radionuclidebonescintigraphy.CBCwasrepeatedtwice
aweek,andurinalysis,biochemistrytests,24-hourCCr,
andchestradiographywereperformedatleastoncea
weekaftertheinitialevaluation.CTscansofthechest
wererepeatedoncepertreatmentcycle.Afterthecomple-
tionofchemoradiotherapy,eachpatientwasre-staged
withallofthetestsusedfortheinitialevaluation.The
progression-freesurvivaltimeandoverallsurvivaltime
werecalculatedfromthedateofinitiationoftherapyby
usingtheKaplan-Meiermethod.Responseandtoxicity
wereevaluatedaccordingtotheWHOcriteria［17］.
Gradingofpulmonaryandesophagealtoxicitycausedby
radiotherapywasperformedaccordingtotheEORTC/
RTOGcriteria［18］.Statisticalanalysiswasperformed
usingtheSPSSBaseSystem andAdvancedStatis-
tics programs(SPSSInc,Chicago,IL,USA).

CDDP(6mg/㎡in500mlofphys-
iologicalsaline)wasgivenasa1-hourintravenousinfusion
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at2hbeforeirradiation.Radiotherapyatatotaldoseof
60Gy(2Gy/fraction/day)wasdeliveredthrough2
opposinganterior-posteriorfieldsusingalinearaccelera-
tor,withtheinitialirradiationtotaling40Gyandthe
boostirradiationtotalling20Gy.Theinitialvolumein-
cludedtheprimarytumor,ipsilateralhilum,andwhole
widthofthemediastinumwithamarginof2cmaround
theradiographicallyvisibleinvolvement.Thesupra-
clavicularregionwasalsoincludedifinvolved.Theboost
volumeincludedtheprimarytumorandallinvolvedlymph
nodes,theinvolvementofwhichwasdeterminedbyCT
scan.

Results

Between October
1994andSeptember2000,25patientswereenteredinto
thisstudyandfullyevaluated.Subjectsincluded21men
and4womenwithamedianageof71years(56-80).PS
was0in6patients,1in16,2in1,and3in2.Twelve
patientshadadenocarcinoma,9hadsquamouscellcar-
cinoma,1hadlargecellcarcinoma,and3hadother
cancers.ClinicalstagewasIBin3patientsandIIAin1.
ThemajorityofthepatientshadstageIIIA(24.0 )or
stageIIIB(60.0 )disease.Poorriskfactors,which
werethebasisforenrollmentinthisstudy,arelistedin
Table1.Allpatientshadatleastonepoorriskfactor.
Sevenpatients(28.0 )hadrespiratorydysfunction
(PaO ＜60Toll)andsevenhadactiveconcomitant
malignancies,whichincludedrenalcellcarcinomain3
patients,andhepatocellularcarcinoma,ureteralcar-
cinoma,andlaryngealcarcinoma,respectively,inthe3
remainingpatients.Sixpatients(24.0 )wereelderly
(＞75yearsold).

Fifteenpatients(60.0 )
completedtheplannedtreatment.In3patients(12.0 ),
chemoradiotherapywasstoppedatradiationdosesof50
Gy,46Gy,and42Gy,respectively,duetopoor
response(2forNCand1forPD).Chemotherapywas
stoppedin7patients.In4patients,duetomyelosuppres-
sionatradiationdosesof54Gy,54Gy,50Gy,and48
Gy,respectively,duetomilddeclineofrenalfunctionin
2patientsat50Gyand16Gy,respectively,anddueto
esophagitisin1patientat42Gy.Duetotheafore-
mentionedtoxicities,7patients(28.0 )onlyreceiveda
portionoftheradiotherapy.Intheremaining8patients,
treatmentwasinterruptedandpostponedasaresultof
toxicity,includingneutropeniain3patients,obstructive

pneumoniain2,andemesis,esophagitis,andthephysi-
cian’sdiscretion,respectively,intheremaining3.Inthe
presentstudy,theinitiallyplanneddosewas6mg/m×
30(total180mg/m)forchemotherapyand60Gyfor
radiotherapy.Theproportionoftotaladministereddose
toplanneddose,whichwascalculatedasthemeanof
actuallyadministereddose/planneddoseineachpatient,
was90.9 forchemotherapyand99.3 forradiother-
apy.

Thetoxicitiesobservedinthisstudy
arelistedinTable2.Notreatment-relateddeathoccurred.
Myelosuppressionwastheprincipaltoxicity.Grade3
leukopeniaandneutropeniawereobservedin14patients
(56.0 )and10patients(40.0 ),respectively,though
severemyelosuppression(grade4toxicity),neutropenic
fever,andbleedingepisodeswerenotencountered.Only
4patientsreceivedgranulocyte-colonystimulatingfactor
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Table1 Poor-riskfactorsin25patients

Poor-RiskFactors
No.(%)of
patients

Respiratorydysfunction 7(28.0)
Activeconcomitantmalignancy 7(28.0)
Advancedage(≧76yearsold) 6(24.0)
Localrecurrenceaftersurgery 4(16.0)
Poorperformancestatus(≧2) 3(12.0)
Severecardiovasculardisease 2(8.0)

Eachpatienthadatleastonepoor-riskfactor.Twopatientshad2
poor-riskfactorsand1patientdid3.

Table2 Toxicity

Grade

0 1 2 3 4

Hematologicaltoxicity
Leukopenia 2 0 9 14 0
Neutropenia 2 4 9 10 0
Thrombocytopenia 3 13 7 2 0
Anemia 2 9 11 3 0
Non-hematologicaltoxicity
Esophagitis 14 8 1 2 0
Pneumonitis 19 2 0 4 0
Dermatitis 22 1 0 0 0
Nausea/vomiting 12 8 2 3 0
Renaldysfunction 24 1 0 0 0

G-CSFwasadministeredto4patients(16%)withamedianduration
of6days(range,4-14days).
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duringneutropenia.Withregardtonon-hematological
toxicity,grade3pneumonitisandesophagitiswere
observedin4patients(16.0 )and2patients(8.0 ),
respectively,butnolife-threateningcomplicationsoc-
curred.

Among25evaluable
patients,onepatient(4.0 )achievedcompleteresponse
and14(56.0 )showedpartialresponse.Thus,the
overallresponseratewas60.0 ,witha95 confidence
intervalof40.8-79.2 .Therewere8patients(32.0 )
withnochange(NC)and2patients(8.0 )withprogres-
sivedisease(PD).
Atamedianfollow-uptimeof37months(4-77

months),16ofthe23patientshadrecurrence.Fig.1
showsthetimetoprogression.Themedianprogression-
freesurvivaltimewas10.0months,andat1,2,and3
yearsaftertreatment,48.0 ,24.4 ,and24.4 ,
respectively,ofthepatientswerefreefromprogression.
TheinitialsitesoffailurearelistedinTable3.Initial
failureoccurredindistantorgans,includingthelung,
brain,bone,andskin,morefrequentlythanatthelocal
site.Malignantpleuraleusionorpericardialeusion
werealsofrequentlyobserved.Overallsurvivalisshown
inFig.2.TheMSTwas22months,andthe1-,2-,3-,
and4-yearsurvivalrateswere74.7 ,50.3 ,35.2 ,
and15.6 ,respectively.Accordingtoclinicalstage,3
patientswithstageIdiseasedied.Onediedofconcomi-
tanthepatocellularcarcinomaafter55months,and
anotherdiedofpneumoniaafter12months.Onlyone
patientdied,after25months,ofthisLA-NSCLC.The
patientwithstageIIdiseasewasstillalivewithout
progressionatthetimeofthisreport.ForstageIIIAand
IIIBpatients,theMSTwas41and14months,andthe
2-yearsurvivalrateswere83.3 and20.0 ,respective-
ly.

Discussion

Itiswellrecognizedthatcombinedchemoradiotherapy
playsanimportantroleinthetreatmentofunresectable
LA-NSCLC［3-6］.In2recentlarge-scalephaseIII
trials,theconcurrentadministrationofintensivechemo-
therapyandthoracicirradiationwasshowntohavea
survivaladvantageoversequentialadministration［7,8］.
However,severetoxicitiesareinevitablewithsuchinten-
sivecombinedmodalitytreatment.Myelosuppressionand
esophagitisseemtobethemajorobstaclestoconcurrent
chemoradiotherapy［7,8］.Therefore,itisconsidered

thattheconcurrentadministrationofintensivechemother-
apyandthoracicirradiationisintolerableinpoor-risk
patients.Ontheotherhand,previousstudieshaveshown
thatconcurrentadministrationofdailylow-doseCDDP

Table3 Patternofinitialfailure

No.(%)ofpatients

No.ofpatientsevaluated 25(100.0)
No.ofpatientsfailed 16(64.0)
Localprogressiononly 5(20.0)
Distantprogressiononly 7(28.0)
Lungmetastasis 3(12.0)
Brainmetastasis 2(8.0)
Bonemetastasis 2(8.0)
Subcutaneousmetastasis 1(4.0)
Malignantpleuraleusion 3(12.0)
Malignantpericardialeusion 2(8.0)

Onepatientdevelopedmetastasesatlungandbrainconcomitantly

Fig.1 Kaplan-Meierplotofprogression-freesurvival:Themedian
progression-freesurvivaltimewas10.0months,andat1,2,and,3
yearsaftertreatment,48.0%,24.4%,and24.4% ofthepatients,
respectively,werefreefromprogression.

Fig.2 Kaplan-Meierplotofoverallsurvival:TheMSTwas22
months,andthe1-,2-,3-,and4-yearsurvivalrateswere74.7%,
50.3%,35.2%,and15.6%,respectively.
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andthoracicirradiationislesstoxic,andfeasible［11-
15］.However,thesestudiesexcludedLA-NSCLC
patientswithpoorriskfactorssuchaspoorPS,advanced
age,insucientfunctionalreservesoftheprincipal
organs,oractiveconcomitantmalignancy.Accordingly,
thefeasibilityofsuchcombinedtherapyinpoor-risk
patientshadnotbeenconfirmedprevioustothisstudy.
Weheredemonstratedthatthischemoradiotherapywas
welltolerated,evenbypatientshavingvariouspoorrisk
factors.Neithertreatment-relatedmortalitynorgrade4
toxicitywasexperienced.Inthepresentstudy,3patients
(12.0 )didnotcompletetheplannedradiotherapyasa
resultofpoorresponse,and7patients(28.0 )couldnot
completethechemotherapyasaresultoftoxicity.
However,theproportionoftotaladministereddoseto
planneddosewas90.9 forchemotherapyand99.3
forradiotherapy,whichiscomparabletotheratioreport-
edinpreviousstudies［9,14］.Themajortoxicitiesof
thischemoradiotherapywereleukopeniaandneutropenia,
buttheseproblemswerenotsevere.Administrationof
G-CSFwasrequiredinonly4(16.0 )patients,andno
patientreceivedplatelettransfusion.Radiation-induced
esophagitisandpneumonitisareoftentheprincipaltox-
icities interrupting concurrent chemoradiotherapy.
Althoughrecenttrialsofchemoradiotherapywithpaclitax-
elordocetaxelhaveshownhopefulresults,theincidence
ofesophagitisandpneumonitiswasquitehigh［19,20］.
Inthepresentstudy,grade3or4radiationesophagitis
occurredinonly2patients(8.0 ),andinterruptionof
therapyduetoradiationesophagitiswasrequiredinonly
1patient.Inthepatientswhocompletedtheplanned
chemoradiotherapy,toxicitywasparticularlymild,andno
patientexperiencedgrade3radiationesophagitis.These
resultsareconsideredtobesuperiortothoseinprevious
reportsofchemoradiotherapyforLA-NSCLCpatients
withoutpoorriskfactors［12,14］.Grade3radiation
pneumonitisoccurredinfourpatients(16.0 ),which
incidenceishighcomparedwiththoseinpreviousreports
［11-15］,butnolife-threateningpneumonitiswasexperi-
enced.(Amongthe4patientsdevelopinggrade3radia-
tionpneumonitis,2hadpoorlungfunctionbeforetreat-
ment,whichmighthavebeenthereasonbehindthehigh
incidenceofpulmonarytoxicity.)Wealsoconfirmedthat
thisregimenwasreasonablyeectiveforLA-NSCLC.
Previously,Shaak-KoningandJeremicreportedasur-
vivalbenefitofsimultaneousdailyadministrationof
CDDPorcarboplatinplusthoracicirradiationincompari-
sonwithirradiationalone,whichwasmainlydueto

improvedlocalcontrol［12,21］.Ontheotherhand,
Trovoreportedcontradictoryresults［13］,thoughthe
totaldoseofradiationintheirtrial(45Gy)waslessthan
theoptimaldose.Thus,theeectivenessofradiosensiti-
zationbyCDDPorcarboplatininpatientswithLA-
NSCLChasnotyetbeenestablished.Furthermore,in
Shaake-Koning’sstudy,2separatetreatmentperiods,
witha4-weekpausebetweenthefirstcourse(30Gy)and
thesecondcourse(20Gy)oftherapy,wereadoptedto
reducethetoxicity［12］.Generally,asplitscheduleof
radiotherapyisconsideredtobesuboptimalbecause
repopulationoftumorcellsoccursduringtherestperiod.
Therefore,weplannedtoemployacombinationof
continuousdailythoracicradiotherapyandlow-dose
CDDP.Ourregimenachievedanoverallresponserateof
60.0 ,whichissimilartothatforotherchemoradiother-
apytrials.Only5patients(20.0 )hadexperiencedlocal
failureatthetimeofthisreport,whichindicatesquite
goodlocalcontrolcomparedtotheresultsofintensive
concurrentchemoradiotherapyreportedbytheWJLCG
(32.7 )andRTOG(33 )［7,8］.Despitethelimited
numberofpatientsassessedinthisstudy,theoverall
survivalofstageIIIAandIIIBpatientsappearstobe
superiortothatobtainedpreviouslywithintensive
chemoradiotherapyregimens.
Inconclusion,weconfirmedthatthecombinationof

low-dosedailyCDDPplusconcurrentthoracicirradiation
iswelltoleratedandcanachieveencouragingresultseven
inpoor-riskpatientswithNSCLC.Theseresultswarrant
furtherstudiestoconfirmtheecacyofthiscombined
modalitytreatmentforpatientswithLA-NSCLC.
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